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@  Analog  timepiece. 

(g)  An  analog  timepiece  comprising  a  dial  plate  (7)  over  which 
timepiece  hands  (12,13)  are  movable  to  indicate  the  time;  drive 
means  (1)  for  moving  the  timepiece  hands  (12,13)  over  the  dial 
plate  (7);  and  a  movable  member  (3)  visible  through  a  portion 
(7a)  of  the  dial  plate  (7),  the  movable  member  (3)  being  in 
operation  moved  by  the  drive  means  (1),  characterised  in  that 
there  is  a  magnetic  coupling  between  the  drive  means  (1)  and 
the  movable  member  (3),  or  parts  (1a)  thereof,  so  that,  when  the 
drive  means  (1)  is  operated,  the  movable  member  (3)  moves  so 
as  to  provide  an  indication  of  the  movement  of  the  timepiece 
hands  (12,13). 
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Description 

ANALOG  TIMEPIECE 

different  coloured  portions  which  are  in  operation 
alternately  visible  through  the  said  portion  of  the  dial 
plate  as  a  result  of  the  movement  of  the  movable 
member.  In  this  case,  the  movable  member  may  be  a 
spherical  member  which  in  operation  is  rotated 
between  positions  in  which  different  coloured  por- 
tions  are  visible  through  the  said  portion  of  the  dial 
plate. 

The  invention  is  illustrated,  merely  by  way  of 
example,  in  the  accompanying  drawings,  in  which; 

Figure  1  is  a  top  plan  view  showing  an  analog 
type  electronic  watch  according  to  a  first 
embodiment  of  the  present  invention  ; 

Figure  2  is  a  vertical  section  taken  along  line 
A-A  of  Figure  1  ; 

Figure  3  is  a  vertical  section  taken  along  line 
B-B  of  Figure  1  ; 

Figures  4(a),  4(b)  and  4(c)  are  schematic  plan 
views  showing  part  of  the  structure  of  Figures 
1-3  at  various  times; 

Figure  5  is  a  vertical  section  showing  a 
second  embodiment  of  the  present  invention  ; 

Figure  6  is  a  vertical  section  showing  a  third 
embodiment  of  the  present  invention  ; 

Figure  7  is  a  vertical  section  showing  a  fourth 
embodiment  of  the  present  invention  ; 

Figure  8  is  a  vertical  section  showing  a  fifth 
embodiment  of  the  present  invention  ; 

Figure  9  is  a  top  plan  view  showing  an  analog 
type  watch  according  to  a  sixth  embodiment  of 
the  present  invention; 

Figure  10  is  a  vertical  section  taken  along  line 
A-A  of  Figure  9; 

Figure  11  is  a  top  plan  view  showing  an 
analog  type  watch  according  to  a  seventh 
embodiment  of  the  invention  ; 

Figure  12  is  a  vertical  section  taken  along  line 
A-A  of  Figure  1  1  ; 

Figure  13  is  a  top  plan  view  showing  an 
analog  type  watch  according  to  an  eighth 
embodiment  of  the  invention  ; 

Figures  14(a)  and  14(b)  show  part  of  the 
structure  of  Figures  1  1  to  13  at  various  times; 

Figure  15  is  a  broken  away  top  plan  view 
showing  an  analog  type  watch  according  to  a 
ninth  embodiment  of  the  present  invention  ; 

Figure  16  is  a  vertical  section  taken  along  line 
A-A  of  Figure  15; 

Figure  17  is  a  vertical  section  showing  a  tenth 
embodiment  of  the  present  invention  ; 

Figure  18  is  a  vertical  section  showing  an 
eleventh  embodiment  of  the  present  invention  ; 

Figure  19  is  a  vertical  section  showing  a 
twelth  embodiment  of  the  present  invention; 

Figure  20  is  a  vertical  section  showing  a 
thirteenth  embodiment  of  the  present  invention  ; 

Figure  21  is  a  vertical  section  showing  a 
fourteenth  embodiment  of  the  present  inven- 
tion; 

Figure  22  is  a  top  plan  view  of  an  analog  type 
electronic  watch  having  two  hands  according  to 

This  invention  concerns  an  analog  timepiece  and, 
although  the  invention  is  not  so  restricted,  it  more 
particularly  concerns  an  analog  electronic  watch.  5 

An  analog  timepiece  is  known  comprising  a  dial 
plate  over  which  timepiece  hands  are  movable  to 
indicate  the  time;  drive  means  for  moving  the 
timepiece  hands  over  the  dial  plate;  and  a  movable 
member  visible  through  a  portion  of  the  dial  plate,  10 
the  movable  member  being  in  operation  moved  by 
the  drive  means. 

In  the  previously  known  analog  timepiece,  how- 
ever,  it  was  difficult  to  tell  whether  the  timepiece 
hands  were  moving,  and  therefore  whether  the  15 
timepiece  was  working,  because  of  the  slow  rota- 
tional  speed  of  the  hands,  while  the  movable 
member  was  such  that  its  movement  did  not  and 
was  not  intended  to  provide  a  satisfactory  indication 
as  to  whether  the  timepiece  hands  were  moving.  20 

According,  therefore,  to  the  present  invention, 
there  is  provided  an  analog  timepiece  comprising  a 
dial  plate  over  which  timepiece  hands  are  movable  to 
indicate  the  time;  drive  means  for  moving  the 
timepiece  hands  over  the  dial  plate;  and  a  movable  25 
member  visible  through  a  portion  of  the  dial  plate, 
the  movable  member  being  in  operation  moved  by 
the  drive  means,  characterised  in  that  there  is  a 
magnetic  coupling  between  the  drive  means  and  the 
movable  member,  or  parts  thereof,  so  that,  when  the  30 
drive  means  is  operated,  the  movable  member 
moves  so  as  to  provide  an  indication  of  the 
movement  of  the  timepiece  hands. 

Preferably,  in  operation,  the  movable  member  is 
caused  to  move  by  virtue  of  the  fact  that  a  part  35 
thereof  is  periodically  attracted  to  and  repelled  from 
the  drive  means. 

The  drive  means  may  be  a  rotor  of  a  step  motor, 
the  rotor  having  a  magnet  whose  poles  are  periodi- 
cally  changed  in  operation  so  as  to  attract  and  repel  40 
the  movable  member. 

The  movable  member  may  be  carried  by  a  spring 
so  that  in  operation  it  oscillates  at  least  during  the 
time  that  it  is  being  repelled  by  the  drive  means  or 
part  thereof.  45 

The  spring  may  be  a  spiral  spring  such  that  the 
movable  member  is  oscillated  thereby  both  while 
being  attracted  and  while  being  repelled  by  the  drive 
means  or  part  thereof. 

The  movable  member  may  be  provided  with  a  50 
picture. 

The  dial  plate  may  also  be  provided  with  a  picture 
in  the  vicinity  of  the  said  portion  of  the  dial  plate  so 
that  the  movable  member  picture  periodically  oscil- 
lates  with  respect  to  and  stops  with  respect  to  the  55 
dial  plate  picture. 

The  said  portion  of  the  dial  plate  may  be  a  window 
and  a  transparent  plate  may  be  superposed  on  the 
dial  plate  to  overlie  the  said  window,  or  the  dial  plate 
may  have  a  transparent  portion  overlying  the  60 
window,  so  as  to  prevent  contact  between  the 
movable  member  and  a  timepiece  hand. 

In  one  embodiment,  the  movable  member  has 
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surface  of  the  dial  plate  7  is  printed  with  a 
background  picture  7c  which  may  have  some 
relationship  to  the  picture  3a  displayed  on  the 
magnetic  plate  3.  For  example,  if  the  picture  3a  on 

5  the  magnetic  plate  3  is  that  of  a  butterfly,  the 
background  picture  7c  may  be  that  of  a  flower.  In 
order  to  provide  for  smooth  motion,  there  are  the 
following  clearances  :-a  clearance  t  between  the 
surfaces  of  the  magnetic  plate  3  and  the  dial  plate  7 

10  for  eliminating  any  contact  between  an  hour  hand  1  2 
and  the  magnetic  plate  3;  and  a  clearance  u  between 
the  spring  member  2  and  the  base  plate  8  for 
eliminating  any  contact  therebetween. 

The  positional  relationship  between  the  magnetic 
15  plate  3  and  a  rotor  magnet  1a  of  the  rotor  1  will  now 

be  described. 
The  magnetic  plate  3  is  so  arranged  that  the 

position  of  the  strongest  magnetic  force  of  the  S  (or 
N)  pole  of  the  magnetic  plate  3  may  be  at  the 

20  position  of  the  strongest  magnetic  force  of  the  N  or 
S  pole  of  the  magnet  1a  while  the  rotor  1  stands  still 
and  that  the  magnetic  plate  3  may  be  disposed 
within  the  range  of  the  magnetic  field  between  itself 
and  the  magnet  1a. 

25  The  anchor  base  6  is  fixed  in  the  base  plate  8  in 
the  present  embodiment  but  may  be  fixed  in  a 
receiving  member  or  the  like  with  a  similar  oper- 
ational  effect  if  the  base  plate  8  can  be  replaced  by 
the  receiving  member. 

30  The  remaining  structural  parts  are  identical  to 
those  of  the  mechanism  of  the  three-handed  analog 
type  electronic  watch  of  the  prior  art.  Such  a 
mechanism  will  now  be  briefly  described,  including 
certain  portions  which  are  not  shown.  If  drive  pulses 

35  are  fed  once  per  second  to  the  coil  (not  shown)  of 
such  a  mechanism  by  a  circuit  (not  shown), 
magnetic  poles  N  and  S  are  generated  around  the 
rotor  hole  of  a  stator  9  to  repel  and  attract  the  N  and 
S  poles  of  the  magnet  1a  of  the  rotor  1  so  that  the 

40  rotor  magnet  1a  is  rotated.  The  rotor  1  has  its 
rotations  transmitted  through  several  gear  trains  to 
rotate  a  seconds  hand  14,  a  minute  hand  13  and  an 
hour  hand  12,  which  move  over  the  dial  plate  7  so  as 
to  indicate  the  time. 

45  Figs.  4(a),  4(b)  and  4(c)  are  top  plan  views 
showing  an  essential  portion  of  the  structure  of 
Figs.  1-3  for  explaining  the  operational  relationship 
between  the  rotor  1  and  the  magnet  plate  3.  The 
present  embodiment  uses  the  mechanism  of  an 

50  analog  type  electronic  watch  of  the  prior  art  as  it  is. 
In  a  three-handed  analog  type  electronic  watch 
having  seconds,  minute  and  hour  hands,  the  rotor  1 
makes  a  rotation  of  180  degrees  once  every  second. 

As  shown  in  Fig.  4(a),  the  stator  9  establishes  S 
55  and  N  poles  alternately  for  rotating  the  rotor  1  so  that 

the  rotor  1  has  its  magnet  1a  rotated  by  the  magnetic 
poles  of  the  stator  9.  As  a  matter  of  fact,  the  rotor  1 
stops  its  rotations  slightly  after  the  magnetic  poles 
of  the  stator  9  disappear,  but  in  order  to  simplify  the 

60  explanation,  a  simultaneous  stop  will  be  assumed. 
Since  the  magnetic  plate  3  has  its  S  pole  arranged  at 
the  N-pole  side  of  the  magnet  1a  of  the  rotor  1  ,  there 
is  attraction  between  the  magnet  1a  of  the  rotor  1 
and  the  magnetic  plate  3  so  that  the  magnetic  plate  3 

65  is  attracted  by  the  rotor  1  until  it  is  stopped  at  the 

the  prior  art; 
Figure  23  is  a  top  plan  view  of  another  analog 

type  electronic  watch  according  to  the  prior  art; 
and 

Figure  24  is  a  vertical  section  taken  along  line 
A-A  of  Figure  23. 

An  analog  type  electronic  watch  according  to  the 
prior  art  will  first  be  described  with  reference  to 
Figs.  22,  23  and  24.  In  a  two-handed  (i.e.,  hour  and 
minute  hands)  watch  16  whose  hands  12,  13  are 
moved  stepwise  over  a  dial  plate  7  with  a  long  step 
time  (i.e.,  once  for  every  20  or  30  seconds),  as 
shown  in  Fig.  22,  the  motion  angle  9  of  the  minute 
hand  13  per  step  is  2  degrees  for  a  step  of  20 
seconds  and  3  degrees  for  a  step  of  30  seconds  so 
that  it  cannot  be  clearly  observed. 

In  a  character  watch  having  a  movable  part  in 
addition  to  the  hands,  as  shown  in  Figs.  23  and  24, 
the  rotational  torque  of  a  rotor  1  for  each  second  is 
transmitted  through  awheel  22  to  rotate  a  disk  wheel 
21.  As  a  result,  a  disk  20  attached  to  the  disk  wheel 
21  and  printed  with  the  picture  of  the  dial  of  a 
telephone  is  rotated  with  respect  to  a  picture  of  a 
telephone  printed  on  the  dial  plate  7  which  carries  a 
background  picture  7c  such  as  a  character  picture. 
Thus,  the  character  watch  of  the  prior  art  is  generally 
made  to  have  such  a  mechanical  structure. 

In  a  two-handed  watch  having  a  long  step  time, 
however,  the  motion  angle  0  of  the  minute  hand  13  at 
one  time  is  2  degrees  for  a  step  of  20  seconds  and  3 
degrees  for  a  step  of  30  seconds,  and  a  long  time 
therefore  elapses  before  the  next  stepping  motion  of 
the  minute  hand  13  occurs.  In  order  to  discover 
whether  or  not  the  watch  is  actually  working  it  is 
necessary  to  wait  several  minutes  so  as  to  be  sure 
that  there  is  a  change  in  the  position  of  the  minute 
hand  13.  In  the  character  watch  of  the  prior  art, 
moreover,  the  rotation  of  the  disk  20  is  monotonous 
and  therefore  does  not  provide  the  user  with  a  ready 
way  of  recognising  whether  the  watch  is  working. 

It  is  therefore  an  object  of  the  present  invention  to 
provide  an  analog  timepiece  which  prevents  the  user 
from  having  any  anxiety  as  to  whether  the  timepiece 
is  working. 

A  first  embodiment  of  the  present  invention  will 
now  be  described  in  detail  with  reference  to 
Figs.  1,  2  and  3. 

In  Figures  1-3  there  is  shown  an  analog  electronic 
watch  having  a  spring  member  2  one  end  of  which  is 
press-fitted  in  an  anchor  base  6,  which  in  turn  is 
press-fitted  in  a  base  plate  8.  On  the  other  end  of  the 
spring  member  2,  there  is  fixedly  supported  through 
an  adhesive  5  or  the  like  a  magnetically  permeable 
plate  3  which  is  planarly  divided  into  N  and  S  poles. 
The  magnetic  plate  3  has  its  surface  formed  with  a 
picture  3a  such  as  a  butterfly,  bird  or  insect. 

A  dial  plate  7  is  formed  with  a  rectangular  window 
7a  in  which  the  magnetic  plate  3  is  mounted.  The 
window  7a  has  an  end  wall  7a'  which  positions  the 
magnetic  plate  3  so  that  the  magnetic  plate  3  may 
not  be  moved  more  than  necessary  when  it  is 
attracted  by  a  rotor  1  .  The  dial  plate  7  is  formed  at  its 
back  with  a  "sweeping"  area  7b  in  which  there  is 
neither  planar  nor  sectional  engagement  with  the 
spring  member  2  even  if  the  latter  moves.  The 
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member  2  with  the  magnetic  plate  3  can  be 
assembled  more  easily  during  the  assembling  of  the 
dial  plate.  The  remaining  effects  of  the  Figure  5 
construction  as  well  as  the  operation  thereof  are 

5  absolutely  the  same  as  those  of  Fig.  1. 
In  the  embodiment  of  Fig.  6,  the  spring  member  2 

is  fixed  directly  in  the  dial  plate  7  so  that  the  anchor 
base  6  can  be  eliminated. 

In  the  embodiment  of  Fig.  7,  the  magnetic  plate  3 
10  is  arranged  in  a  recess  one  wall  of  which  is  defined 

by  a  transparent  plate  1  8  which  is  superposed  on  the 
surface  of  the  dial  plate  7.  This  embodiment  has  the 
advantage  that,  since  the  transparent  plate  18 
overlies  the  window  7a,  it  is  possible  to  prevent  the 

15  spring  member  2  from  being  bent  by  the  shocks 
caused  when  the  user  drops  his  watch,  whereby  the 
magnetic  plate  3  and  the  hour  hand  12  are  prevented 
from  contacting  with  each  other.  In  other  respects, 
however,  the  operation  of  the  Fig.  7  embodiment  is 

20  exactly  the  same  as  that  of  Fig.  1. 
In  the  embodiment  of  Fig.  8,  reference  numeral  7' 

designates  a  transparent  dial  plate  which  is  made  of 
a  transparent  material.  The  window  7a  of  the 
transparent  dial  plate  7'  is  not  a  through  hole,  as 

25  shown  in  Fig.  1  ,  but  is  a  recess  which  is  formed  in  the 
back  of  the  dial  plate  7'  to  receive  the  magnetic 
plate  3  with  effects  similar  to  those  of  Fig.  7.  The 
transparent  dial  plate  7'  may,  if  desired,  be  coloured 
so  that  only  its  portion  7d  which  overlies  the  window 

30  7a  is  transparent. 
In  the  embodiment  shown  in  Figs.  9  and  10,  the 

spring  member  2  has  a  spiral  shape  and  has  one  end 
thereof  fixed  on  an  anchor  base  6'  which  has  its  top 
flanged.  The  other  end  of  the  spring  member  2 

35  fixedly  supports  the  magnetic  plate  3  by  means  of 
adhesive  5  or  the  like.  A  transparent  plate  19  is 
formed  on  its  outer  circumference  with  a  ridge  or 
downwardly  extending  flange  19a  which  contacts 
the  dial  plate  7  so  as  to  provide  a  clearance  between 

40  the  transparent  plate  19  and  the  dial  plate  7  such  as 
to  allow  the  magnetic  plate  3  and  the  spring 
member  2  to  move  in  the  space  between  the 
transparent  plate  19  and  the  dial  plate  7  without 
contact  with  these  members.  The  magnetic  coupling 

45  between  the  magnetic  plate  3  and  the  magnet  1a  of 
the  rotor  1  is,  however,  similar  to  that  of  Fig.  1. 
Because  of  the  spiral  shape  of  the  spring  member  2, 
the  spring  member  2  can  give  the  magnetic  plate  3 
an  interesting  rocking  motion  since  the  whole  of  the 

50  spiral  shape  is  oscillated  when  the  magnetic  plate  3 
is  attracted  and  then  repelled  by  the  magnet  1a  of 
the  rotor  1  as  the  rotor  1  rotates. 

In  the  embodiments  of  the  present  invention 
shown  in  Figs.  1  1  to  1  3  the  dial  plate  7  is  formed  at  its 

55  back  with  a  cylindrical  recess  7b,  which  has  a  slightly 
larger  diameter  than  the  true  diameter  of  a  moving 
magnetic  member  24.  The  dial  plate  7  also  has  a 
recessed  window  7a  which  has  a  smaller  diameter 
than  the  true  diameter  of  the  moving  magnetic 

60  member  24.  The  latter  has  differently  coloured 
portions  24a,  24b  one  or  other  of  which  will  at  any 
moment  be  uppermost  and  thus  visible  through  the 
window  7a.  In  the  embodiments  of  Figs.  11-13,  a 
base  plate  8  is  formed,  in  a  position  corresponding 

65  to  the  cylindrical  recess  7b  of  the  dial  plate  7,  with  a 

end  wall  7a'  of  the  dial  plate  7.  As  a  result,  the 
butterfly  or  other  picture  on  the  magnetic  plate  3 
looks  as  if  it  is  standing  still  in  the  dial  plate  7.  In  this 
state,  moreover,  the  spring  member  2  is  warped 
toward  the  rotor  1. 

Fig.  4(b)  shows  the  state  after  one  second  from 
the  state  of  Fig.  4(a),  in  which  a  pole  opposite  to  that 
of  Fig.  4(a)  is  established  in  the  stator  9  so  that  the 
rotor  1  makes  a  rotation  of  180  degrees.  The 
magnetic  pole  of  the  magnet  1a  of  the  rotor  1  in  a 
position  corresponding  to  the  magnetic  plate  3  has 
changed  from  the  N  to  S  poles.  As  a  result,  the 
magnetic  plate  3  is  abruptly  brought  away  from  the 
rotor  1  by  the  magnetic  repulsion  and  the  conse- 
quent  deflection  of  the  spring  member  2,  so  that  the 
spring  member  2  and  the  magnetic  plate  3  are 
rocking  for  a  while.  Thus  the  magnetic  plate  3 
oscillates  at  this  stage  within  the  window  7a  while 
being  repelled  by  the  magnet  1a  of  the  rotor  1  .  If  the 
magnetic  plate  3  of  Fig.  4(a)  to  4(c)  is  observed 
together  with  the  background  picture  7c  of  the  dial 
plate  7  shown  in  Fig.  1,  the  butterfly  picture  3a, 
having  stood  still  in  the  state  of  Fig.  4(a),  looks  as  if  it 
moved  to  the  flower  picture  7c  in  the  state  of 
Fig.  4(b)  and  was  flying  over  the  flower.  Fig.  4(c) 
shows  the  state  after  one  period  from  the  state  of 
Fig.  4(b)  so  that  the  parts  are  restored  to  the  state  of 
Fig.  4(a).  The  magnetic  plate  3  is  attracted  by  the 
action  of  the  magnet  1a  of  the  rotor  1  and  stands  still 
at  the  end  wall  7a'  of  the  window  7a  of  the  dial  plate 
7.  If  observed  from  the  state  of  Fig.  4(b)  to  the  state 
of  Fig.  4(c),  the  butterfly,  which  looks  as  though  it 
was  flying  in  Fig.  4(b),  looks  as  if  it  is  standing  still  in 
Fig.  4(c).  Next,  the  state  is  changed  to  Fig.  4(b)  and 
further  to  Fig.  4(c)  and  Fig.  4(a),  and  these  changes 
are  repeated  every  one  minute. 

Upon  each  rotation  of  the  rotor  1  through  180 
degrees  for  each  second,  the  magnet  1a  of  the 
rotor  1  has  its  N  and  S  poles  changed  to  attract  or 
repel  the  magnetic  plate  3  corresponding  to  the  pole 
of  the  magnet  1a  so  that  it  rocks  through  the  spring 
member  2.  If  a  suitable  picture  is  provided  on  the 
magnetic  plate  3,  it  looks  as  it  were  moved  or 
stopped  by  the  rocking  motions. 

The  time  period  for  which  the  spring  member  2  is 
rocking  can  be  adjusted  according  to  the  length, 
width,  thickness  and  material  of  the  spring  member 
itself  and  the  weights  of  the  magnetic  plate  3  and  the 
dial  plate  7  having  the  background  picture  7c. 

Thus  the  rotor  1  is  magnetically  coupled  to  the 
magnetic  plate  3  so  that,  as  the  rotor  1  rotates,  the 
magnetic  plate  3  moves  so  as  to  provide  an 
indication  of  the  movement  of  the  hands  1  2,  1  3  which 
are  also  driven  by  the  rotor  1. 

Figs.  5  to  10  show  other  embodiments  of  the 
present  invention. 

In  the  embodiment  of  Fig.  5,  the  anchor  base  6 
which  is  fixed  to  one  end  of  the  spring  member  2  is 
press-fitted  in  the  dial  plate  7.  This  embodiment  has 
an  advantage  over  the  embodiment  of  Fig.  1,  in 
which  the  anchor  base  6  is  press-fitted  in  the  base 
plate  8.  Since  the  anchor  base  6  is  fixed  in  the  dial 
plate  7  in  the  present  embodiment,  the  registration 
between  the  window  7a  of  the  dial  plate  7  and  the 
magnetic  plate  3  can  be  less  offset,  and  the  spring 
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of  the  magnet  1a.  At  this  time,  the  coloured  portion 
24a  can  be  observed  through  the  window  7a  of  the 
dial  plate  7.  The  positions  of  the  magnetic  poles  N 
and  S  of  the  moving  magnetic  member  24  and  the 

5  printed  positions  of  the  coloured  portions  24a  and 
24b  are  offset  with  respect  to  the  centre  of  rotation 
of  The  moving  magnetic  member  24,  as  viewed  from 
the  window  of  7a  of  the  dial  plate  7. 

Fig.  14(b)  shows  the  state  after  a  lapse  of  1 
10  second  for  a  watch  whose  hands  are  stepped  every 

second  and  for  a  watch  of  long  time  step  whose 
hands  are  stepped  every  20  or  30  seconds. 

Magnetic  poles  opposite  to  those  of  Fig.  14(a)  are 
generated  in  the  stator  9  so  that  the  rotor  1  makes  a 

15  rotation  of  180  degrees.  In  this  state,  the  magnetic 
pole  of  the  magnet  1a  of  the  rotor  1  in  the  position 
nearest  to  the  moving  magnetic  member  24  is 
changed  from  an  N  pole  to  an  S  pole.  As  a  result,  the 
S  pole  of  the  moving  magnetic  member  24  is  repelled 

20  by  the  S  pole  of  the  magnet  1a  so  that  the  moving 
magnetic  member  24  starts  its  rotation  until  it  is 
stopped  by  the  attraction  between  its  N  pole  and  the 
S  pole  of  the  magnet  1a  of  the  rotor  1.  In  other 
words,  the  moving  magnetic  member  24  makes  a 

25  rotation  of  180  degrees.  At  this  time,  the  coloured 
portion  24b  can  be  observed  through  the  window  7a 
of  the  diafplate  7. 

Next,  after  the  lapse  of  1  second  or  after  the  lapse 
of  20  or  30  seconds,  the  state  is  restored  to  that  of 

30  Fig.  14(a).  The  operations  are  repeated  as 
Fig.  14(a)-Fig.  14(b)  -  Fig.  14(a)-Fig.  14(b). 

Since  the  rotor  1  thus  rotates  180  degrees  each 
second  or  every  20  or  30  seconds,  the  moving 
magnetic  member  24  also  rotates  180  degrees  so 

35  that  it  can  be  observed  from  the  window  7a  of  the 
dial  plate  7  that  the  coloured  portions  24a  and  24b 
alternately  change. 

Figs.  15  and  16  shows  an  embodiment  of  the 
present  invention  in  which  there  are  two  moving 

40  magnetic  members  24  and  in  which  the  dial  plate  7 
and  base  plate  8  which  house  the  moving  magnetic 
members  24  are  respectively  formed  with  two 
cylindrical  recesses  7b  and  8a.  The  moving  magnetic 
members  24  are  arranged  at  an  angular  spacing  of 

45  180  degrees  from  each  other  and  in  positions 
corresponding  to  the  still  positions  of  the  N  and  S 
poles  of  the  magnet  1a  of  the  rotor  1.  This 
embodiment  has  a  picture  7c  of  an  animal  or 
character  which  thus  appears  to  have  two  moving 

50  eyes.  The  operations  of  the  embodiment  of  Figs.  15 
and  16  is  exactly  the  same  as  that  of  Fig.  11. 

In  the  embodiment  shown  in  Figs.  17  and  18  a 
container  25  is  formed  at  its  top  with  a  window  25c 
and  accommodates  therein  a  rotatable  spherical 

55  magnetic  member  24.  The  container  25  is  mounted  in 
a  cylindrical  recess  8a  of  the  base  plate  8  and  a 
cylindrical  recess  7b  ofthe  dial  plate  7.  The  container 
25  has  its  outer~circumference  formed  with  a 
shoulder  which  engages  the  dial  plate  7  to  prevent 

60  the  container  25  from  floating  upwards.  The  moving 
magnetic  member  24  can  be  press-fitted  in  the 
container  25  by  reason  of  the  cutting  of  several  slits 
25a  in  the  top  surface  of  the  container  25.  If  the 
container  25  is  made  of  plastics,  on  the  other  hand, 

65  the  moving  magnetic  member  24  can  be  incorpor- 

cylindrical  recess  8a  which  has  a  diameter  equal  to 
that  of  the  cylindrical  recess  7b.  The  moving 
magnetic  member  24,  which  is  of  spherical  shape,  is 
rotatably  supported  within  the  cylindrical  recess  7b 
of  the  dial  plate  7  and  the  cylindrical  recess  8a  of  the 
base  plate  8.  The  spherical  moving  magnetic 
member  24  is  divided  into  N  and  S  pole  portions.  The 
differently  coloured  portions  24a  and  24b  are 
provided,  e.g.  by  printing,  on  the  moving  magnetic 
member  24  so  that  they  are  offset  from  the  division 
of  the  member  24  between  its  N  and  S  poles. 
Moreover,  the  moving  magnetic  member  24  is 
arranged  within  the  range  of  the  magnetic  force  of 
the  rotor  1. 

The  differences  in  the  operation  due  to  different 
step  times  will  now  be  described.  Fig.  11  shows  the 
dial  plate  7  in  the  case  of  a  watch  having  a  long  step 
time.  In  this  case,  the  rotor  1  moves  once  for  every 
20  or  30  seconds,  but  it  can  be  easily  determined 
whether  the  watch  is  working  from  noting  the 
changes  in  the  positions  of  the  coloured  portions 
24a,  24b  ofthe  moving  magnetic  member  24.  Fig.  13 
shows  an  embodiment  in  which  the  present  device  is 
applied  to  a  watch  having  one  step  every  second.  In 
this  case,  the  dial  plate  7  is  printed  with  a 
background  picture  7c  such  as  an  animal  or 
character,  which  has  each  of  its  eyes  arranged  in 
alignment  with  a  moving  magnetic  member  24.  Thus, 
it  is  possible  to  provide  an  attractive  character  watch 
which  has  changes  in  the  eye  colours  24a  and  24b 
every  second. 

The  remaining  structural  parts  of  the  embodi- 
ments  of  Figs.  11-13  are  identical  to  those  of  the 
mechanism  of  the  analog  type  electronic  watch  of 
the  prior  art  and  will  be  briefly  described,  including 
the  not-shown  portions.  If  drive  pulses  are  fed  once 
every  second  or  once  every  20  or  30  seconds  to  the 
coil  (not  shown)  of  the  step  motor  of  the  watch, 
magnetic  poles  N  and  S  are  generated  around  the 
rotor  hole  of  the  stator  so  that  the  magnet  1a  of  the 
rotor  1  is  rotated  by  the  repulsions  and  attractions 
caused  between  the  N  and  S  magnetic  poles  of  the 
stator  9  and  the  N  and  S  poles  of  the  magnet  1a.  The 
rotations  of  the  rotor  1  are  transmitted  through 
several  gear  trains  to  turn  a  minute  hand  13  and  an 
hour  hand  12. 

Figs.  14(a)  and  14(b)  are  sections  showing  a 
portion  of  the  timepiece  so  as  to  illustrate  the 
operational  relationship  between  the  rotor  1  and  the 
moving  magnetic  member  24.  The  embodiments  of 
Figs.  11-13  use  the  mechanism  of  an  analog  type 
electronic  watch  of  the  prior  art  as  it  is.  Therefore, 
the  rotor  1  makes  a  rotation  of  180  degrees  no 
matter  whether  the  two  hands  of  the  watch  are 
moved  during  a  long  step  time  or  one  step  time 
every  second.  In  the  relationship  to  be  described 
between  the  stator  9  and  the  rotor  1  ,  the  stator  9 
establishes  S  and  N  poles  alternately  for  rotating  the 
rotor  1  so  that  the  rotor  1  has  its  magnet  1a  rotated 
by  the  action  of  the  magnetic  poles  of  the  stator  9. 

Fig.  14(a)  shows  the  state  in  which  the  stator  9  has 
established  the  S  and  N  poles  so  that  the  magnet  1a 
of  the  rotor  1  is  stopped  by  the  magnetic  poles  of  the 
stator  9  and  so  that  the  moving  magnetic  member  24 
has  its  S  pole  attracted  to  rotate  towards  the  N  pole 
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through  a  portion  (7a)  of  the  dial  plate  (7),  the 
movable  member  (3)  being  in  operation  moved 
by  the  drive  means  (1),  characterised  in  that 
there  is  a  magnetic  coupling  between  the  drive 

5  means  (1)  and  the  movable  member  (3),  or 
parts  (1a)  thereof,  so  that,  when  the  drive 
means  (1)  is  operated,  the  movable  member  (3) 
moves  so  as  to  provide  an  indication  of  the 
movement  of  the  timepiece  hands  (12,13). 

10  2.  An  analog  timepiece  as  claimed  in  claim  1 
characterised  in  that,  in  operation,  the  movable 
member  (3)  is  caused  to  move  by  virtue  of  the 
fact  that  a  part  thereof  is  periodically  attracted 
to  and  repelled  from  the  drive  means  (  1  )  . 

15  3.  An  analog  timepiece  as  claimed  in  claim  2 
characterised  in  that  the  drive  means  (1)  is  a 
rotor  of  a  step  motor,  the  rotor  having  a  magnet 
(1a)  whose  poles  are  periodically  changed  in 
operation  so  as  to  attract  and  repel  the  movable 

20  member  (3). 
4.  An  analog  timepiece  as  claimed  in  claim  3 

characterised  in  that  the  movable  member  (3)  is 
carried  by  a  spring  (2)  so  that  in  operation  it 
oscillates  at  least  during  the  time  that  it  is  being 

25  repelled  by  the  drive  means  (1)  or  part  (1a) 
thereof. 

5.  An  analog  timepiece  as  claimed  in  claim  4 
in  which  the  spring  (2)  is  a  spiral  spring  such 
that  the  movable  member  (3)  is  oscillated 

30  thereby  both  while  being  attracted  and  while 
being  repelled  by  the  drive  means  (1)  or  part 
(1a)  thereof. 

13.  An  analog  timepiece  as  claimed  in  any 
preceding  claim  characterised  in  that  the  mov- 

35  able  member  (3)  is  provided  with  a  picture  (3a)  . 
7.  An  analog  timepiece  as  claimed  in  claim  6 

when  dependent  upon  claim  4  characterised  in 
that  the  dial  plate  (7)  is  provided  with  a  picture 
(7c)  in  the  vicinity  of  the  said  portion  (7a)  of  the 

40  dial  plate  (7)  so  that  the  movable  member 
picture  (3a)  periodically  oscillates  with  respect 
to  and  stops  with  respect  to  the  dial  plate 
picture  (7c). 

8.  An  analog  timepiece  as  claimed  in  any 
45  preceding  claim  in  which  the  said  portion  (7a)  of 

the  dial  plate  (7)  is  a  window  and  a  transparent 
plate  (18)  is  superposed  on  the  dial  plate  (7)  to 
overlie  the  said  window  (7a),  or  the  dial  plate  (7) 
has  a  transparent  portion  (7d)  overlying  the 

50  window  (7a),  so  as  to  prevent  contact  between 
the  movable  member  (3)  and  a  timepiece  hand 
(12). 

9.  An  analog  timepiece  as  claimed  in  any  of 
claims  1  to  3  characterised  in  that  the  movable 

55  member  (3)  has  differently  coloured  portions 
(24a,24b)  which  are  in  operation  alternately 
visible  through  the  said  portion  (7a)  of  the  dial 
plate  (7)  as  a  result  of  the  movement  of  the 
movable  member  (3). 

60  10.  An  analog  timepiece  as  claimed  in  claim  9 
characterised  in  that  the  movable  member  (3)  is 
a  spherical  member  which  in  operation  is 
rotated  between  positions  in  which  different 
coloured  portions  (24a,24b)  are  visible  through 

65  the  said  portion  (7a)  of  the  dial  plate  (7)  . 

ated  into  the  container  25  before  the  container  25  is 
moulded.  Since  the  moving  magnetic  member  24  is 
accommodated  in  the  container  25,  it  can  be  easily 
handled  and  can  be  prevented  from  being  lost  when 
the  dial  plate  7  is  attached  or  detached.  The 
operation  of  the  embodiment  of  Figs.  17  and  18  is 
exactly  the  same  as  that  of  Fig.  1  1  . 

Fig.  19  shows  a  further  embodiment  in  which  the 
dial  plate  7  is  made  of  a  transparent  material  and  has 
a  portion  7b'  through  which  the  magnetic  member  24 
is  visible,  so  that  the  window  7a  of  the  dial  plate  7  of 
Fig.  11  is  omitted.  This  has  the  advantage  that  the 
prints  of  the  coloured  portions  24a  and  24b  can  be 
prevented  from  being  rubbed  off  by  the  contact 
which  might  otherwise  occur  between  the  edge  of 
the  window  7a  and  the  moving  magnetic  member  24. 
The  operation  of  the  embodiment  of  Fig.  19  is  exactly 
the  same  as  that  of  Fig.  11. 

Fig.  20  shows  an  embodiment  in  which  the  window 
7a  of  the  dial  plate  7  and  the  cylindrical  recess  8a  of 
the  base  plate  8  of  Fig.  11  are  omitted  but  in  which  a 
cylindrical,  transparent  cap  26  is  fitted  in  the 
cylindrical  recess  7b  of  the  dial  plate  7.  This  ensures 
that  there  is  no  planar  offset  between  the  cylindrical 
recesses  7b  and  8a  of  the  dial  plate  7  and  the  base 
plate  8.  The  operation  of  the  embodiment  of  Fig.  20  is 
exactly  the  same  as  that  of  Fig.  11. 

Fig.  21  shows  an  embodiment  in  which  the 
cylindrical  recess  7b  of  the  dial  plate  7  is  shaped  to 
have  a  curvature  near  that  of  the  spherical  shape  of 
the  moving  magnetic  member  24.  The  diameter  q>A 
of  the  top  surface  of  the  cylindrical  recess  7b  is 
made  slightly  smaller  than  the  diameter  <pB  of  the 
moving  magnetic  member  24  so  that  the  latter  may 
slightly  protrude  from  the  top  surface  of  the 
cylindrical  recess  7b  of  the  dial  plate  7.  The  effect 
obtained  is  that  the  moving  magnetic  member  24 
can  appear  stereoscopic. 

Although  the  embodiments  described  above  have 
a  simple  construction  in  which  a  moving  magnetic 
member  is  arranged  within  the  range  of  the  magnetic 
force  of  the  magnet  of  the  rotor,  a  watch  with  two 
hands  and  having  a  long  step  time  can  be  easily 
observed  to  see  whether  or  not  it  is  actually  working 
in  view  of  factors  such  as  the  changes  in  the  two 
colours  printed  on  the  moving  magnetic  member  or 
the  motion  of  the  moving  magnetic  member  which 
looks  as  if  it  is  not  only  moved  to  the  right  and  left  in 
a  plane  but  also  is  flyng.  In  the  case  of  a  watch 
whose  hands  are  stepped  every  second,  on  the 
other  hand,  it  is  possible  to  provide  an  attractive 
character  watch  in  which  the  moving  magnetic 
member  can  make  the  appearance  of  the  watch 
change. 

Claims 

1  .  An  analog  timepiece  comprising  a  dial  plate 
(7)  over  which  timepiece  hands  (12,13)  are 
movable  to  indicate  the  time;  drive  means  (1) 
for  moving  the  timepiece  hands  (12,13)  over  the 
dial  plate  (7)  ;  and  a  movable  member  (3)  visible 
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magnetic  member  (3)  arranged  within  said 
window  (7a)  so  as  to  be  synchronously  moved 
with  the  rotation  of  said  rotor  (1)  for  acting  as  a 
movement  indicator,  and  supporting  means  (2) 
for  supporting  said  magnetic  member  (3). 

11.  An  analog  type  electronic  watch  for 
indicating  the  time  by  driving  a  gear  train  with  a 
step  motor  includng  a  rotor  (1),  a  stator  (9)  and 
a  coil  block;  said  watch  comprising;  a  dial  plate 
(7)  having  a  window  portion  (7a)  within  the 
range  of  the  magnetic  force  of  said  rotor  (1),  a 
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