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©  Electronic  timepiece  with  analog  time  display  unit  and  electrooptic  data  display  unit. 
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©  An  electronic  watch  includes  a  plate  member  (2) 
having  an  upper  surface  on  which  a  switch  input 
section  (6)  is  mounted,  and  a  case  member  (1) 

{^arranged  on  the  plate  so  as  to  be  freely  opened  and 
•^closed.  An  analog  display  unit  (4)  for  display  time 

with  hands  (13)  and  an  electrooptic  data  display  unit 
qq(17)  for  displaying  data  are  respectively  housed  in 
■■■the  case  at  its  upper  and  lower  surfaces.  An  elec- 
—  ̂ tronic  circuit  (28)  for  driving  the  unit  (4)  and  the  unit 
If)  (17)  is  housed  in  the  case.  The  section  on  the  plate 
CO  is  electrically  connected  to  the  circuit  so  that  data 

q   input  from  the  section  can  be  displayed  on  the  unit 
(17).  When  the  case  is  closed,  only  the  unit  (4)  is 
exposed.  When  rhe  case  is  opened,  the  unit  and  the 
section  are  exposed,  and  functions  other  than  a 
watch  function  can  be  executed. 
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Electronic  timepiece  with  analog  time  display  unit  and  electrooptic  data  display  unit 

The  present  invention  relates  to  an  electronic 
timepiece  including  an  analog  time  display  unit  for 
indicating  time  with  hands  and  an  electrooptic  data 
display  unit  for  displaying  data. 

A  combination  wristwatch  has  recently  been 
available.  The  combination  wristwatch  is  a  com- 
bination  of  a  hand  display  type  electronic  wrist- 
watch  for  displaying  time  with  hands,  to  which  a 
variety  of  functions,  e.g.,  a  function  of  displaying  a 
date  and  a  day  of  the  week,  an  alarm  function,  and 
a  stopwatch  function,  are  added,  and  a  liquid  cry- 
stal  data  display  unit  for  displaying  these  data. 

In  such  a  combination  wristwatch,  two  display 
portions  of  an  analog  time  display  unit  and  an 
electrooptic  data  display  unit  are  mounted  side  by 
side  on  a  single  surface  of  a  case.  In  order  to 
reduce  the  wristwatch  in  size,  at  least  one  of  the 
areas  of  the  two  display  portions  must  be  reduced. 
As  a  result,  a  display  on  a  small-area  display 
portion  becomes  difficult  to  see.  In  contrast  to  this, 
if  both  the  areas  are  increased  to  allow  displays  on 
the  two  display  portions  to  be  easily  seen,  the 
planar  shape  of  the  case  of  the  wristwatch  is  in- 
creased  in  size. 

Recently,  in  addition  to  the  above-mentioned 
relatively  simple  functions,  the  above  wristwatch  is 
equipped  with  more  sophisticated  functions  such 
as  a  telephone  number  storing  function  and  a  cal- 
culator  function.  For  this  reason,  a  large  number  of 
switches  must  be  newly  mounted  on  the  case.  This 
further  increases  the  planar  shape  of  the  wristwatch 
case  in  size. 

In  a  wristwatch  with  a  calculator  disclosed  in 
U.S.  Patent  No.  4,108,340,  watch  and  calculator 
cases  in  which  an  analog  display  type  watch  and  a 
calculator  are  respectively  housed  are  fixed  back  to 
back,  and  a  band  is  inserted  in  a  through  hole 
formed  between  the  cases.  The  band  can  be  freely 
reversed  in  the  through  hole.  The  two  cases  can  be 
reversed  on  the  band  as  needed  so  as  to  selec- 
tively  set  the  analog  watch  or  the  calculator  in  the 
same  direction  as  that  of  the  surface  of  the  band. 
In  such  a  watch,  the  planar  shape  of  the  pair  of 
cases  can  be  reduced  in  size.  However,  the  thick- 
ness  of  the  pair  of  cases  is  increased.  Although  the 
time  display  portion  of  the  analog  watch  can  be 
increased  in  size,  since  the  display  portion  of  an 
electrooptic  data  display  unit  of  the  calculator  and 
an  operation  portion  of  a  switch  unit  are  mounted 
side  by  side  on  a  single  surface,  the  data  display 
portion  is  reduced  in  size,  or  the  number  of  switch 
units  which  can  be  arranged  is  undesirably  limited. 

In  a  dual  display  watch  disclosed  in  U.S.  Patent 
No.  4,444,513,  a  watch  case  is  constituted  by  up- 
per  and  lower  half  cases.  An  analog  time  display 

unit  is  arranged  in  the  upper  half  case,  whereas  an 
electrooptic  data  display  unit  and  a  switch  unit  are 
arranged  in  the  lower  half  case.  The  upper  half 
case  is  coupled  to  the  lower  half  case  so  as  to  be 

5  freely  opened-closed.  Similarly,  in  this  watch,  since 
the  upper  and  lower  half  cases  are  stacked  on 
each  other,  the  thickness  of  the  watch  case  is 
increased.  Although  the  display  portion  of  the  ana- 
log  time  display  unit  can  be  increased  in  size, 

w  since  the  data  display  portion  of  the  electrooptic 
data  display  unit  and  an  operation  portion  of  the 
switch  unit  are  mounted  on  a  signal  surface  of  the 
lower  half  case,  the  data  display  portion  must  be 
reduced  in  size  with  an  increase  in  number  of 

15  switch  units,  or  the  number  of  switches  which  can 
be  arranged  is  undesirably  limited. 

In  the  above-described  two  U.S.  Patents,  in 
order  to  increase  the  data  display  portion  in  size 
and  increase  switches  in  number,  the  calculator 

20  case  and  the  lower  half  case  must  be  increased  in 
size.  As  a  result,  the  planar  shape  of  the  watch 
case  is  inevitably  increased  in  size. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  an  electronic  timepiece  including  an  analog 

25  time  display  unit  and  an  electrooptic  data  display 
unit  having  a  low-profile,  small  watch  case,  in  which 
the  display  portions  of  the  analog  time  display  unit 
and  the  electrooptic  data  display  unit  can  be  in- 
creased  in  size,  and  a  large  number  of  switch  units 

30  can  be  arranged. 
In  order  to  achieve  the  above  object,  according 

to  the  present  invention,  there  is  provided  an  elec- 
tronic  timepiece  comprising: 
a  plate  member  having  a  switch  input  portion  for 

35  data  input  mounted  on  an  upper  surface  thereof; 
a  case  member  mounted  on  one  end  of  the  plate 
member  so  as  to  be  freely  opened  and  closed; 
an  analog  time  display  unit,  housed  at  an  upper 
position  in  the  case  member,  for  displaying  time 

40  with  hands; 
an  electrooptic  data  display  unit,  housed  in  at  a 
lower  position  in  the  case,  for  displaying  data;  and 
an  electronic  circuit,  housed  in  the  case  member, 
for  driving  the  analog  time  display  unit,  the  elec- 

ts  tronic  circuit  being  electrically  connected  to  the 
switch  input  section  so  as  to  cause  the  electrooptic 
data  display  unit  to  display  data  input  from  the 
switch  input  section. 

According  to  the  above-described  arrangement, 
so  although  the  overall  timepiece  case  is  reduced  in 

profile  and  size,  the  areas  of  the  display  portions  of 
the  analog  time  display  unit  and  the  electrooptic 
data  display  unit  can  be  increased,  and  moreover, 
a  large  number  of  switch  units  can  be  arranged, 
thereby  providing  a  multifunctional  electronic 
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timepiece  in  which  display  contents  on  the  display 
portions  are  easy  to  see  and  operability  of  the 
switch  portion  is  excellent.  Such  an  arrangement  is 
especially  suitable  for  small  timepiece  such  as 
wristwatches.  In  addition,  if  the  case  member  is 
closed,  the  timepiece  looks  like  an  analog 
timepiece  and  is  excellent  in  design. 

This  invention  can  be  more  fully  understood 
from  the  following  detailed  description  when  taken 
in  conjunction  with  the  accompanying  drawings,  in 
which: 

Fig.  1A  is  a  plan  view  showing  an  electronic 
wristwatch  according  to  a  first  embodiment  of  the 
present  invention  in  a  state  wherein  a  case  is 
closed; 

Fig.  1B  is  a  side  view  showing  the  wrist- 
watch  in  Fig.  1A  in  a  state  wherein  the  case  is 
closed; 

Fig.  2A  is  a  plan  view  showing  the  electronic 
wristwatch  in  Fig.  1A  in  a  state  wherein  the  case  is 
open; 

Fig.  2B  is  a  side  view  showing  the  electronic 
watch  in  Fig.  1A  in  a  state  wherein  the  case  is 
open; 

Fig.  3  is  a  sectional  view  taken  along  a  line 
A  -  A  in  Fig.  1A; 

Fig.  4  is  an  enlarged  view  showing  a  main 
part  of  the  electronic  wristwatch  in  Fig.  2A; 

Fig.  5  is  a  block  diagram  showing  a  circuit 
arrangement  of  the  electronic  wristwatch  in  Fig.  1  A; 

Fig.  6  is  a  plan  view  showing  a  main  part  of 
an  electronic  wristwatch  according  to  a  second 
embodiment  of  the  present  invention  in  a  state 
wherein  a  case  is  open; 

Fig.  7  is  a  side  view  showing  an  electronic 
wristwatch  in  Fig.  6  in  a  state  wherein  a  switch 
portion  is  open; 

Fig.  8  is  a  plan  view  showing  a  main  part  of 
the  electronic  wristwatch  in  Fig.  7; 

Fig.  9  is  a  plan  view  showing  an  electronic 
wristwatch  according  to  a  third  embodiment  of  the 
present  invention  in  a  state  wherein  a  case  is  open; 

Fig.  10  is  a  plan  view  showing  an  electronic 
wristwatch  according  to  a  fourth  embodiment  of  the 
present  invention  in  a  state  wherein  a  case  is  open; 

Fig.  1  1  is  a  sectional  view  showing  a  main 
part  of  an  electronic  wristwatch  according  to  a  fifth 
embodiment  of  the  present  invention  in  a  state 
wherein  a  case  is  closed; 

Fig.  12  is  an  enlarged  view  showing  a  main 
part  of  the  electronic  wristwatch  in  Fig.  1  1  ; 

Fig.  13  is  a  plan  view  showing  a  sheet 
switch,  a  flexible  wiring  board,  and  a  seal  member 
of  the  electronic  wristwatch  in  Fig.  1  1  ; 

Fig.  14  is  a  sectional  view  taken  along  a  line 
A  -  A  in  Fig.  13; 

Fig.  15  is  an  enlarged  sectional  view  show- 
ing  a  portion  enclosed  within  an  alternately  lone 

and  dashed  line  B  in  Fig.  14; 
Fig.  16  is  an  exploded  perspective  view 

showing  a  sheet  switch,  a  flexible  wiring  board,  and 
a  seal  member  of  the  electronic  wristwatch  in  Fig. 

5  11; 
Fig.  17  is  a  sectional  view  showing  an  elec- 

tronic  wristwatch  according  to  a  sixth  embodiment 
of  the  present  invention  in  a  state  wherein  a  case  is 
closed; 

io  Fig.  18  is  a  sectional  view  showing  a  main 
part  of  the  electronic  wristwatch  in  Fig.  17  in  a 
state  wherein  the  case  is  half  open; 

Fig.  19  is  a  plan  view  showing  an  electronic 
wristwatch  according  to  a  seventh  embodiment  in  a 

15  state  where  a  case  is  closed; 
Fig.  20  a  side  view  of  the  electronic  wrist- 

watch  in  Fig.  19; 
Fig.  21  is  a  sectional  view  taken  along  a  line 

A  -  A  of  the  electronic  wristwatch  in  Fig.  19; 
20  Fig.  22  is  a  sectional  view  taken  along  a  line 

B  -  B  of  the  electronic  wristwatch  in  Fig.  19; 
Fig.  23  is  a  plan  view  showing  the  electronic 

wristwatch  in  Fig.  19  in  a  state  wherein  the  case  is 
open; 

25  Fig.  24  is  a  side  view  showing  the  electronic 
wristwatch  in  Fig.  19  in  a  state  wherein  the  case  is 
open; 

Fig.  25  is  a  sectional  view  showing  a  main 
part  of  an  electronic  wristwatch  according  to  an 

30  eighth  embodiment  of  the  present  invention  -  in  a 
state  wherein  upper  and  lower  half  cases  which  are 
coupled  to  each  other  are  located  at  a  closing 
position; 

Fig.  26  is  a  sectional  view  showing  a  main 
35  part  of  the  electronic  wristwatch  in  Fig.  25  in  a 

state  wherein  the  upper  and  lower  half  cases  which 
are  coupled  to  each  other  are  located  at  an  open- 
ing  position; 

Fig.  27  is  a  sectional  view  showing  a  main 
40  part  of  the  electronic  wristwatch  in  Fig.  25  in  a 

state  wherein  the  upper  and  lower  half  cases  are 
separated  from  each  other  at  the  opening  position; 

Fig.  28  is  a  perspective  view  showing  a  main 
part  of  an  electronic  wristwatch  according  to  a  ninth 

45  embodiment  of  the  present  invention; 
Fig.  29  is  a  block  diagram  showing  a  circuit 

arrangement  of  the  electronic  wristwatch  in  Fig.  28; 
Fig.  30  is  a  plan  view  showing  a  main  part  of 

an  electronic  wristwatch  according  to  a  tenth  em- 
50  bodiment  of  the  present  invention; 

Fig.  31  is  a  sectional  view  taken  along  a  line 
A  -  A  in  Fig.  30; 

Fig.  32  is  a  plan  view  showing  a  main  part  of 
the  electronic  wristwatch  in  Fig.  30  in  a  state 

55  wherein  a  case  is  open; 
Fig.  33  is  a  plan  view  showing  a  modification 

of  the  electronic  wristwatch  of  the  tenth  embodi- 
ment  in  a  rotate  wherein  a  case  is  closed; 

3 
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Fig.  34  is  a  plan  view  showing  the  electronic 
wristwatch  in  Fig.  33  in  a  state  wherein  the  case  is 
open; 

Fig.  35  is  a  plan  view  showing  a  main  part  of 
an  electronic  wristwatch  according  to  an  eleventh 
embodiment  of  the  present  invention; 

Fig.  36  is  a  sectional  view  taken  along  a  line 
A  -  A  of  the  electronic  wristwatch  in  Fig.  35; 

Fig.  37  is  a  plan  view  showing  a  main  part  of 
the  electronic  wristwatch  in  Fig.  35  in  a  state 
wherein  the  case  is  closed; 

Fig.  38  is  a  sectional  view  taken  along  a  line 
B  -  B  in  Fig.  37; 

Fig.  39  is  a  plan  view  showing  an  upper 
housing  of  the  electronic  wristwatch  in  Fig.  35; 

Fig.  40  is  a  bottom  view  showing  the  upper 
housing  in  Fig.  39; 

Fig.  41  is  a  bottom  view  showing  a  state 
wherein  circuit  board  and  the  like  are  mounted  on 
the  upper  housing  in  Fig.  39; 

Fig.  42  is  a  bottom  view  showing  a  state 
wherein  a  lower  housing  and  the  like  are  mounted 
on  the  upper  housing  in  Fig.  41;  and 

Fig.  43  is  an  exploded  perspective  view 
showing  a  connecting  portion  of  the  circuit  board 
and  a  flexible  wiring  board  of  the  electronic  wrist- 
watch  in  Fig.  35. 

A  first  embodiment  of  the  present  invention  will 
be  described  below  with  reference  to  Figs.  1  to  5. 

An  electronic  wristwatch  of  the  first  embodi- 
ment  is  a  multifunctional  timepiece.  As  shown  in 
Figs.  1A,  1B,  2A,  and  2B,  a  case  1  is  attached  to  a 
plate  2  by  using  pins  3  so  as  to  be  freely  opened 
and  closed.  In  this  case,  analog  and  digital  display 
sections  4  and  5  are  respectively  formed  on  the 
upper  and  lower  surfaces  of  the  case  1.  A  sheet 
switch  6  is  arranged  on  the  upper  surface  of  the 
plate  2.  The  sheet  switch  6  and  the  digital  display 
section  5  are  electrically  connected  to  each  other 
through  a  flexible  wiring  board  7.  Watch  bands  8 
are  respectively  attached  to  the  front  and  rear  ends 
of  the  plate  2.  The  respective  members  will  be 
sequentially  described  below  with  reference  to 
Figs.  3  and  4. 

The  case  1  is  made  of  a  metal  such  as  stain- 
less  steel,  a  synthetic  resin,  or  the  like  and  is 
constituted  by  upper  and  lower  half  cases  1a  and 
1b.  A  watch  glass  9  is  fitted  in  the  upper  surface  of 
the  upper  half  case  1a  through  a  packing  9a.  A 
housing  10  in  which  the  analog  and  digital  display 
sections  4  and  5  are  housed  is  arranged  in  the 
case  1.  The  upper  and  lower  half  cases  1a  and  1b 
are  coupled  to  each  other  through  a  waterproof  ring 
11a  by  using  screws  11b.  Note  that  a  push  button 
switch  12  is  arranged  on  the  periphery  of  the  case 
1.  This  push  button  switch  12  serves  as  not  only  an 
ON.OFF  switch  of  a  lamp  for  illuminating  the  ana- 
log  display  section  4  and  but  also  as  an  alarm  stop 

switch  for  stopping  an  alarm  sound. 
The  analog  display  section  4  moves  hands  13 

to  display  time.  A  hand  shaft  14a  of  an  analog 
movement  14  housed  in  the  housing  10  protrudes 

5  upward  through  a  center  hole  15a  formed  in  a  dial 
plate  15  arranged  on  an  upper  portion  of  the  hous- 
ing  10.  The  hands  13  such  as  hour  and  minute 
hands  13a  and  13b  are  attached  to  the  upper  end 
of  the  hand  shaft  14a,  and  the  hands  13  are  moved 

w  above  the  dial  plate  15.  In  this  case,  a  piezoelectric 
element  16  for  generating  an  alarm  sound  is  fixed 
to  the  lower  surface  of  the  dial  plate  15. 

The  digital  display  section  5  electrooptically 
displays  data  such  as  time  and  is  constituted  by  a 

75  liquid  crystal  display  panel  (electrooptic  data  dis- 
play  element)  17.  a  circuit  board  18,  and  the  like 
which  are  housed  in  the  housing  10.  More  specifi- 
cally,  the  liquid  crystal  display  panel  17  is  elec- 
trically  connected  to  the  circuit  board  18  through  a 

20  film  board  20  and  an  interconnector  21.  The  dis- 
play  panel  17  electrooptically  displays  various  data, 
e.g.,  time,  a  memo,  and  a  schedule,  and  cor- 
responds  to  a  display  glass  19  arranged  at  a  pre- 
determined  position  of  the  lower  half  case  1b.  The 

25  circuit  board  18  includes  a  quartz  oscillator  and 
various  electronic  parts  such  as  LSIs  (not  shown) 
required  for  a  watch  function,  a  calculation  function, 
a  storage  function,  and  the  like,  and  is  placed  at 
the  center  in  the  housing  10.  Note  that  a  battery 

30  cover  22  is  arranged  on  one  side  of  the  display 
glass  19  in  the  lower  half  case  1b,  and  a  battery  23 
is  housed  inside  the  cover  22. 

The  plate  2  is  made  of  a  metal  such  as  stain- 
less  steel  or  a  synthetic  resin  and  is  substantially 

35  flat.  A  switch  housing  recess  2a  is  formed  in  the 
upper  surface  of  the  plate  2.  Band  attaching  por- 
tions  24  and  25  are  respectively  formed  at  both  the 
ends  of  the  plate  2.  Of  these  band  attaching  por- 
tions  24  and  25,  a  pair  of  band  attaching  portions 

40  24  are  located  at  a  lower  position  in  Fig.  4  and 
project  from  the  right  and  left  ends  of  the  lower 
edge  of  the  plate  2.  The  proximal  end  of  the  lower 
watch  band  8  is  placed  between  the  pair  of  por- 
tions  24,  and  the  band  8  is  attached  to  these 

45  portions  24  by  using  the  pins  3  inserted  from  the 
outside  of  the  pair  of  band  attaching  portions  24.  A 
pair  of  band  attaching  portions  25  are  located  at  an 
upper  position  in  Fig.  4  and  project  at  positions 
slightly  inward  from  the  right  and  left  ends  of  the 

so  upper  edge  of  the  plate  2.  The  proximal  end  of  the 
upper  watch  band  8  is  placed  between  the  pair  of 
portions  25,  and  at  the  same  time  a  pair  of  attach- 
ing  portions  27  of  the  upper  half  case  1a  are 
placed  outside  these  portions  25.  The  case  1  is 

55  pivotally  attached  to  the  pair  of  portions  25,  and  at 
the  same  time  the  watch  band  8  is  attached  thereto 
by  using  the  pins  3  inserted  from  the  outside  of  the 
pair  of  portions  25  in  the  same  manner  as  de- 

4 
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scribed  above. 
The  sheet  switch  6  serves  as  a  key  input 

section  and  includes  a  large  number  of  keys.  The 
sheet  switch  6  is  arranged  in  the  switch  housing 
recess  2a  formed  in  the  upper  surface  of  the  plate 
2.  The  sheet  switch  6  comprises  a  flexible  film 
having  a  lower  surface  on  which  movable  contacts 
are  mounted  in  the  form  of  a  matrix,  a  spacer 
arranged  on  the  lower  surface  of  the  flexible  film 
and  having  openings  at  positions  corresponding  to 
the  movable  contacts,  and  a  hard  board  mounted 
on  the  lower  surface  of  the  spacer  and  having 
stationary  contacts  which  can  be 
connected/disconnected  to/from  the  movable  con- 
tacts  through  the  openings  of  the  spacer.  As  shown 
in  Fig.  4,  a  plurality  of  letter  keys  are  assigned  to 
the  respective  keys  of  a  ten-key  pad  and  function 
keys.  A  mode  key  (MODE)  6a  is  arranged  at  a 
predetermined  position  (lower  right  corner)  of  the 
sheet  switch  6.  A  time  display  mode,  a  memo 
mode,  a  schedule  mode,  a  telephone  mode,  and  a 
calculation  mode  are  cyclically  set  in  an  electronic 
circuit  28  shown  in  Fig.  5  every  time  the  mode  key 
6a  is  depressed. 

The  flexible  wiring  board  7  electrically  con- 
nects  the  sheet  switch  6  to  the  circuit  board  18  of 
the  digital  display  section  5.  The  board  7  is  de- 
signed  such  that  a  large  number  of  wires  are 
formed  into  a  pattern  on  a  surface  of  a  flexible  film 
and  are  coated  with  an  insulating  material.  One  end 
of  the  flexible  wiring  board  7  is  connected  to  the 
sheet  switch  6.  An  intermediate  portion  of  the 
board  7  is  located  near  the  coupling  portion  of  the 
case  1  and  the  plate  2.  The  other  end  of  the  board 
7  is  inserted  in  the  case  1  and  connected  to  the 
circuit  board  18  on  a  base  26  in  the  housing  10 
through  an  interconnector  27.  Therefore,  the  inter- 
mediate  portion  of  the  flexible  wiring  board  7  is 
elastically  bent  upon  an  opening/closing  operation 
of  the  case  1  . 

Fig.  5  is  a  block  diagram  showing  a  schematic 
circuit  arrangement  of  the  electronic  wristwatch  of 
the  first  embodiment. 

Reference  numeral  28  denotes  an  electronic 
circuit  for  driving  the  analog  and  digital  display 
sections  4  and  5.  The  electronic  circuit  28  outputs 
a  drive  pulse  to  a  step  motor  of  the  analog  move- 
ment  14.  Upon  reception  of  the  drive  pulse,  the 
step  motor  is  rotated.  This  rotation  is  transmitted  to 
the  hands  13  through  a  wheel  train  mechanism  of 
the  analog  movement  14  so  as  to  rotate  the  hands 
13.  In  addition,  the  electronic  circuit  28  receives  a 
key  input  signal  from  the  sheet  switch  6.  The 
electronic  circuit  28  converts  data  based  on  the 
key  input  signal  into  a  display  drive  signal  and 
outputs  it  to  the  liquid  crystal  display  panel  17. 

The  electronic  circuit  28  includes  an  oscillating 
circuit  28a  for  generating  a  reference  signal,  a 

frequency  dividing  circuit  28b  for  frequency-divid- 
ing  an  output  from  the  circuit  28a  to  obtain  one 
frequency-divided  1P  M  signal,  and  a  motor  driving 
circuit  28c  for  generating  one  frequency-divided 

5  drive  pulse  on  the  basis  of  the  1PM  signal  from 
the  circuit  28b  and  outputting  it  to  the  step  motor 
of  the  analog  movement  1  4. 

The  electronic  circuit  28  further  includes  a  con- 
trol  circuit  28d,  electrically  connected  to  the  sheet 

70  switch  6,  for  obtaining  data  based  on  an  input 
signal  from  the  sheet  switch  6,  and  a  display  driv- 
ing  circuit  28f  for  receiving  the  data  obtained  by 
the  circuit  28d,  converting  the  data  into  a  display 
drive  signal,  and  supplying  it  to  the  liquid  crystal 

75  display  panel  17,  thereby  displaying  the  data  on 
the  display  panel  17. 

A  method  of  using  the  electronic  wristwatch 
having  the  above-described  arrangement  will  be 
described  below.  If  the  case  1  is  pivoted  to  the 

20  closing  position  and  is  stacked  on  the  plate  2,  the 
watch  looks  like  a  normal  analog  watch,  as  shown 
in  Figs.  1A  and  1B.  In  this  case,  time  is  indicated 
by  the  hands  13,  and  the  electronic  wristwatch 
becomes  compact  in  outer  appearance  and  easy  to 

25  carry.  If  the  case  1  is  pivoted  to  the  opening 
position  and  is  separated  from  the  plate  2,  the 
digital  display  section  5  mounted  on  the  lower 
surface  of  the  case  1  and  the  sheet  switch  6 
mounted  on  the  plate  2  appear,  as  shown  in  Figs. 

30  2A,  2B,  and  4.  In  this  case,  when  the  respective 
keys  of  the  sheet  key  6  are  operated,  predeter- 
mined  data  can  be  displayed  on  the  liquid  crystal 
display  panel  17  of  the  digital  display  section  5. 
For  example,  if  the  mode  key  6a  of  the  sheet 

35  switch  6  is  repeatedly  operated,  the  time  display 
mode,  the  memo  mode,  the  schedule  mode,  the 
telephone  mode,  and  the  calculation  mode  are 
cyclically  set  in  the  electronic  circuit  28.  Data  cor- 
responding  to  a  key  operation  in  each  mode  is 

40  displayed  on  the  display  panel  17. 
As  described  above,  in  this  electronic  wrist- 

watch,  the  analog  and  digital  display  sections  4  and 
5  are  respectively  mounted  on  the  upper  and  lower 
surfaces  of  the  case  1.  The  case  1  is  pivotally 

45  attached  to  the  plate  2  having  the  sheet  switch  6 
on  its  upper  surface  by  using  the  pins  3  and  can 
be  stacked  thereon.  The  sheet  switch  6  of  the  plate 
2  and  the  digital  display  section  5  of  the  case  1  are 
connected  to  each  other  through  the  flexible  wiring 

so  board  7.  With  this  arrangement,  an  increase  in  size 
of  the  overall  watch  case  can  be  prevented,  and 
hence  a  compact  case  can  be  realized.  At  the 
same  time,  a  high-performance  multifunctional 
watch  can  be  realized.  In  addition,  since  the  sur- 

55  face  areas  of  the  analog  and  digital  display  sec- 
tions  4  and  5  and  the  key  operation  portion  area  of 
the  sheet  switch  6  do  not  limit  each  other,  these 
areas  can  be  set  to  substantially  coincide  with  the 

5 
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upper  and  lower  surfaces  of  the  case  1  and  the 
upper  surface  of  the  plate  2,  respectively.  As  a 
result,  the  display  sections  4  and  5  become  easy 
to  see,  and  at  the  same  time  operability  of  the 
respective  keys  of  the  sheet  switch  6  can  be  im- 
proved.  Especially,  since  the  case  1  and  the  plate 
2  are  pivotally  attached  to  each  other  by  using  the 
pins  3  for  attaching  the  watch  band  8,  a  structure 
for  pivotal  coupling  can  be  simplified,  and  the  num- 
ber  of  parts  can  be  reduced.  Moreover,  since  cou- 
pling  of  the  case  1  and  the  plate  2  can  be  com- 
pleted  by  only  inserting  the  pins  3  from  the  out- 
side,  assembly  is  facilitated. 

A  second  embodiment  of  the  present  invention 
will  be  described  below  with  reference  to  Figs.  6  to 
8.  The  same  reference  numerals  in  the  second 
embodiment  denote  the  same  parts  as  in  the  first 
embodiment,  and  a  description  thereof  will  be  omit- 
ted. 

In  an  electronic  wristwatch  of  the  second  em- 
bodiment,  a  sheet  switch  6  which  is  mounted  on 
the  upper  surface  of  a  plate  2  is  pivotally  attached 
to  the  plate  2.  An  IC  card  30  is  housed  at  the  upper 
surface  of  the  plate  2  which  is  covered  with  the 
sheet  switch  6.  More  specifically,  a  pair  of  coupling 
arms  31  are  mounted  on  the  sheet  switch  6.  The 
coupling  arms  31  respectively  extend  along  the 
inner  sides  of  a  pair  of  band  attaching  portions  25 
formed  on  the  upper  edge  of  the  plate  2.  The 
proximal  end  of  one  watch  band  8  is  arranged 
between  the  pair  of  coupling  arms  31  of  the  sheet 
switch  6.  The  pair  of  coupling  arms  31  of  the  sheet 
switch  6  and  the  proximal  end  of  one  watch  band  8 
are  pivotally  attached  to  a  pair  of  band  attaching 
portions  25  by  using  common  pins  3.  As  shown  in 
Fig.  7,  the  pins  3  are  inserted  from  the  outside  of  a 
pair  of  band  attaching  portions  27  of  the  case  1.  As 
is  clearly  shown  in  Fig.  8,  a  card  housing  recess  32 
is  formed  in  the  upper  surface  of  the  plate  2.  The 
IC  card  30  comprising  an  integrated  circuit  chip  is 
detachably  housed  in  the  card  housing  recess  32, 
as  shown  in  Fig.  7.  Connecting  terminals  32a  (Fig. 
8)  are  formed  on  the  upper  edge  of  the  bottom 
surface  of  the  plate  2  at  equal  intervals.  The  con- 
necting  terminals  32a  are  electrically  connected  to 
a  circuit  board  18  in  the  case  1  through  a  flexible 
lead  33  (Fig.  7)  in  the  same  manner  as  described 
in  the  first  embodiment.  When  the  IC  card  30  is 
housed  in  the  card  housing  recess  32,  terminals 
30a  of  the  IC  card  30  are  connected  to  the  con- 
necting  terminals  32a. 

According  to  the  above-described  electronic 
wristwatch,  therefore,  if  the  IC  card  30  is  housed  in 
the  card  housing  recess  32  so  as  to  cause  the 
terminals  30a  of  the  IC  card  30  to  correspond  to 
the  connecting  terminals  32a  of  the  card  housing 
recess  32,  data  can  be  exchanged  between  the  IC 
card  30  and  the  digital  display  section  5.  With  this 

arrangement,  the  electronic  wristwatch  of  the  sec- 
ond  embodiment  is  superior  to  that  of  the  first 
embodiment  in  terms  of  performance  and  the  num- 
ber  of  functions. 

5  A  third  embodiment  of  the  present  invention 
will  be  described  below  with  reference  to  Fig.  9. 
Similarly,  the  same  reference  numerals  in  the  third 
embodiment  denote  the  same  parts  as  in  the  first 
embodiment,  and  a  description  thereof  will  be  omit- 

w  ted. 
A  connector  34  can  be  detachably  connected 

to  an  electronic  wristwatch  of  the  third  embodiment 
so  as  to  allow  data  exchange  with  an  external 
device.  More  specifically,  a  connecting  portion  (not 

15  shown)  to  which  the  connector  34  is  detachably 
connected  is  mounted  in  a  side  surface  of  a  plate 
2.  The  connecting  portion  is  electrically  connected 
to  a  digital  display  section  5  through  a  flexible 
wiring  board  7  which  connects  a  sheet  switch  6  as 

20  described  above  to  the  digital  display  section  5  of 
a  case  1.  In  addition,  the  connector  34  is  con- 
nected  to  an  external  device  through  a  cord  36. 
The  external  device  includes  a  wordprocessor,  a 
personal  computer,  a  printer,  a  radio  pager,  and  the 

25  like. 
According  to  the  above  electronic  wristwatch, 

therefore,  if  the  connector  34  is  connected  to  the 
connecting  portion  of  the  plate  2,  data  can  be 
exchanged  between  an  external  device  and  the 

30  digital  display  section  5.  Similar  to  the  second 
embodiment,  the  electronic  wristwatch  of  the  third 
embodiment  is  superior  to  that  of  the  first  embodi- 
ment  in  terms  of  performance  and  the  number  of 
functions. 

35  A  fourth  embodiment  of  the  present  invention 
will  be  described  below  with  reference  to  Fig.  10. 
Similarly,  the  same  reference  numerals  in  the 
fourth  embodiment  denote  the  same  parts  as  in  the 
first  embodiment,  and  a  description  thereof  will  be 

40  omitted. 
In  an  electronic  wristwatch  of  the  fourth  em- 

bodiment,  a  sheet  switch  38  which  is  mounted  on 
the  upper  surface  of  a  plate  2  is  designed  to  be 
laterally  folded.  The  sheet  switch  38  is  constituted 

45  by  two  keyboards  38a  and  38b  which  are  coupled 
to  each  other  through  coupling  members  39  so  as 
to  be  freely  opened  and  closed.  Each  of  the  key- 
boards  38a  and  38b  has  an  arrangement  similar  to 
that  of  the  sheet  switch  6  described  above,  and  a 

50  large  number  of  keys  are  arranged  on  each  key- 
board.  The  keyboards  38a  and  38b  are  housed  in  a 
switch  housing  recess  2a  of  the  plate  2  while  they 
are  stacked  on  each  other.  In  this  case,  the  key- 
board  38a  which  is  located  at  a  lower  position  is 

55  fixed  in  a  switch  housing  recess  2a  and  is  elec- 
trically  connected  to  a  digital  display  section  5  of  a 
case  1  through  a  flexible  wiring  board  7  in  the 
same  manner  as  in  the  first  embodiment. 

6 
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According  to  the  above-described  electronic 
wristwatch,  the  area  of  the  sheet  switch  38  can  be 
:urther  increased,  and  hence  a  larger  number  of 
<eys  can  be  arranged  on  the  sheet  switch  38, 
:hereby  increasing  the  number  of  data  which  can 
oe  input  to  a  circuit  28  (Fig.  5).  In  the  fourth 
3mbodiment,  the  sheet  switch  38  is  designed  to  be 
aterally  folded  in  two.  However,  the  sheet  switch 
38  may  be  designed  to  be  folded  in  three  or  more. 

A  fifth  embodiment  of  the  present  invention  will 
oe  described  below  with  reference  to  Figs.  11  to 
16.  The  same  reference  numerals  in  the  fifth  em- 
Dodiment  denote  the  same  parts  as  in  the  first 
smbodiment,  and  a  description  thereof  will  be  omit- 
ted. 

In  this  embodiment,  a  frame-like  seal  member 
51  having  the  same  shape  as  that  of  a  coupling 
portion  of  upper  and  lower  half  cases  55  and  56 
constituting  a  case  1  is  formed  at  one  end  of  a 
flexible  wiring  board  50  which  electrically  connects 
a  sheet  switch  41  to  a  circuit  board  18  in  the  case 
1.  The  seal  member  51  is  clamped  between  the 
upper  and  lower  half  cases  55  and  56  so  as  to 
waterproof  the  case  1  . 

In  the  sheet  switch  41  the  flexible  wiring  board 
50  and  the  seal  member  51  are  integrally  formed 
with  each  other,  as  shown  in  Figs.  13  to  16. 

The  sheet  switch  41  is  constructed  by  stacking 
a  protective  sheet  42,  a  double-sided  adhesive 
tape  43  of  a  synthetic  resin  sheet  on  both  side 
surfaces  of  which  adhesive  is  applied,  a  stationary 
contact  sheet  44,  a  spacer  45,  a  movable  contact 
sheet  46,  a  double-sided  .  adhesive  tape  47  of  a 
synthetic  resin  sheet  on  both  side  surfaces  of 
which  adhesive  is  applied,  and  a  face  sheet  48 
upward  in  the  order  named. 

Frame  portions  42a,  43a,  44a,  45a,  46a,  47a, 
and  48a  constituting  the  seal  member,  and  con- 
necting  portions  42b,  43b,  44b,  45b,  46b,  47b,  and 
48b  constituting  the  flexible  wiring  board  50  are 
integrally  formed  with  the  protective  sheet  42,  the 
double-sided  adhesive  tape  43,  the  stationary  con- 
tact  sheet  44,  the  spacer  45,  the  movable  contact 
sheet  46,  the  double-sided  adhesive  tape  47,  and 
the  face  sheet  48. 

In  addition,  protrusions  42c,  43c,  44c,  and  46c 
protruding  in  a  space  enclosed  within  the  frame 
portions  are  respectively  formed  on  the  protective 
sheet  42,  the  double-sided  adhesive  tape  43,  the 
stationary  contact  sheet  44,  and  the  movable  con- 
tact  sheet  46.  The  protrusion  46c  of  the  movable 
contact  sheet  46  is  shorter  than  the  other  protru- 
sions  42c,  43c,  and  44c. 

The  protective  sheet  42  and  the  face  sheet  48 
are  made  of  a  polyurethane  resin.  Key  symbols 
such  as  a  ten-key  pad,  function  keys,  and  a  mode 
key  are  printed  on  the  upper  surface  of  the  face 
sheet  48.  The  double-sided  adhesive  tape  43  func- 

tions  to  adhere  the  protective  sneet  4̂   ana  tne 
stationary  contact  sheet  44  to  each  other,  and  the 
double-sided  adhesive  tape  47  functions  to  adhere 
the  face  sheet  48  and  the  movable  contact  sheet 

5  46  to  each  other.  The  stationary  and  movable  con- 
tact  sheets  44  and  46  are  made  of  a  polyester 
resin.  A  plurality  of  stationary  contacts  44d  printed 
on  the  upper  surface  of  the  stationary  contact  sheet 
44  by  using  carbon  and  a  plurality  of  movable 

?o  contacts  46d  printed  on  the  movable  contact  sheet 
46  by  using  carbon  oppose  each  other  through 
openings  45c  formed  in  the  spacer  45. 

The  spacer  45  is  constituted  by  a  double-sided 
adhesive  tape  of  a  synthetic  resin  sheet  on  both 

75  side  surfaces  of  which  adhesive  is  applied.  The 
sheet  switch  41  is  waterproofed  by  the  spacer  45 
functioning  to  adhere  the  stationary  contact  sheet 
44  and  the  movable  contact  sheet  46  to  each  other. 

The  above-described  sheet  switch  41  is  bon- 
20  ded  to  the  upper  surface  of  the  plate  2  through  a 

double-sided  adhesive  tape  49  of  a  synthetic  resin 
sheet  on  both  side  surfaces  of  which  adhesive  is 
applied  bonded  to  the  lower  surface  of  the  protec- 
tive  sheet  42. 

25  A  plurality  of  leads  44e  are  printed  on  the 
connecting  portion  44b  and  the  protrusion  44c  of 
the  stationary  contact  sheet  44  by  using  carbon,  as 
shown  in  Fig.  16.  The  stationary  contacts  44d  are 
electrically  connected  to  the  leads  44e,  respec- 

30  tively.  In  addition,  a  plurality  of  leads  46e  formed 
on  the  connecting  portion  46b  and  the  protrusion 
46c  of  the  movable  contact  sheet  46  are  respec- 
tively  connected  to  the  leads  44e  by  using  a  con- 
ductive  adhesive  agent.  End  portions  of  the  leads 

35  44e  are  respectively  connected  to  terminals  of  a 
circuit  board  18.  With  this  arrangement,  the  station- 
ary  and  movable  contacts  44d  and  46d  are  elec- 
trically  connected  to  an  electronic  circuit  28  (Fig. 
11). 

40  Waterproof  double-sided  adhesive  tapes  53 
and  54  each  having  the  same  shape  as  that  of  the 
seal  member  51  are  of  synthetic  resin  sheets  on 
each  both  side  surfaces  of  which  adhesive  is  ap- 
plied,  and  are  respectively  bonded  to  the  upper 

45  and  lower  surfaces  of  the  seal  member  51.  As 
shown  in  Fig.  12,  the  seal  member  51  is  clamped 
between  the  upper  and  lower  half  cases  55  and  56 
in  a  reversed  state,  while  one  waterproof  double- 
sided  adhesive  tape  54  is  bonded  to  the  lower 

50  surface  of  the  upper  half  case  55,  and  the  other 
waterproof  double-sided  adhesive  tape  53  is  bon- 
ded  to  the  upper  surface  of  the  lower  half  case  56. 
As  a  result,  the  upper  and  lower  half  cases  55  and 
56  are  bonded  to  each  other,  and  a  coupling  por- 

55  tion  thereof  is  water-tightly  sealed. 
In  the  above-described  embodiment,  since  the 

seal  member  51  used  for  the  coupling  portion  of 
the  upper  and  lower  half  cases  55  and  56  of  the 

7 
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case  1  is  integrally  formed  with  the  flexible  wiring 
board  50,  an  independent  manufacturing  step  for 
the  seal  member  51  is  not  required,  and  attach- 
ment  of  the  seal  member  51  to  the  case  1  is 
facilitated. 

Note  that  a  waterproof  function  of  the  seal 
member  51  may  also  be  realized  by  bonding  a 
waterproof  elastic  member  such  as  silicone  rubber 
to  a  surface  or  surfaces  of  one  or  both  of  the 
waterproof  double-sided  adhesive  tapes  53  and  54, 
or  by  forming  a  waterproof  elastic  member  such  as 
silicone  rubber  by  printing  or  the  like  in  place  of 
one  or  both  of  the  tapes  53  and  54. 

A  sixth  embodiment  of  the  present  invention 
will  be  described  below  with  reference  to  Figs.  17 
and  18.  The  same  reference  numerals  in  the  sixth 
embodiment  denote  the  same  parts  as  in  the  first 
embodiment,  and  a  description  thereof  will  be  omit- 
ted. 

In  the  sixth  embodiment,  a  case  1  is  attached 
to  a  plate  2  through  pins  3  so  as  to  be  freely 
opened  and  closed.  The  case  1  can  be  locked  to  a 
closing  position  by  using  a  lock/switch  mechanism 
61. 

The  lock,  switch  mechanism  61  comprises  a 
movable  member  64  which  is  slidably  inserted  in 
an  insertion  hole  63  formed  in  a  wall  portion  62  of 
the  case  1  located  at  the  left  side  in  Fig.  17.  The 
distal  end  portion  of  the  movable  member  64  which 
extends  outward  from  the  wall  portion  62  has  a 
hemispherical  shape.  An  engaging  portion  66  con- 
stituted  by  a  hemispherical  recess  is  formed  in  a 
wall  portion  65  of  the  plate  2  located  at  the  left  side 
in  Fig.  17  so  as  to  correspond  to  the  hemispherical 
end  portion  of  the  movable  member  64.  A  flange- 
like  stopper  67  is  mounted  on  the  proximal  end 
portion  of  the  movable  member  64  which  extends 
inward  from  the  wall  portion  62  of  the  case  1.  A 
movable  contact  spring  portion  69  which  is  con- 
stituted  by  part  of  a  panel  press  plate  68  for  fixing 
a  liquid  crystal  display  panel  17  is  arranged  at  a 
position  to  oppose  the  proximal  end  face  of  the 
movable  member  64  in  the  case  1.  A  stationary 
contact  70  is  mounted  on  an  end  face  of  a  circuit 
board  18  which  opposes  the  movable  contact 
spring  portion  69.  Note  that  the  lock,  switch  mecha- 
nism  61  is  used  to  ON/OFF-control  the  liquid  cry- 
stal  display  panel  17  of  a  digital  display  section  5. 
While  the  spring  portion  69  is  in  contact  with  the 
stationary  contact  70,  the  display  panel  17  is 
turned  off.  While  they  are  separated  from  each 
other,  the  display  panel  17  is  turned  on.  The  panel 
press  plate  68  is  constituted  by  a  conductive  metal 
plate,  and  is  connected  to  a  reference  voltage. 

In  the  electronic  wristwatch  having  the  above- 
described  arrangement,  when  the  case  1  is  moved 
to  the  closing  position,  the  distal  end  portion  of  the 
movable  member  64  is  engaged  with  and  urged  by 

the  engaging  portion  66  of  the  plate  2,  as  shown  in 
Fig.  17.  Upon  engagement  of  the  movable  member 
64  with  the  engaging  portion  66,  the  case  1  is 
locked  to  the  plate  2.  In  addition,  since  the  mov- 

5  able  member  64  is  urged  by  the  engaging  portion 
66,  the  movable  contact  spring  portion  69  is  urged 
by  the  proximal  end  face  of  the  movable  member 
64.  As  a  result,  the  spring  portion  69  is  elastically 
deformed  and  is  brought  into  contact  with  the  sta- 

ro  tionary  contact  70  of  the  circuit  board  18.  In  this 
state,  supply  of  a  drive  signal  from  the  circuit  board 
18  to  the  liquid  crystal  display  panel  17  is  stopped, 
and  hence  the  display  panel  17  is  set  in  an  inoper- 
ative  state.  In  this  case,  since  the  watch  function  of 

75  the  circuit  board  18  continues,  hands  13  of  an 
analog  display  section  4  are  continuously  moved. 
Therefore,  display  of  time  by  means  of  the  analog 
display  section  4  is  continuously  performed. 

In  this  electronic  wristwatch,  when  the  case  1  is 
20  moved  to  the  opening  state,  engagement  of  the 

distal  end  portion  of  the  movable  member  64  of  the 
case  1  with  the  engaging  portion  66  of  the  plate  2 
is  released,  and  the  movable  contact  spring  portion 
69  moves  away  from  the  stationary  contact  70  of 

25  the  circuit  board  18  due  to  its  own  biasing  force. 
Since  the  movable  member  64  is  urged  by  the 
spring  portion  69,  the  stopper  67  is  brought  into 
contact  with  the  inner  surface  of  the  wall  portion  62 
of  the  case  1  .  In  this  state,  supply  of  a  drive  signal 

30  from  the  circuit  board  18  to  the  liquid  crystal  dis- 
play  panel  17  is  started,  and  the  display  panel  17 
displays  data  corresponding  to  a  mode  selected  by 
a  mode  key  of  a  sheet  switch  6. 

In  this  electronic  wristwatch,  since  ON/OFF 
35  control  of  the  liquid  crystal  display  panel  1  7  of  the 

digital  display  section  5  is  performed  in  accordance 
with  an  opening/closing  operation  of  the  case  1  ,  a 
power-saving  effect  can  be  obtained,  thus  prolong- 
ing  the  service  life  of  a  battery  for  driving  the 

40  electronic  wristwatch. 
In  this  electronic  wristwatch,  since  the  movable 

contact  spring  portion  69  constituted  by  a  part  of 
the  panel  press  plate  68  for  fixing  the  liquid  crystal 
display  panel  17  constitutes  the  ON/OFF  switch  of 

45  the  display  panel  17  together  with  the  stationary 
contact  70  of  the  circuit  board  18,  and  also  serves 
as  a  spring  for  biasing  the  movable  member  64 
toward  the  lock  direction,  a  space  required  for 
forming  lock  and  switch  mechanisms  can  be  saved. 

so  In  addition,  the  cost  of  the  electronic  wristwatch 
can  be  decreased. 

A  seventh  embodiment  of  the  present  invention 
will  be  described  below  with  reference  to  Figs.  19 
to  24.  The  same  reference  numerals  in  the  seventh 

55  embodiment  denote  the  same  parts  as  in  the  first 
embodiment,  and  a  description  thereof  will  be  omit- 
ted. 

In  this  embodiment,  in  order  to  obtain  a  suffi- 
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cient  alarm  sound  with  a  simple  arrangement,  a 
piezoelectric  element  72  is  bonded  to  a  lower  half 
case  71  of  a  case  1  which  is  arranged  on  a  side 
opposing  a  plate  2,  and  notches  74  for  producing 
an  alarm  sound  to  the  outside  are  formed  in  por- 
tions  of  a  bonding  surface  between  the  case  1  and 
the  plate  2. 

The  piezoelectric  element  72  is  bonded  to  the 
upper  surface  of  the  lower  half  case  71  (at  a  right 
end  portion  in  Fig.  22).  The  upper  surface  of  the 
piezoelectric  element  72  is  electrically  connected 
to  a  sound  generating  circuit  of  a  circuit  board  18 
through  a  coil  spring  73,  and  the  lower  surface  of 
the  element  72  is  connected  to  a  reference  voltage 
through  the  lower  half  case  71  constituted  by  a 
conductive  metal  plate.  The  notches  74  are  respec- 
tively  mounted  in  the  left  and  right  end  portions  of 
the  lower  surface  of  the  plate  2.  Note  that  the 
notches  74  may  not  be  mounted  in  the  case  1  but 
may  be  mounted  in  the  plate  2.  Alternatively,  the 
notches  74  may  be  mounted  at  symmetrical  posi- 
tions  of  the  case  1  and  the  plate  2.  In  addition,  a 
sheet  switch  6  is  attached  to  the  upper  surface  of 
the  plate  2  with  a  stationary  member  75. 

In  this  electric  wristwatch,  when  the  case  1  is 
moved  to  a  closing  position,  only  an  analog  display 
section  4  is  exposed,  as  shown  in  Figs.  19  to  22. 
When  the  case  1  is  moved  to  an  opening  position, 
a  digital  display  section  5  and  the  sheet  switch  6 
are  exposed. 

In  addition,  in  this  electronic  wristwatch,  if  the 
piezoelectric  element  72  is  operated  upon  recep- 
tion  of  a  drive  signal  from  the  sound  generating 
circuit  of  the  circuit  board  18  while  the  case  1  is 
closed  as  shown  in  Figs.  19  to  22,  the  lower  half 
case  71  to  which  the  piezoelectric  element  72  is 
bonded  is  oscillated  to  generate  an  alarm  sound. 
The  alarm  sound  is  then  produced  outside  the  case 
1  through  the  two  notches  74. 

When  this  electronic  wristwatch  is  attached  to 
an  arm  of  a  user,  since  the  piezoelectric  element 
72  is  not  bonded  to  the  plate  2  which  is  in  tight 
contact  with  the  arm,  but  is  bonded  to  the  lower 
half  case  71  which  is  not  in  tight  contact  with  the 
arm,  oscillation  of  the  lower  half  case  71  is  not 
suppressed  by  the  arm.  In  addition,  an  alarm  sound 
generated  by  oscillation  of  the  lower  half  case  71  is 
produced  outside  the  case  1  through  the  two 
notches  74.  Therefore,  in  this  electronic  wristwatch, 
a  sufficient  alarm  sound  can  be  obtained  with  a 
simple  arrangement.  Furthermore,  in  this  electronic 
wristwatch,  when  the  case  1  is  to  be  opened,  since 
a  user  can  rest  his  fingers  on  the  notches  74,  the 
case  1  can  be  easily  moved  from  the  closing 
position  to  the  opening  position. 

An  eighth  embodiment  of  the  present  invention 
will  be  described  below  with  reference  to  Figs.  25 
to  27.  The  same  reference  numerals  in  the  eighth 

embodiment  denote  the  same  parts  as  in  the  first 
embodiment,  and  a  description  thereof  will  be  omit- 
ted. 

In  this  embodiment,  in  order  to  facilitate  battery 
5  replacement  or  maintenance,  analog  and  digital 

display  sections  5  and  4  are  respectively  formed 
into  units,  and  are  detachably  coupled  to  each 
other. 

In  the  eighth  embodiment,  a  case  1  is  con- 
w  stituted  by  upper  and  lower  half  cases  81  and  82 

which  are  coupled  to  each  other  with  screws  83, 
and  is  attached  to  a  plate  2  so  as  to  be  freely 
opened  and  closed.  The  analog  display  section  4  is 
housed  in  the  upper  half  case  81.  A  cover  84  is 

75  fixed  to  the  inner  surface  of  the  upper  half  case  81 
with  screws  85.  The  digital  display  section  5  is 
housed  in  the  lower  half  case  82,  and  a  cover  is 
fixed  to  the  inner  surface  of  the  lower  half  case  82 
with  screws  87. 

20  In  this  embodiment,  a  battery  88  is  arranged 
between  a  circuit  board  18  and  a  cover  86  at  a 
position  away  from  a  pin  89.  An  analog  movement 
14  of  the  analog  display  section  4  is  arranged  in 
the  upper  half  case  81  at  a  position  near  the  pin 

25  89.  A  portion  of  the  cover  86  of  the  digital  display 
section  5  in  the  lower  half  case  82  corresponding 
to  the  battery  88  protrudes  from  other  portions  of 
the  cover  86.  A  portion  of  the  cover  84  of  the 
analog  display  section  4  corresponding  to  the  ana- 

30  log  movement  14  protrudes  from  other  portions  of 
the  cover  84.  With  this  arrangement,  even  if  the 
upper  and  lower  half  cases  81  and  82  are  coupled 
to  each  other  with  the  screws  83,  the  protrusion  of 
the  cover  86  of  the  lower  half  case  82  and  the 

35  protrusion  of  the  cover  84  of  the  upper  half  case  86 
do  not  interfere  with  each  other.  This  contributes  to 
a  reduction  in  profile  of  the  case  1,  and  hence 
contributes  to  a  reduction  in  profile  of  the  electronic 
wristwatch. 

40  In  this  electronic  wristwatch,  when  the  case  1 
consisting  of  the  upper  and  lower  half  cases  81 
and  82  which  are  coupled  to  each  other  with  the 
screws  83  is  moved  to  the  closing  position,  only 
the  analog  display  section  4  is  exposed,  as  shown 

45  in  Fig.  25.  When  the  case  1  is  moved  to  the 
opening  position,  the  digital  display  section  4  and 
the  sheet  switch  6  are  exposed,  as  shown  in  Fig. 
26. 

When  the  battery  88  in  the  electronic  wrist- 
50  watch  is  to  be  replaced  with  a  new  one,  the  case  1 

is  moved  to  the  opening  position,  as  shown  in  Fig. 
26.  As  a  result,  the  screws  83  used  to  couple  the 
upper  and  lower  half  cases  81  and  82  to  each  other 
are  exposed.  The  screws  83  are  unfastened  to 

55  release  coupling  of  the  upper  and  lower  half  cases 
81  and  82.  Thereafter,  when  only  the  lower  half 
case  82  is  pivoted  toward  the  plate  2,  the  screws 
87  used  to  fix  the  cover  86  to  the  lower  half  case 
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82  are  exposed,  as  shown  in  Fig.  27.  The  exposed 
screws  87  are  then  unfastened  to  detach  the  cover 
86  from  the  lower  half  case  82.  As  a  result,  the 
battery  88  is  exposed.  When  the  battery  88  is 
replaced  with  a  new  one,  the  above-described  op- 
eration  is  performed  in  a  reverse  order.  Finally,  the 
upper  and  lower  half  cases  81  and  82  are  coupled 
to  each  other  with  the  screws  83,  thus  completing 
the  battery  replacement. 

In  this  electronic  wristwatch,  when  the  analog 
movement  14  is  to  be  repaired,  the  screws  83  are 
unfastened  in  the  same  manner  as  in  the  battery 
replacement  procedure  so  as  to  set  the  wristwatch 
in  the  state  shown  in  Fig.  27.  When  the  cover  84  is 
detached  from  the  upper  half  case  81  by  unfasten- 
ing  the  screws  85  which  are  exposed  on  the  inner 
surface  of  the  upper  half  case  81  ,  the  analog 
movement  14  can  be  exposed.  Upon  completion  of 
repair  of  the  analog  movement  14,  the  above- 
described  operation  is  performed  in  a  reverse  or- 
der.  Finally,  the  upper  and  lower  half  cases  81  and 
82  are  coupled  to  each  other  with  the  screws  83, 
thus  completing  the  repair  of  the  analog  movement 
14. 

As  described  above,  in  this  electronic  wrist- 
watch,  when  the  battery  88  is  to  be  replaced  with  a 
new  one  or  the  analog  movement  14  is  to  be 
repaired,  the  upper  and  lower  half  cases  81  and  82 
are  separated  from  each  other  by  unfastening  the 
screws  83.  Thereafter,  the  screws  87  or  85  are 
unfastened  to  detach  the  cover  86  or  84  from  the 
lower  or  upper  half  case  82  or  81.  With  this  simple 
operation,  battery  replacement  or  maintenance  of 
the  analog  movement  14  can  be  facilitated. 

That  is,  in  this  embodiment,  the  analog  and 
digital  display  sections  4  and  5  are  respectively 
housed  as  discrete  units  in  the  upper  and  lower 
half  cases  81  and  82,  and  moreover  both  the  units 
are  detachably  coupled  to  each  other  with  the 
screws  83.  Therefore,  if  both  the  units  are  sepa- 
rated  from  each  other  by  unfastening  the  screws 
83,  each  unit  can  be  independently  disassembled 
or  assembled.  This  facilitates  disassembly  and  as- 
sembly  of  the  case  1  required  for  battery  replace- 
ment  or  repair  of  the  analog  movement  14. 

A  ninth  embodiment  of  the  present  invention 
will  be  described  below  with  reference  to  Figs.  28 
and  29.  The  same  reference  numerals  in  the  ninth 
embodiment  denote  the  same  parts  as  in  the  first 
embodiment,  and  a  description  thereof  will  be  omit- 
ted. 

In  this  embodiment,  two  press  projections  are 
mounted  on  the  lower  surface  of  a  case  1  so  as  to 
correspond  to  two  specific  keys  on  a  sheet  switch. 
When  the  case  1  is  moved  to  a  closing  position, 
the  two  press  projections  depress  the  two  specific 
keys  on  the  sheet  switch.  When  the  two  specific 
keys  are  simultaneously  depressed,  a  digital  dis- 

play  section  is  turned  off  to  reduce  current  con- 
sumption  of  an  electronic  wristwatch. 

Fig.  28  is  a  perspective  view  showing  an  elec- 
tronic  wristwatch  according  to  the  ninth  embodi- 

5  ment,  in  which  an  upper  half  case  is  moved  to  a 
opening  position.  Two  projections  92  are  mounted, 
on  a  surface  of  the  case  1,  which  is  stacked  on  a 
plate  2,  at  positions  respectively  corresponding  to 
two  keys  91a  and  91b  of  a  sheet  switch  91.  When 

10  the  case  1  is  moved  to  the  closing  position,  the 
pair  of  projections  92  depress  the  two  keys  91a 
and  91  b  of  the  sheet  switch  91. 

Fig.  29  shows  a  schematic  arrangement  of  a 
circuit  of  the  ninth  embodiment.  The  circuit  is  sub- 

15  stantially  constituted  by  a  power  source  93,  a  timer 
section  100  and  a  display  calculation  circuit  110  for 
receiving  power  from  the  power  source  93,  a 
switching  transistor  94  arranged  on  a  power  source 
supply  line  to  the  display-calculation  circuit  110,  a 

20  NAND  gate  95  for  supplying  a  gate  signal  to  the 
switching  transistor  94,  a  sheet  switch  91  ,  and  a 
hand  driving  section  120  for  driving  hands  to  dis- 
play  time  upon  reception  of  a  signal  from  the  timer 
section  100. 

25  In  the  timer  section  100,  current  time  is  ob- 
tained  by  causing  a  time  counting  circuit  104  to 
count  one  frequency-divided  1PM  signal  obtained 
by  frequency-diving  a  signal  of  a  predetermined 
frequency  output  from  an  oscillating  circuit  101  by 

30  using  a  frequency  dividing  circuit  102.  Upon  recep- 
tion  of  the  1P  M  signal,  a  motor  driving  circuit  103 
outputs  a  drive  signal  to  a  step  motor  121. 

The  hand  driving  section  120  transmits  rotation 
of  the  step  motor  121,  which  is  driven  by  the 

35  output  from  the  motor  driving  circuit  103,  to  hands 
13  through  a  wheel  train  mechanism  122  so  as  to 
drive  the  hands  13  to  display  time. 

The  sheet  switch  91  includes  20  key  switches 
91a  to  91  1  whose  movable  contacts  are  set  at  a 

40  constant  voltage  VDD  (H  level).  The  stationary  con- 
tacts  of  the  key  switches  91a  to  91  1  are  connected 
to  a  switch  control  circuit  111.  The  stationary  con- 
tacts  of  the  key  switches  91a  and  91b  are  further 
connected  to  the  input  terminals  of  the  NAND  gate 

45  95. 
The  display  calculation  circuit  110  includes  the 

switch  control  circuit  111,  a  computer  circuit  112,  a 
display  change  circuit  113,  and  the  above-de- 
scribed  liquid  crystal  display  panel  17.  Upon  opera- 

50  tion  of  the  key  switches  91a  to  91  1,  the  switch 
control  circuit  1  1  1  supplies  input  data  to  the  com- 
puter  circuit  112,  and  at  the  same  time  supplies  a 
display  change  signal  d  to  the  display  change 
circuit  113.  The  computer  circuit  112  performs  a 

55  calculation  on  the  basis  of  the  data  input  from  the 
switch  control  circuit  1  1  1  and  supplies  the  calcula- 
tion  result  to  the  display  change  circuit  113.  The 
display  change  circuit  113  fetches  the  current  time 

10 
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from  the  time  counting  circuit  104  and  the  calcula- 
tion  result  from  the  computer  circuit  112,  and  sup- 
plies  either  of  them  to  the  liquid  crystal  display 
panel  17  in  accordance  with  a  display  change 
signal  d  from  the  switch  control  circuit  111.  The 
display~panel  17  performs  a  digital  display  of  the 
supplied  current  time  or  calculation  result. 

An  operation  of  the  ninth  embodiment  having 
the  above-described  arrangement  will  be  described 
below. 

When  the  case  1  is  moved  to  the  opening 
position  as  shown  in  Fig.  28,  the  two  key  switches 
91a  and  91b  of  the  sheet  switch  91  shown  in  Fig. 
28  are  not  simultaneously  depressed  by  the  pair  of 
projections  92  on  the  lower  surface  of  the  case  1  . 
That  is,  either  of  the  two  switches  91a  and  91b  is 
operated  or  neither  of  them  are  operated.  There- 
fore,  an  output  from  the  NAND  gate  95  is  always 
set  at  H  level,  and  power  is  continuously  supplied 
to  the  display/calculation  circuit  110  through  the 
switching  transistor  94.  As  a  result,  current  time  or 
a  calculation  result  from  the  display  change  circuit 
113  is  displayed  on  the  liquid  crystal  display  panel 
17. 

When  the  case  1  is  moved  to  the  closing 
position,  the  two  key  switches  91a  and  91b  of  the 
sheet  switch  91  are  simultaneously  depressed  by 
the  two  projections  92  on  the  lower  surface  of  the 
case  1.  Referring  to  Fig.  29,  when  the  two  key 
switches  91a  and  91b  of  the  sheet  switch  91  are 
simultaneously  depressed  and  turned  on,  an  output 
from  the  NAND  gate  95  is  set  at  L  level,  and  hence 
the  switching  transistor  94  is  set  in  an  OFF  state. 
As  a  result,  since  no  power  is  supplied  from  the 
power  source  93  to  the  display/calculation  circuit 
110,  the  operation  of  display/calculation  circuit  110 
is  stopped,  and  no  data  display  is  performed  by 
the  liquid  crystal  data  display  panel  17,  thus  pre- 
venting  unnecessary  power  consumption  of  the 
power  source  93.  In  a  small  electronic  device 
which  can  display  addresses  on  the  liquid  crystal 
data  display  panel  17  in  addition  to  current  time 
and  a  calculation  result,  while  the  case  1  is  set  at 
the  opening  position,  addresses,  for  example,  are 
displayed  on  the  display  panel  17.  In  such  a  de- 
vice,  its  circuit  may  be  arranged  such  that  when 
the  case  1  is  moved  to  the  opening  position  after  it 
is  moved  to  the  closing  position,  current  time  is 
always  displayed  on  the  display  panel  17. 

A  tenth  embodiment  of  the  present  invention 
will  be  described  below  with  reference  to  Figs.  30 
to  32.  The  same  reference  numerals  in  the  tenth 
embodiment  denote  the  same  parts  as  in  the  first 
embodiment,  and  a  description  thereof  will  be  omit- 
ted. 

In  this  embodiment,  data  which  is  displayed  on 
a  digital  display  section  5  can  be  seen  from  an 
analog  display  section  4. 

As  shown  in  Fig.  31,  in  this  embodiment,  an 
opening  131a  is  formed  in  a  dial  plate  131  of  the 
analog  display  section  4  so  as  to  correspond  to  a 
colon  display  element  130  which  is  turned  on  and 

5  off  at  a  period  of  one  second  of  a  liquid  crystal 
data  display  panel  17  of  the  digital  display  section 
5.  Openings  132a  and  133a  are  respectively 
formed  in  a  housing  132  and  a  circuit  board  133 
located  below  the  dial  plate  131  so  as  to  cor- 

10  respond  to  the  opening  131a  of  the  dial  plate  131. 
In  addition,  an  opening  134a  is  formed  in  a  reflect- 
ing  plate  134  attached  to  the  display  panel  17  so 
as  to  correspond  to  the  openings  132a  and  133a. 
These  openings  131a,  132a,  and  133a  constitute  a 

is  path  between  the  dial  plate  131  and  the  display 
panel  17,  and  a  lens  135  is  arranged  in  the  path. 
With  this  arrangement,  even  while  a  case  1  is 
moved  to  a  closing  position,  the  colon  display 
element  130  displayed  on  the  display  panel  17  can 

20  be  seen  through  the  opening  131a  of  the  dial  plate 
131,  as  shown  in  Fig.  30.  For  this  reason,  even  in  a 
two-hand  type  watch  without  a  second  hand,  i.e., 
having  only  hour  and  minute  hands,  it  can  be 
immediately  confirmed  from  one-second-period 

25  turning  on.off  of  the  colon  display  element  130  that 
the  watch  is  operated. 

Note  that  the  opening  131a  of  the  dial  plate 
131  may  be  enlarged  so  as  to  allow  a  character  or 
numeral  display  portion  in  the  liquid  crystal  data 

30  display  panel  17  to  be  seen  through  the  opening 
131a  so  that  even  while  the  case  1  is  set  at  the 
closing  position,  data  such  as  a  date,  a  schedule, 
or  a  telephone  number  can  be  seen  from  the 
analog  display  section  4. 

35  Figs.  33  and  34  show  a  modification  of  the 
tenth  embodiment.  In  this  modification,  an  opening 
136a  is  formed  in  a  dial  plate  136  so  as  to  cor- 
respond  to  a  4-digit  numeral  display  element  137 
of  a  liquid  crystal  data  display  panel  17  of  a  digital 

40  display  section  5.  Even  if  a  case  1  is  moved  to  a 
closing  position,  the  4-digit  display  element  137 
can  be  seen  through  the  opening  136a  of  the  dial 
plate  136.  As  shown  in  Fig.  33,  even  while  the  case 
1  is  set  at  the  closing  position,  a  date  on  the  digital 

45  display  section  5  can  be  seen.  In  this  case,  the 
vertical  and  lateral  positions  of  the  numeral  display 
element  137  seen  from  the  analog  display  section 
4  while  the  case  1  is  set  at  the  closing  position  are 
reversed  with  respect  to  those  of  the  numeral  dis- 

50  play  element  137  seen  on  the  digital  display  sec- 
tion  5  while  the  case  1  is  set  at  an  opening 
position.  For  this  reason,  a  photosensor  138  on  a 
plate  2  detects  whether  the  case  1  is  moved  to  the 
closing  position  so  as  to  automatically  change  the 

55  vertical  and  lateral  positions  of  each  digit  displayed 
on  the  numeral  display  element  137. 

An  eleventh  embodiment  of  the  present  inven- 
tion  will  be  described  below  with  reference  to  Figs. 

11 
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35  to  43.  The  same  reference  numerals  in  the 
eleventh  embodiment  denote  the  same  parts  as  in 
the  first  embodiment,  and  a  description  thereof  will 
be  omitted. 

In  this  embodiment,  analog  and  digital  display 
sections  4  and  5  are  respectively  arranged  on  the 
upper  and  lower  surfaces  of  a  case  1,  and  an 
electronic  circuit  is  arranged  in  the  case  1  .  The 
case  1  is  fixed  to  the  3-  or  9-o'clock  side  of  a  plate 
2  so  as  to  be  freely  opened  and  closed.  A  sheet 
switch  6  is  mounted  on  the  upper  surface  of  the 
plate  2.  Similar  to  the  above-described  embodi- 
ments,  the  sheet  switch  6  of  the  plate  2  and  the 
electronic  circuit  are  electrically  connected  to  each 
other  through  a  flexible  wiring  board  7  which  ex- 
tends  at  a  coupling  portion  between  the  plate  2  and 
the  case  1.  Therefore,  a  structure  for  electrically 
connecting  the  sheet  switch  6  of  the  plate  2  to  the 
electronic  circuit  of  the  case  1  can  be  simplified. 

In  this  electronic  timepiece,  the  case  1  is  at- 
tached  to  the  9-o'clock  side  of  the  plate  2  through 
a  pin  140  so  as  to  be  freely  opened  and  closed. 
The  case  1  can  be  locked  to  a  closing  position  by 
using  a  lock  mechanism  (not  shown). 

When  the  case  1  is  set  at  the  closing  position, 
only  the  analog  display  section  4  is  exposed,  as 
shown  in  Figs.  37  and  38.  When  the  case  1  is  set 
at  an  opening  position,  the  digital  display  section  5 
and  the  sheet  switch  6  are  exposed,  as  shown  in 
Figs.  35  and  36. 

Figs.  39  and  40  respectively  show  the  upper 
and  lower  surfaces  of  an  upper  housing  141 
housed  in  the  case  1. 

An  analog  movement  housing  opening  142  is 
formed  in  a  central  portion  of  the  upper  housing 
141.  An  analog  movement  comprising  a  step  motor 
143  and  a  wheel  train  mechanism  144  is  housed  in 
the  analog  movement  housing  opening  142.  A 
quartz  oscillator  housing  opening  145  and  a  battery 
housing  opening  146  are  formed  in  the  lower  sur- 
face  of  the  upper  housing  141  at  the  12-o'clock 
side.  A  negative  battery  electrode  plate  147  is 
mounted  in  the  battery  housing  opening  146. 

A  flexible  wiring  board  connecting  recess  148 
is  formed  in  the  lower  surface  of  the  upper  housing 
141  at  the  9-o'clock  side  (right  side  in  Fig.  40),  as 
shown  in  Fig.  43.  A  linear  rubber  member  housing 
recess  149  is  formed  in  the  flexible  wiring  board 
connecting  recess  148.  A  rubber  member  150  is 
housed  in  the  rubber  member  housing  recess  149 
so  as  to  partially  protrude  therefrom.  In  the  flexible 
wiring  board  connecting  recess  148,  screw  holes 
152  respectively  formed  at  supports  151  embed- 
ded  in  the  upper  housing  141  are  exposed  at  both 
the  sides  of  the  rubber  member  housing  recess 
149.  Positioning  bosses  153  are  respectively 
formed  near  the  screw  holes  152  in  the  flexible 
wiring  board  connecting  recess  148.  Positioning 

holes  154  which  are  formed  in  one  end  portion  of 
the  flexible  wiring  board  7  forcibly  fit  in  these 
positioning  bosses  153.  One  end  portion  of  the 
flexible  wiring  board  7  is  fixed  in  the  flexible  wiring 

5  board  connecting  recess  148  while  being  in  contact 
with  the  protrusion  surface  of  the  rubber  member 
150.  A  plurality  of  connecting  elements  155  are 
mounted  on  the  upper  surface  of  the  flexible  wiring 
board  7  at  a  portion  corresponding  to  the  rubber 

w  member  150  in  Fig.  43.  Two  screw  insertion  holes 
156  are  formed  in  the  flexible  wiring  board  7  at 
positions  corresponding  to  the  screw  holes  152  of 
the  recess  148,  respectively.  An  insulating  sheet 
157  is  bonded  to  the  flexible  wiring  board  7  except 

75  for  one  end  portion  described  above. 
Fig.  41  shows  a  state  wherein  a  circuit  board 

18  is  mounted  in  the  upper  housing  141. 
The  circuit  board  18  is  arranged  on  the  lower 

surface  of  the  upper  housing  141-  in  such  a  manner 
20  that  positioning  holes  158  (partially  shown  in  Fig. 

43)  formed  at  four  predetermined  positions  of  the 
circuit  board  18  respectively  forcibly  fit  over  posi- 
tioning  bosses  159  formed  at  two  predetermined 
positions  on  the  lower  surface  of  the  upper  housing 

25  141  and  the  above-described  positioning  bosses 
153  of  the  flexible  wiring  board  7.  In  this  state,  a 
quartz  oscillator  160  mounted  on  the  upper  surface 
(lower  surface  in  Fig.  41)  of  the  circuit  board  18  is 
housed  in  the  quartz  oscillator  housing  opening  145 

30  of  the  upper  housing  141.  An  LSI  161  is  arranged 
at  a  predetermined  position  on  the  lower  surface 
(upper  surface  in  Fig.  41)  of  the  circuit  board  18. 
Two  groups  of  liquid  crystal  data  display  panel 
connecting  terminals  162  respectively  form  lateral 

35  arrays  at  the  12-  and  6-o'clock  sides  of  the  LSI 
161.  These  connecting  terminal  groups  162  are 
electrically  connected  to  the  LSI  161  through  leads 
(not  shown). 

Through  holes  163  are  formed  at  a  plurality  of 
40  positions  of  the  circuit  board  18  at  the  9-o'clock 

side  (right  in  Fig.  41)  of  the  LSI  161.  Through-hole 
connected  through  hole  terminals  164  are  respec- 
tively  formed  around  both  the  ends  of  each  of 
these  through  holes  163.  The  through  hole  termi- 

45  nals  164  on  the  lower  surface  (upper  surface  in  Fig. 
41)  of  the  circuit  board  18  are  electrically  con- 
nected  to  the  LSI  161  through  leads  165.  The 
through  hole  terminals  164  on  the  upper  surface 
(lower  surface  in  Fig.  41)  of  the  circuit  board  18  are 

so  electrically  connected  to  flexible  wiring  board  con- 
necting  terminals  167  of  the  circuit  board  18 
through  leads  166,  respectively. 

Screw  insertion  holes  168  (see  Fig.  43)  are 
formed  in  the  circuit  board  18  at  positions  cor- 

55  responding  to  the  two  screw  holes  152  in  the 
flexible  wiring  board  connecting  recess  148  of  the 
upper  housing  141.  A  metal  reinforcing  plate  170  is 
arranged  at  a  predetermined  position  on  the  lower 
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surface  (upper  surface  in  Figs.  41  and  43)  of  the 
circuit  board  18.  Two  positioning  holes  171  are 
formed  in  the  reinforcing  plate  170  at  positions 
'espectively  corresponding  to  the  two  positioning 
bosses  in  the  flexible  wiring  board  connecting  re- 
cess  148  of  the  upper  housing  141.  In  addition, 
screw  insertion  holes  173  are  formed  in  the  re- 
inforcing  plate  170  at  positions  respectively  cor- 
responding  to  the  two  screw  holes  152  in  the 
recess  148.  The  reinforcing  plate  70  is  fixed  to  the 
upper  housing  141  in  such  a  manner  that  the  two 
positioning  holes  171  forcibly  fit  over  the  two  posi- 
tioning  bosses  in  the  recess  148  of  the  upper 
housing  141,  and  screws  174  are  then  threadably 
engaged  with  the  screw  holes  152  in  the  recess 
148  of  the  upper  housing  141  through  the  screw 
insertion  holes  173,  168  and  156  of  the  reinforcing 
plate  170,  the  circuit  board  18,  and  the  flexible 
wiring  board  7,  respectively.  In  this  state,  the  con- 
necting  terminals  155  of  the  flexible  wiring  board  7 
are  urged  by  the  connecting  terminals  167  of  the 
circuit  board  18  due  to  the  repulsive  force  of  the 
properly  compressed  rubber  member  150,  so  that 
the  terminals  155  and  167  are  electrically  con- 
nected. 

Fig.  42  shows  a  state  wherein  a  lower  housing 
175  is  attached  to  the  upper  housing  141. 

The  lower  housing  175  is  urged  against  the 
circuit  board  18  by  a  support  plate  178  which  is 
fixed  to  the  upper  housing  141  with  hook  mecha- 
nisms  176  and  screws  177.  The  lower  housing  175 
is  arranged  on  the  lower  surface  (upper  surface  in 
Fig.  42)  of  the  circuit  board  18  such  that  position- 
ing  holes  179  (some  of  them  are  not  shown) 
formed  at  four  predetermined  positions  of  the  lower 
housing  175  receive  the  positioning  bosses  153 
and  159  of  the  upper  housing  141  in  the  same 
manner  as  that  of  the  circuit  board  18.  The  support 
plate  178  is  fixed  to  the  upper  housing  141  with  the 
hook  mechanisms  176  and  the  screws  177  while 
positioning  holes  180  formed  at  two  predetermined 
positions  of  the  support  plate  178  receive  the  posi- 
tioning  bosses  153  and  159  of  the  upper  housing 
141.  A  battery  23  is  housed  in  the  battery  housing 
opening  146  of  the  upper  housing  141  while  the 
battery  23  is  urged  by  a  battery  press  plate  181. 
The  battery  23  is  electrically  connected  to  the 
circuit  board  1  8  through  the  above-described  nega- 
tive  battery  electrode  plate  147  (see  Fig.  41)  and  a 
positive  battery  electrode  plate  182  integrally 
formed  with  the  support  plate  178. 

Two  groups  of  connecting  terminals  (not 
shown)  are  mounted  at  the  1  2-  and  6-o'clock  sides 
of  the  upper  surface  (lower  surface  in  Fig.  42)  of 
the  liquid  crystal  data  display  panel  17  housed  in 
the  lower  housing  175  so  as  to  oppose  the  two 
groups  of  liquid  crystal  data  display  panel  connect- 
ing  terminals  162  of  the  circuit  board  18.  The  two 

groups  of  connecting  terminals  (not  shown)  of  the 
display  panel  17  and  the  two  groups  of  connecting 
terminals  of  the  circuit  board  18  are  electrically 
connected  to  each  other  through  a  rectangular 

5  parallel-piped  interconnector  (not  shown). 
As  has  been  described  above,  in  this  electronic 

wristwatch,  the  case  1  is  attached  to  the  9-o'clock 
side  of  the  plate  2  through  the  hinge  pin  140  so  as 
to  be  freely  opened  and  closed,  and  the  flexible 

w  wiring  board  7  extends  at  the  coupling  portion 
between  the  case  1  and  the  plate  2.  With  this 
arrangement,  since  the  flexible  wiring  board  con- 
necting  terminals  167  are  mounted  at  the  9-o'clock 
side  of  the  circuit  board  18,  the  wiring  patterns  164, 

15  165,  and  166  for  connecting  these  connecting  ter- 
minals  167  to  the  LSI  161  can  be  formed  without 
interference  with  the  liquid  crystal  data  display 
panel  connecting  terminals  162  and  electronic  parts 
such  as  the  battery  23  and  the  quartz  oscillator 

20  160.  As  a  result,  the  circuit  board  18  can  be 
reduced  in  size,  and  wiring  patterns  can  be  easily 
formed. 

In  the  above-described  embodiment,  the  case 
1  is  attached  to  the  9-o'clock  side  of  the  plate  2  so 

25  as  to  be  freely  opened  and  closed.  However,  the 
present  invention  is  not  limited  to  this.  For  exam- 
ple,  the  case  1  can  be  attached  to  the  3-o'clock 
side  of  the  plate  2. 

30 
Claims 

1.  An  electronic  timepiece  with  an  analog  time 
display  unit  and  an  electrooptic  data  display  unit, 

35  including: 
a  switch  input  section  (6)  for  data  input; 
an  analog  time  display  unit  (4)  for  displaying  time 
with  hands  (13); 
an  electrooptic  data  display  unit  (17)  for  displaying 

40  data;  and 
an  electronic  circuit  (28)  for  driving  said  analog 
time  display  unit  (4),  said  electronic  circuit  being 
electrically  connected  to  said  switch  input  section 
(6)  so  as  to  cause  said  electrooptic  data  display 

45  unit  (17)  to  display  data  input  from  said  switch 
input  section  (6),  characterized  in  that 
said  switch  input  section  (6)  is  mounted  on  an 
upper  surface  of  a  plate  member  (2), 
a  case  member  (1)  is  attached  to  one  end  of  said 

50  plate  member  (2)  so  as  to  be  freely  opened  and 
closed, 
said  analog  time  display  unit  (4)  and  said  elec- 

.trooptic  data  display  unit  (17)  are  respectively 
housed  in  said  case  member  (1)  at  upper  and 

55  lower  surfaces  thereof,  and 
said  electronic  circuit  (28)  is  housed  in  said  case 
member  (1). 

2.  A  timepiece  according  to  claim  1,  character- 
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ized  in  that  said  case  member  (1)  comprises  a 
coupling  portion  (27)  through  which  said  case 
member  is  coupled  to  a  12-o'clock  side  end  of  said 
plate  member  (2)  so  as  to  be  freely  opened  and 
closed,  said  case  member  (1)  being  freely  opened 
and  closed  at  the  12-o'clock  side. 

3.  A  timepiece  according  to  claim  1,  character- 
ized  in  that  said  case  member  (1)  comprises  a 
coupling  portion  through  which  said  case  member 
is  coupled  to  a  3-o'clock  side  end  of  said  plate 
member  (2)  so  as  to  be  freely  opened  and  closed, 
said  case  member  (1)  being  freely  opened  and 
closed  at  the  3-o'clock  side. 

4.  A  timepiece  according  to  claim  1  ,  character- 
ized  in  that  said  analog  time  display  unit  (4)  com- 
prises  an  analog  movement  (14)  for  driving  said 
hands  (13),  said  analog  movement  (14)  and  said 
electrooptic  data  display  unit  (17)  being  arranged  in 
said  case  member  (1)  so  as  to  be  vertically 
stacked  on  each  other,  and  a  battery  (23)  for  driv- 
ing  said  analog  time  display  unit  (4)  and  said 
electrooptic  data  display  unit  (17),  and  said  elec- 
tronic  circuit  (28)  being  arranged  abreast  of  said 
analog  movement  (14)  and  said  electrooptic  data 
display  unit  (17)  so  as  not  to  be  stacked  thereon. 

5.  A  timepiece  according  to  claim  1  ,  character- 
ized  in  that  said  switch  input  section  (6)  comprises 
a  sheet  switch  (41). 

6.  A  timepiece  according  to  claim  5,  character- 
ized  in  that 
said  case  member  (1)  comprises  an  upper  half 
case  (55)  and  a  lower  half  case  (56),  and 
one  end  of  said  sheet  switch  (41  )  extends  between 
said  upper  half  case  (55)  and  said  lower  half  case 
(56)  and  is  inserted  in  said  case  member  (1)  so  as 
to  be  connected  to  said  electronic  circuit  (28),  while 
a  frame-like  seal  portion  (51)  is  integrally  formed 
with  said  sheet  switch  (41),  said  frame-like  seal 
portion  having  substantially  the  same  shape  as  that 
of  a  coupling  portion  of  said  upper  half  case  (55) 
and  said  lower  half  case  (56)  and  being  clamped 
therebetween. 

7.  A  timepiece  according  to  claim  1  ,  character- 
ized  in  that  said  analog  time  display  unit  (4)  com- 
prises  a  dial  plate  (131,  136)  located  below  aid 
hands  (13),  an  opening  (131a,  136a)  for  exposing  a 
display  of  said  electrooptic  data  display  unit  (17) 
being  formed  in  said  dial  plate. 

8.  A  timepiece  according  to  claim  1  ,  character- 
ized  in  that 
said  case  member  (1)  comprises  upper  and  lower 
half  cases  (71),  and 
a  display  window  (19)  for  exposing  said  electroop- 
tic  data  display  unit  (17)  is  mounted  on  said  lower 
half  case  (71  ).  and  a  piezoelectric  element  (72)  for 
vibrating  said  lower  half  case  to  produce  an  alarm 
sound  is  attached  thereto. 

9.  A  timepiece  according  to  claim  8,  character- 

ized  in  that  said  lower  half  case  (71)  comprises  a 
notch  (74)  for  emitting  the  alarm  sound  outside. 

10.  A  timepiece  according  to  claim  1.  char- 
acterized  in  that 

5  a  plurality  of  projections  (92)  are  mounted  on  a 
surface  of  said  case  member  (1)  which  opposes 
said  plate  member  when  said  case  member  is  set 
at  a  closing  position,  said  projections  simultaneous- 
ly  depressing  a  plurality  of  specific  keys  of  said 

w  switch  input  section  (91)  of  said  plate  member 
when  said  case  member  (1)  is  set  at  the  closing 
position,  and 
said  electronic  circuit  comprises  detecting  means 
(95)  for  detecting  depression  of  said  plurality  of 

15  specific  keys  and  detecting  that  said  case  member 
is  set  at  the  closing  position,  and  display  control 
means  (94)  for  causing  said  electrooptic  data  dis- 
play  unit  (17)  to  stop  display  of  data  when  sa  d 
detecting  means  detects  that  said  case  member  is 

20  set  at  the  closing  position. 
11.  A  timepiece  according  to  claim  1,  char- 

acterized  in  that  said  case  member  (1)  comprises 
an  upper  half  case  (81)  for  housing  said  analog 
time  display  unit  (4),  and  a  lower  half  case  (82)  for 

25  housing  said  electrooptic  data  display  unit  (17), 
said  upper  half  case  (81)  and  said  lower  half  case 
(82)  being  detachably  coupled  to  each  other. 

12.  A  timepiece  according  to  claim  11,  char- 
acterized  in  that  said  upper  half  case  (81  )  and  said 

30  lower  half  case  (82)  are  coupled  to  each  other  so 
as  to  be  freely  opened  and  closed. 

13.  A  timepiece  according  to  claim  1,  char- 
acterized  in  that  a  movable  member  (6  )  is  moun- 
ted  in  said  case  member  (1)  so  as  to  freely  pro- 

35  trude  and  retract,  and  an  engaging  portion  (66)  is 
formed  in  said  plate  member  (2),  said  engaging 
portion  being  engaged  with  an  end  of  said  movable 
member  (61)  when  said  case  member  (1)  is  set  at 
the  closing  position. 

40  14.  A  timepiece  according  to  claim  13,  char- 
acterized  in  that  a  switch  (69,  70)  which  is  turned 
on  and  off  upon  protrusion  and  retraction  of  said 
movable  member  (61)  so  as  to  detect 
opening/closing  of  said  case  member  (1)  with  re- 

45  spect  to  said  plate  member  is  arranged  in  said 
case  member  (1). 

15.  A  timepiece  according  to  claim  13,  char- 
acterized  in  that  a  switch  (69,  70)  which  is  turned 
on  and  off  upon  protrusion  and  retraction  of  said 

so  movable  member  (61)  so  as  to  detect 
opening/closing  of  said  case  member  (1)  with  re- 
spect  to  said  plate  member  is  arranged  in  said 
case  member  (1),  and  said  electronic  circuit  com- 
prises  display  control  means  for  causing  said  elec- 

55  trooptic  data  display  unit  (17)  to  stop  display  of 
data  when  said  switch  (69,  70)  detects  that  said 
case  member  (1)  is  set  at  the  closing  position. 

16.  A  timepiece  according  to  claim  1,  char- 
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acterized  in  that  said  switch  input  section  (6)  is 
attached  to  said  plate  member  (2)  so  as  to  be 
freely  opened  and  closed,  and  a  part  housing  por- 
tion  (32)  is  mounted  in  said  plate  member  (2) 
below  said  switch  input  section  (6). 

17.  A  timepiece  according  to  claim  1,  char- 
acterized  in  that  said  switch  input  section  (6)  is 
mounted  to  said  plate  member  (2)  so  as  to  be 
freely  opened  and  closed,  a  card  housing  portion 
(32)  for  housing  an  IC  card  (30)  including  an  in- 
tegrated  circuit  chip  is  mounted  in  said  plate  mem- 
ber  (2)  so  as  to  be  located  below  said  switch  input 
section  (6),  and  a  connecting  terminal  (32a)  to  be 
connected  to  an  external  connecting  terminal  (30a) 
of  the  IC  card  is  mounted  on  said  card  housing 
portion  (32). 

18.  A  timepiece  according  to  claim  1,  char- 
acterized  in  that  said  plate  member  (2)  comprises  a 
band  attaching  portion  (24,  25)  for  attaching  a 
watch  band  (8). 

19.  An  electronic  timepiece  with  an  analog  dis- 
play  unit  and  an  electrooptic  data  display  unit, 
including: 
a  keyboard  (6)  constituted  by  a  large  number  of 
keys  for  data  input; 
an  analog  time  display  unit  (4)  for  displaying  time 
with  hands  (13);  and 
an  electrooptic  data  display  unit  (17)  for  displaying 
data  input  from  said  keyboard  (6),  characterized  in 
that 
said  keyboard  (6)  is  mounted  on  an  upper  surface 
of  a  key  input  unit  (2)  having  both  ends  to  which 
bands  (8)  are  attached, 
a  case  member  (1)  is  attached  to  one  end  of  said 
key  input  unit  (2)  so  as  to  be  freely  opened  and 
closed,  and 
said  analog  time  display  unit  (4)  and  said  elec- 
trooptic  data  display  unit  (17)  are  respectively 
housed  in  said  case  member  (1)  at  upper  and 
lower  surfaces  thereof. 

20.  A  timepiece  according  to  claim  19,  char- 
acterized  in  that  an  electronic  circuit  (28)  is  housed 
in  said  case  member  (1),  said  electronic  circuit 
being  adapted  to  drive  said  analog  time  display 
unit  (4)  and  being  electrically  connected  to  said 
keyboard  (6)  of  said  key  input  unit  (2)  so  as  to 
cause  said  electrooptic  data  display  unit  (17)  to 
display  data  input  from  said  keyboard  (6). 

21.  A  timepiece  according  to  claim  19,  char- 
acterized  in  that  said  case  member  (1  )  comprises  a 
coupling  portion  (27)  through  which  said  case 
member  is  coupled  to  a  12-o'clock  side  end  of  said 
plate  member  (2)  so  as  to  be  freely  opened  and 
closed,  said  case  member  (1)  being  freely  opened 
and  closed  at  the  12-o'clock  side. 

22.  A  timepiece  according  to  claim  19,  char- 
acterized  in  that  said  case  member  (1  )  comprises  a 
coupling  portion  through  which  said  case  member 

is  coupled  to  a  3-o'clock  side  end  of  said  plate 
member  (2)  so  as  to  be  freely  opened  and  closed, 
said  case  member  (1)  being  freely  opened  and 
closed  at  the  3-o'clock  side. 

5  23.  A  timepiece  according  to  claim  19,  char- 
acterized  in  that  said  analog  time  display  unit  (4) 
comprises  an  analog  movement  (14)  for  driving 
said  hands  (13),  said  analog  movement  (14)  and 
said  electrooptic  data  display  unit  (17)  being  ar- 

10  ranged  in  said  case  member  (1)  so  as  to  be 
vertically  stacked  on  each  other,  and  a  battery  (23) 
for  driving  said  analog  time  display  unit  (4)  and 
said  electrooptic  data  display  unit  (17)  being  ar- 
ranged  abreast  of  said  analog  movement  (14)  and 

;5  said  electrooptic  data  display  unit  (17)  so  as  not  to 
be  stacked  thereon. 

24.  A  timepiece  according  to  claim  19,  char- 
acterized  in  that  said  keyboard  (6)  of  said  key  input 
unit  (2)  comprises  a  sheet  switch  (41). 

20  25.  A  timepiece  according  to  claim  19,  char- 
acterized  in  that 
said  case  member  (1)  comprises  an  upper  half 
case  (55)  and  a  lower  half  case  (56), 
an  electronic  circuit  (28)  is  housed  in  said  case 

25  member  (1),  said  electronic  circuit  being  adapted 
to  drive  said  analog  time  display  unit  (4)  and  being 
electrically  connected  to  said  keyboard  (6)  of  said 
key  input  unit  (2)  so  as  to  cause  said  electrooptic 
data  display  unit  (17)  to  display  data  input  from 

30  said  keyboard  (6), 
said  keyboard  (6)  of  said  key  input  unit  is  con- 
stituted  by  a  sheet  switch  (41),  and 
one  end  of  said  sheet  switch  (41)  extends  between 
said  upper  half  case  (55)  and  said  lower  half  case 

35  (56)  and  is  inserted  in  said  case  member  (1)  so  as 
to  be  connected  to  said  electronic  circuit  (28),  while 
a  frame-like  seal  portion  (51)  is  integrally  formed 
with  said  sheet  switch  (41),  said  frame-like  seal 
portion  having  substantially  the  same  shape  as  that 

40  of  a  coupling  portion  of  said  upper  half  case  (55) 
and  said  lower  half  case  (56)  and  being  clamped 
therebetween. 

26.  A  timepiece  according  to  claim  19,  char- 
acterized  in  that  said  analog  time  display  unit  (4) 

45  comprises  a  dial  plate  (131,  136)  located  below 
said  hands  (13),  an  opening  (131a,  136a)  for  expos- 
ing  a  display  of  said  electrooptic  data  display  unit 
(17)  being  formed  in  said  dial  plate  (131,  136). 

27.  A  timepiece  according  to  claim  19,  char- 
so  acterized  in  that 

said  case  member  (1)  comprises  upper  and  lower 
half  cases  (71  ),  and 
a  display  window  (19)  for  exposing  said  electroop- 
tic  data  display  unit  (17)  is  formed  on  said  lower 

55  half  case  (71),  and  a  piezoelectric  element  (72)  for 
vibrating  said  lower  half  case  to  produce  an  alarm 
sound  is  attached  thereto. 

28.  A  timepiece  according  to  claim  27,  char- 
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acterized  in  that  said  lower  half  case  (71)  com- 
prises  a  notch  (74)  for  emitting  the  alarm  sound 
outside. 

29.  A  timepiece  according  to  claim  19,  char- 
acterized  in  that  said  case  member  (1)  comprises  5 
an  upper  half  case  (81)  for  housing  said  analog  - 
time  display  unit  (4),  and  a  lower  half  case  (82)  for 
housing  said  electrooptic  data  display  unit  (17), 
said  upper  half  case  (81)  and  said  lower  half  case 
(82)  being  detachably  coupled  to  each  other.  io 

30.  A  timepiece  according  to  claim  29,  char- 
acterized  in  that  said  upper  half  case  (81)  and  said 
lower  half  case  (82)  are  coupled  to  each  other  so 
as  to  be  freely  opened  and  closed. 

31.  A  timepiece  according  to  claim  19,  char-  75 
acterized  in  that  a  movable  member  (61)  is  moun- 
ted  in  said  case  member  (1)  so  as  to  freely  pro- 
trude  and  retract,  and  an  engaging  portion  (66)  is 
mounted  in  said  plate  member  (2),  said  engaging 
portion  being  engaged  with  an  end  of  said  movable  20 
member  (61)  when  said  case  member  (1)  is  set  at 
the  closing  position. 

32.  A  timepiece  according  to  claim  31,  char- 
acterized  in  that  a  switch  (69,  70)  which  is  turned 
on  and  off  upon  protrusion  and  retreat  of  said  25 
movable  member  (61)  so  as  to  detect 
opening.closing  of  said  case  member  (1)  is  moun- 
ted  in  said  case  member  (1). 

33.  A  timepiece  according  to  claim  19,  char- 
acterized  in  that  said  keyboard  (6)  is  attached  to  30 
said  plate  member  (2)  so  as  to  be  freely  opened 
and  closed,  and  a  part  housing  portion  (32)  is 
mounted  in  said  plate  member  (2)  below  said  key- 
board  (6). 

34.  A  timepiece  according  to  claim  19,  char-  35 
acterized  in  that  said  keyboard  (6)  is  attached  to 
said  plate  member  (2)  so  as  to  be  freely  opened 
and  closed,  a  card  housing  portion  (32)  for  housing 
an  IC  card  (30)  including  an  integrated  circuit  chip 
is  mounted  in  said  plate  member  (2)  so  as  to  be  40 
located  below  said  keyboard  (6),  and  a  connecting 
terminal  (32a)  to  be  connected  to  an  external  con- 
necting  terminal  (30a)  of  the  IC  card  is  mounted  on 
said  card  housing  portion  (32). 
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