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Description 

The  present  invention  generally  relates  to  a  control 
key  mechanism,  and  more  particularly  to  a  control  key 
mechanism  for  a  simulation  game  system  or  the  like 
which  is  used  to  control  the  direction  of  movement  of  a 
character  displayed  when  a  simulation  game  is  running 
on  the  system. 

A  known  control  key  device  is  used  in  a  television 
game  system  or  a  portable  electronic  game  system  to 
control  the  direction  of  movement  of  a  character  dis- 
played  when  a  game  such  as  a  simulation  game  or  a 
role  playing  game  is  running  on  the  system.  This  control 
key  device  is  made  up  of  a  printed  circuit  board,  a  key 
top  member  having  a  portion  depressed  by  an  operator, 
and  a  flexible  holding  member  for  supporting  the  key  top 
member  on  the  printed  circuit  board. 

The  key  top  member  has  four  direction  portions  on 
its  top  surface.  One  of  the  four  direction  portions  is  de- 
pressed  by  an  operator  to  indicate  the  direction  of  move- 
ment  of  a  displayed  character.  The  key  top  member  is 
formed  with  a  disk  portion  on  its  bottom  surface,  and 
with  a  downwardly  projecting  portion  at  the  center  of  the 
bottom  thereof.  Four  conductive  rubber  elements  are  ar- 
ranged  on  the  bottom  of  the  disk  portion  at  locations  cor- 
responding  to  the  four  direction  portion. 

When  one  of  the  four  direction  portions  of  the  key 
top  member  is  depressed,  the  downwardly  projecting 
portion  is  brought  into  contact  with  the  printed  circuit 
board  and  the  corresponding  conductive  rubber  ele- 
ment  on  the  disk  portion  is  brought  into  contact  with  one 
of  contact  points  of  a  circuit  on  the  printed  circuit  board, 
so  that  the  circuit  is  made  conductive  to  indicate  one  of 
the  four  directions  of  movement  of  the  displayed  char- 
acter. 

However,  in  the  known  control  key  device,  the  disk 
portion  of  the  bottom  of  the  key  top  member  is  supported 
by  the  holding  member  on  the  printed  circuit  board  such 
that  the  edge  of  the  downwardly  projecting  portion  is 
maintained  at  a  distance  from  the  printed  circuit  board 
when  the  key  top  member  is  not  depressed.  Therefore, 
each  time  the  key  top  member  is  depressed  by  an  op- 
erator,  the  downwardly  projecting  portion  hits  the  printed 
circuit  board.  An  excessively  great  impact  force  may 
sometimes  exert  on  the  printed  circuit  board. 

In  the  known  control  key  mechanism,  it  is  likely  that 
the  contact  points  of  the  printed  circuit  board  will  wear 
due  to  repeated  key  operation.  Also,  the  impact  force  by 
the  downwardly  projecting  portion  will  damage  the  print- 
ed  circuit  board,  and  the  control  key  device  may  some- 
times  malfunction.  Also,  in  the  known  control  key  device, 
it  is  likely  that  erroneous  key  operation  will  occur  since 
a  couple  of  the  conductive  rubber  elements  are  simul- 
taneously  brought  in  contact  with  the  printed  circuit 
board  when  the  key  top  member  is  depressed. 

This  type  of  control  key  device  is  described  in  GB- 
A-2  144  502.  US-A-4896003  describes  a  device  in 
which  a  ball  bearing  is  positioned  between  the  key  top 

member  and  the  printed  circuit  board. 
Accordingly,  it  is  a  general  object  of  the  present  in- 

vention  to  provide  an  improved  control  key  mechanism 
in  which  the  above  described  problems  are  eliminated. 

5  Another,  more  specific  object  of  the  present  inven- 
tion  is  to  provide  a  control  key  mechanism  which  ena- 
bles  smooth  and  exact  key  operation  for  an  operator  to 
control  the  direction  of  movement  of  a  character,  and 
reduces  the  wear  of  the  contact  points  of  the  printed  cir- 

10  cuit  board  due  to  the  repeated  key  operation. 
A  first  aspect  of  the  present  invention  provides  a 

control  key  mechanism  for  indicating  one  of  a  plurality 
of  predetermined  directions  of  movement  of  a  character 
displayed  when  a  game  is  running,  which  comprises:  a 

is  circuit  board  having  a  plurality  of  contact  points  of  a  cir- 
cuit,  each  contact  point  used  to  indicate  one  of  the  pre- 
determined  directions  of  movement  of  the  character 
when  the  circuit  is  subjected  to  electrical  conduction  at 
the  contact  point;  a  key  top  member  arranged  within  an 

20  opening  of  a  housing  of  the  circuit  board,  said  key  top 
member  having  a  plurality  of  direction  portions  each  of 
which  can  be  depressed  to  subject  the  circuit  of  the  cir- 
cuit  board  to  electrical  conduction  at  the  corresponding 
contact  point  so  that  one  of  the  predetermined  directions 

25  of  movement  of  the  character  is  indicated,  said  key  top 
member  having  a  downwardly  projecting  hemispherical 
portion  at  the  center  of  the  bottom  of  the  key  top  mem- 
ber;  and  a  flexible  member  having  a  plurality  of  flexible 
portions  arranged  on  the  circuit  board  for  supporting  the 

30  key  top  member,  each  flexible  portion  having  a  depress- 
ing  portion  on  the  bottom  surface  of  the  flexible  portion, 
the  depressing  portion  subjecting  the  circuit  to  electrical 
conduction  at  the  corresponding  contact  point  of  the  cir- 
cuit  board  when  the  corresponding  direction  portion  of 

35  the  key  top  member  is  depressed,  characterised  in  that 
said  hemispherical  portion  of  the  key  top  member  is  in 
contact  with  the  circuit  board,  peripheral  portions  of  the 
bottom  surface  of  the  key  top  member  are  supported  by 
the  flexible  portions  of  the  flexible  member  an  extremely 

40  thin  sheet  made  of  synthetic  resin  is  arranged  between 
the  peripheral  portions  of  the  bottom  surface  of  the  key 
top  member  and  the  flexible  portions  of  the  flexible 
member  so  as  to  reduce  frictional  resistance  therebe- 
tween,  the  peripheral  portions  of  the  bottom  surface  of 

45  the  key  top  member  being  supported  by  the  flexible  por- 
tions  of  the  flexible  member  via  said  thin  sheet. 

A  second  aspect  of  the  present  invention  provides 
a  control  key  mechanism  for  indicating  one  of  a  plurality 
of  predetermined  directions  of  movement  of  a  character 

so  displayed  when  a  game  is  running  which  comprises:  a 
circuit  board  having  a  plurality  of  contact  points  of  a  cir- 
cuit,  each  contact  point  used  to  indicate  one  of  the  pre- 
determined  directions  of  movement  of  the  character 
when  the  circuit  is  subjected  to  electrical  conduction  at 

55  the  contact  point;  a  key  top  member  arranged  within  an 
opening  of  a  housing  of  the  circuit  board,  said  key  top 
member  having  a  plurality  of  direction  portions  each  of 
which  can  be  depressed  to  subject  the  circuit  of  the  cir- 
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cuit  board  to  electrical  conduction  at  the  corresponding 
contact  point  so  that  one  of  the  predetermined  directions 
of  movement  of  the  character  is  indicated,  said  key  top 
member  having  a  downwardly  projecting  hemispherical 
portion  at  the  center  of  the  bottom  of  the  key  top  mem- 
ber;  and  a  flexible  member  having  a  plurality  of  flexible 
portions  arranged  on  the  circuit  board  for  supporting  the 
key  top  member,  each  flexible  portion  having  a  depress- 
ing  portion  on  the  bottom  surface  of  the  flexible  portion, 
the  depressing  portion  subjecting  the  circuit  to  electrical 
conduction  at  the  corresponding  contact  point  of  the  cir- 
cuit  board  when  the  corresponding  direction  portion  of 
the  key  top  member  is  depressed,  characterised  in  that 
said  hemispherical  portion  of  said  key  top  member  is  in 
contact  with  the  circuit  board,  said  key  top  member  is 
formed  with  a  plurality  of  downwardly  projecting  portions 
respectively  connected  to  the  flexible  portions  of  the 
flexible  member  such  that  the  hemispherical  portion  is 
in  contact  with  the  circuit  board  and  that  said  downward- 
ly  projecting  portions  are  supported  by  the  respective 
flexible  portions. 

The  control  key  mechanism  according  to  the 
present  invention  enables  smooth  key  operation  for  an 
operator  to  control  the  direction  of  movement  of  a  char- 
acter,  and  reduces  the  wear  of  the  contact  points  of  the 
printed  circuit  board  due  to  the  key  operation. 

The  above  and  other  objects,  features  and  advan- 
tages  of  the  present  invention  will  become  apparent 
from  the  following  detailed  description  when  read  in  con- 
junction  with  the  accompanying  drawings  in  which: 

FIG.1  is  a  plan  view  of  a  first  embodiment  of  a  con- 
trol  key  mechanism  according  to  the  present  inven- 
tion; 
FIG.  2  is  a  sectional  view  of  the  control  key  mecha- 
nism  taken  along  a  line  ll-ll  in  FIG.1  ; 
FIG.  3  is  a  plan  view  showing  the  inside  of  a  second 
embodiment  of  the  control  key  mechanism  accord- 
ing  to  the  present  invention;  and 
FIG.  4  is  an  enlarged  sectional  view  of  the  control 
key  mechanism  taken  along  a  line  IV-IV  in  FIG.  3. 

A  description  will  now  be  given  of  afirst  embodiment 
of  the  present  invention,  with  reference  to  FIGS.1  and  2. 

FIGS.1  and  2  show  a  control  key  mechanism  1  to 
which  the  present  invention  is  applied.  This  control  key 
mechanism  is  made  up  of  a  key  top  member  2,  a  printed 
circuit  board  3,  and  a  flexible  member  4  having  four  flex- 
ible  portions  arranged  on  the  printed  circuit  board  3.  In 
the  control  key  mechanism  1,  the  printed  circuit  board 
3  is  covered  with  an  upper  housing  1  0  and  a  lower  case 
12. 

As  shown  in  FIGS.1  and  2,  the  upper  housing  10  is 
formed  with  an  opening  1  1  ,  and  the  key  top  member  2 
is  arranged  within  the  opening  11  of  the  upper  housing 
10.  The  key  top  member  2  is  formed  with  four  direction 
key  portions,  and  these  portions  slightly  project  from  the 
upper  housing  10.  When  one  of  the  four  direction  key 

portions  of  the  key  top  member  2  is  depressed  by  an 
operator,  the  corresponding  one  of  four  predetermined 
directions  (up,  down,  right  and  left)  of  movement  of  a 
displayed  character  is  indicated. 

5  The  four  flexible  portions  of  the  flexible  member  4 
are  arranged  on  the  printed  circuit  board  3  to  support 
peripheral  portions  of  the  bottom  surface  of  the  key  top 
member  2.  A  depressing  portion  41  is  formed  on  the  bot- 
tom  surface  of  each  flexible  portion  of  the  member  4. 

10  When  one  of  the  four  direction  key  portions  of  the  key 
top  member  2  is  depressed,  the  corresponding  depress- 
ing  portion  41  is  brought  into  contact  with  one  of  four 
contact  points  (not  shown)  of  a  circuit  (not  shown)  on 
the  printed  circuit  board  3  so  that  the  circuit  is  subjected 

is  to  short  circuit  at  this  contact  point  and  made  conductive 
to  indicate  one  of  the  four  directions  of  movement  of  a 
character  displayed  when  a  simulation  game  is  running. 

An  extremely  thin  sheet  5  is  interposed  between  the 
bottom  of  the  key  top  member  2  and  the  flexible  portions 

20  of  the  flexible  member  4.  Thus,  the  key  top  member  2 
comes  in  contact  with  the  thin  sheet  5,  and  is  supported 
on  the  printed  circuit  board  3  by  the  flexible  member  4 
via  the  thin  sheet  5. 

The  thin  sheet  5  is  made  of  synthetic  resin  or  plastic 
25  material,  and  the  surface  of  this  sheet  5  can  be  formed 

with  a  small  friction  resistance.  The  thin  sheet  5  has  a 
center  opening,  and  the  shape  thereof  is  annular.  The 
key  top  member  2  has  a  downwardly  projecting  portion 
21  at  the  bottom  of  the  member  2.  The  downwardly  pro- 

30  jecting  portion  21  is  inserted  into  the  center  opening  of 
the  thin  sheet  5,  so  that  it  comes  in  contact  with  the  print- 
ed  circuit  board  3.  A  point  at  which  the  projecting  portion 
21  comes  into  contact  with  the  circuit  board  3  serves  as 
a  supporting  point  when  one  of  the  direction  key  portions 

35  of  the  key  top  member  2  is  depressed. 
The  lower  case  1  2  is  formed  with  a  supporting  por- 

tion  1  3,  and  the  printed  circuit  board  3  is  secured  to  the 
supporting  portion  1  3  of  the  lower  case  1  2. 

Each  flexible  portion  of  the  flexible  member  4  is 
40  formed  with  a  slantingly  extending  leg  portion.  These  leg 

portions  of  the  flexible  member  4  are  secured  to  non- 
conductive  portions  of  the  printed  circuit  board  3.  Thus, 
the  depressing  portion  41  on  the  bottom  of  each  flexible 
portion  4  is  maintained  by  each  leg  portion  at  a  distance 

45  from  the  printed  circuit  board  3  when  the  corresponding 
direction  portion  of  the  key  top  member  2  is  not  de- 
pressed,  as  shown  in  FIG.  2. 

In  the  first  embodiment  described  above,  the  down- 
wardly  projecting  portion  21  of  the  key  top  member  2 

so  always  comes  in  contact  with  the  printed  circuit  board 
3,  and  the  key  top  member  2  is  supported  by  the  flexible 
portions  of  the  flexible  member  4  via  the  thin  sheet  5. 
The  thin  sheet  5  is  made  of  synthetic  resin  with  a  small 
friction  resistance.  Thus,  the  operator  can  easily  de- 

55  press  one  of  the  direction  key  portions  of  the  key  top 
member  2  to  control  the  direction  of  movement  of  a  dis- 
played  character.  The  downwardly  projecting  portion 
does  not  hit  the  printed  circuit  board  as  in  the  conven- 

3 
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tional  device,  and  it  is  possible  for  the  present  invention 
to  remarkably  reduce  the  wear  of  the  contact  points  of 
the  printed  circuit  board  3. 

In  addition,  since  the  downwardly  projecting  portion 
21  serves  as  a  supporting  point  of  the  key  top  member 
2  regardless  of  whether  the  key  top  member  is  de- 
pressed  or  not,  it  is  possible  to  prevent  the  occurrence 
of  erroneous  key  operation  with  the  control  key  mecha- 
nism.  Thus,  the  control  key  mechanism  of  the  present 
invention  can  be  a  reliable  tool  for  an  operatorto  indicate 
the  right  one  out  of  the  four  directions  of  the  movement 
of  the  displayed  character  by  depressing  it  at  the  right 
time. 

Next,  a  description  will  be  given,  with  reference  to 
FIGS.  3  and  4,  of  a  second  embodiment  of  the  control 
key  mechanism  according  to  the  present  invention.  In 
FIGS.  3  and  4,  the  parts  which  are  the  same  as  the  cor- 
responding  parts  shown  in  FIGS.1  and  2  are  designated 
by  the  same  reference  numerals. 

In  a  control  key  mechanism  30  in  FIGS.  3  and  4,  the 
upper  housing  10  is  formed  with  the  opening  11  ,  and  a 
key  top  member  32  is  arranged  within  the  opening  11  of 
the  upper  housing  1  0.  The  key  top  member  32  is  formed 
with  four  direction  key  portions  (not  shown  in  FIGS.  3  and 
4)  on  the  top  of  the  member  32,  and  these  portions  are 
slightly  and  upwardly  projecting  from  the  upper  housing 
10  in  a  manner  similar  to  that  shown  in  FIG.1  .  The  key 
top  member  32  is  formed  with  four  depressing  portions 
22  on  the  bottom  surface  thereof  as  shown  in  FIG.  4,  and 
the  depressing  portions  22  are  downwardly  projecting 
from  the  bottom  peripheral  surface  of  the  key  top  mem- 
ber  32. 

The  depressing  portions  22  of  the  key  top  member 
32  are  respectively  placed  on  the  flexible  portions  of  the 
flexible  member  4,  and  the  flexible  member  4  is  ar- 
ranged  on  the  printed  circuit  board  3.  The  key  top  mem- 
ber  32  is  formed  with  a  downwardly  projecting  hemi- 
spherical  portion  21  at  the  center  of  the  bottom  surface 
of  the  key  top  member  32,  and  the  hemispherical  portion 
21  is  always  in  contact  with  the  printed  circuit  board  3. 
In  addition,  a  depressing  portion  41  is  formed  on  the  bot- 
tom  surface  of  each  flexible  portion  of  the  key  top  mem- 
ber  4.  When  one  of  the  four  direction  key  portions  of  the 
key  top  member  32  is  depressed,  the  corresponding  de- 
pressing  portion  41  is  brought  into  contact  with  one  of 
the  contact  points  of  the  printed  circuit  board  3  so  that 
the  circuit  is  subjected  to  short  circuit  at  the  contact  point 
and  made  conductive  to  indicate  the  direction  of  move- 
ment  of  a  displayed  character. 

A  connected  point  36  at  which  the  hemispherical 
portion  21  comes  into  contact  with  the  printed  circuit 
board  3  serves  as  a  supporting  point  when  one  of  the 
direction  key  portions  of  the  key  top  member  32  is  de- 
pressed. 

The  printed  circuit  board  3  is  covered  with  the  upper 
housing  1  0  and  the  lower  case  1  2,  and  the  printed  circuit 
board  3  is  secured  to  the  lower  case  12.  As  shown  in 
FIG.  4,  each  flexible  portion  of  the  flexible  member  4  is 

formed  with  a  slantingly  extending  leg  portion.  These  leg 
portions  of  the  flexible  member  4  are  secured  to  non- 
conductive  portions  of  the  printed  circuit  board  3.  Thus, 
the  depressing  portion  41  on  the  bottom  of  each  flexible 

5  portion  is  maintained  by  each  leg  portion  at  a  distance 
from  the  printed  circuit  board  3  when  the  key  top  mem- 
ber  2  is  not  depressed. 

In  the  second  embodiment  described  above,  the 
downwardly  projecting  hemispherical  portion  21  of  the 

10  key  top  member  32  always  comes  in  contact  with  the 
printed  circuit  board  3,  and  the  key  top  member  2  is  sup- 
ported  by  the  flexible  portions  of  the  flexible  member  4. 
The  downwardly  projecting  portion  does  not  hit  the  print- 
ed  circuit  board  as  in  the  conventional  device,  and  it  is 

is  possible  for  the  present  invention  to  reduce  the  wear  of 
the  contact  points  of  the  printed  circuit  board  3. 

The  hemispherical  portion  21  serves  as  a  support- 
ing  point  of  the  key  top  member  2  regardless  of  whether 
the  key  top  member  is  depressed  or  not.  When  one  of 

20  the  direction  key  portions  of  the  key  top  member  2  is 
depressed  by  an  operator,  the  hemispherical  portion  21 
serves  as  a  supporting  point  while  the  corresponding 
depressing  portion  41  is  brought  into  contact  with  the 
printed  circuit  board  3  by  the  corresponding  one  of  the 

25  portions  22  of  the  member  32.  It  is  possible  to  prevent 
the  occurrence  of  erroneous  key  operation  with  the  con- 
trol  key  mechanism.  Thus,  the  control  key  mechanism 
of  the  present  invention  can  indicate  the  right  one  out  of 
the  four  directions  of  the  movement  of  the  displayed 

30  character  by  depressing  it  at  the  right  time. 

Claims 

35  1.  A  control  key  mechanism  for  indicating  one  of  a  plu- 
rality  of  predetermined  directions  of  movement  of  a 
character  displayed  when  a  game  is  running,  which 
comprises: 

40  a  circuit  board  (3)  having  a  plurality  of  contact 
points  of  a  circuit,  each  contact  point  used  to 
indicate  one  of  the  predetermined  directions  of 
movement  of  the  character  when  the  circuit  is 
subjected  to  electrical  conduction  at  the  contact 

45  point; 
a  key  top  member  (2,  32)  arranged  within  an 
opening  of  a  housing  (10)  of  the  circuit  board, 
said  key  top  member  having  a  plurality  of  direc- 
tion  portions  each  of  which  can  be  depressed 

so  to  subject  the  circuit  of  the  circuit  board  to  elec- 
trical  conduction  at  the  corresponding  contact 
point  so  that  one  of  the  predetermined  direc- 
tions  of  movement  of  the  character  is  indicated, 
said  key  top  member  having  a  downwardly  pro- 

55  jecting  hemispherical  portion  (21  )  at  the  center 
of  the  bottom  of  the  key  top  member;  and 
a  flexible  member  (4)  having  a  plurality  of  flex- 
ible  portions  arranged  on  the  circuit  board  for 

45 

50 
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supporting  the  key  top  member,  each  flexible 
portion  having  a  depressing  portion  (41  )  on  the 
bottom  surface  of  the  flexible  portion,  the  de- 
pressing  portion  subjecting  the  circuit  to  elec- 
trical  conduction  at  the  corresponding  contact  s 
point  of  the  circuit  board  when  the  correspond- 
ing  direction  portion  of  the  key  top  member  is 
depressed, 

characterised  in  that  said  hemispherical  por-  10 
tion  (21  )  of  the  key  top  member  (2,  32)  is  in  contact 
with  the  circuit  board  (3), 

peripheral  portions  of  the  bottom  surface  of  the 
key  top  member  are  supported  by  the  flexible  15 
portions  of  the  flexible  member  (4), 
an  extremely  thin  sheet  (5)  made  of  synthetic 
resin  is  arranged  between  the  peripheral  por- 
tions  of  the  bottom  surface  of  the  key  top  mem- 
ber  (2)  and  the  flexible  portions  of  the  flexible  20 
member  (4)  so  as  to  reduce  f  rictional  resistance 
therebetween, 
the  peripheral  portions  of  the  bottom  surface  of 
the  key  top  member  being  supported  by  the 
flexible  portions  of  the  flexible  member  (4)  via  25 
said  thin  sheet  (5). 

2.  A  control  key  mechanism  for  indicating  one  of  a  plu- 
rality  of  predetermined  directions  of  movement  of  a 
character  displayed  when  a  game  is  running  which  30 
comprises: 

a  circuit  board  (3)  having  a  plurality  of  contact 
points  of  a  circuit,  each  contact  point  used  to 
indicate  one  of  the  predetermined  directions  of  35 
movement  of  the  character  when  the  circuit  is 
subjected  to  electrical  conduction  at  the  contact 
point; 
a  key  top  member  (2,  32)  arranged  within  an 
opening  of  a  housing  (10)  of  the  circuit  board,  40 
said  key  top  member  having  a  plurality  of  direc- 
tion  portions  each  of  which  can  be  depressed 
to  subject  the  circuit  of  the  circuit  board  to  elec- 
trical  conduction  at  the  corresponding  contact 
point  so  that  one  of  the  predetermined  direc-  45 
tions  of  movement  of  the  character  is  indicated, 
said  key  top  member  having  a  downwardly  pro- 
jecting  hemispherical  portion  (21  )  at  the  center 
of  the  bottom  of  the  key  top  member;  and 
a  flexible  member  (4)  having  a  plurality  of  flex-  so 
ible  portions  arranged  on  the  circuit  board  for 
supporting  the  key  top  member,  each  flexible 
portion  having  a  depressing  portion  (41  )  on  the 
bottom  surface  of  the  flexible  portion,  the  de- 
pressing  portion  subjecting  the  circuit  to  elec-  55 
trical  conduction  at  the  corresponding  contact 
point  of  the  circuit  board  when  the  correspond- 
ing  direction  portion  of  the  key  top  member  is 

depressed, 

characterised  in  that  said  hemispherical  por- 
tion  (21)  of  said  key  top  member  (2,  32)  is  in  contact 
with  the  circuit  board  (3), 

said  key  top  member  (32)  is  formed  with  a  plu- 
rality  of  downwardly  projecting  portions  (22)  re- 
spectively  connected  to  the  flexible  portions  of 
the  flexible  member  (4)  such  that  the  hemi- 
spherical  portion  (21)  is  in  contact  with  the  cir- 
cuit  board  (3)  and  that  said  downwardly  project- 
ing  portions  (22)  are  supported  by  the  respec- 
tive  flexible  portions. 

3.  A  control  key  mechanism  according  to  claim  1  or  2, 
characterised  in  that  said  key  top  member  (2,  32) 
has  four  direction  portions  each  of  which  can  be  de- 
pressed  to  indicate  one  of  four  predetermined  direc- 
tions  of  movement  of  the  character. 

4.  A  control  key  mechanism  according  to  claims  1  ,  2 
or  3,  characterised  in  that  said  flexible  member  (4) 
is  formed  with  fou  r  flexible  portions  arranged  on  the 
circuit  board  (3)  for  supporting  the  key  top  member 
(2,  32). 

5.  A  control  key  mechanism  according  to  any  one  of 
claims  1  to  4,  characterised  in  that  said  flexible  por- 
tions  of  said  flexible  member  (4)  are  formed  with 
slantingly  extending  leg  portions,  said  leg  portions 
being  secured  to  the  circuit  board  (3),  each  de- 
pressing  portion  (41  )  of  the  flexible  member  (4)  be- 
ing  maintained  by  said  leg  portions  at  a  distance 
from  the  circuit  board  (3). 

Patentanspriiche 

1.  Funktionstastenmechanismus  zur  Anzeige  einer 
von  mehreren  festgelegten  Bewegungsrichtungen 
eines  Zeichens,  das  angezeigt  wird,  wenn  ein  Spiel 
lauft,  aufweisend 

eine  gedruckte  Schaltung  (3)  mit  mehreren 
Kontaktpunkten  einer  Schaltung,  wobei  jeder 
Kontaktpunkt  verwendet  wird,  urn  eine  der  fest- 
gelegten  Bewegungsrichtungen  des  Zeichens 
anzuzeigen,  wenn  in  der  Schaltung  eine  elek- 
trische  Leitung  an  einem  Kontaktpunkt  erzeugt 
wird, 
ein  oberes  Tastenelement  (2,  32),  das  in  einer 
Offnung  eines  Gehauses  (10)  der  gedruckten 
Schaltung  angeordnet  ist,  wobei  das  obere  Ta- 
stenelement  eine  Vielzahl  von  Richtungsberei- 
chen  aufweist,  von  denen  jeder  gedruckt  wer- 
den  kann,  urn  in  der  Schaltung  der  gedruckten 
Schaltung  eine  elektrische  Leitung  an  dem  ent- 
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sprechenden  Kontaktpunkt  zu  erzeugen,  so 
da(3  eine  der  festgelegten  Bewegungsrichtun- 
gen  des  Zeichens  angezeigt  wird,  und  das  obe- 
re  Tastenelement  einen  nach  unten  vorstehen- 
den  halbkugelformigen  Bereich  (21)  im  Zen-  s 
trum  der  Unterseite  des  oberen  Tastenelemen- 
tes  aufweist,  und 
ein  flexibles  Element  (4)  mit  einer  Vielzahl  von 
flexiblen  Bereichen,  die  auf  der  gedruckten 
Schaltung  angeordnet  sind,  urn  das  obere  Ta-  10 
stenelement  zu  halten,  wobei  jeder  flexible  Be- 
reich  einen  Druckbereich  (41)  an  der  unteren 
Flache  des  flexiblen  Bereichs  aufweist  und  der 
Druckbereich  in  der  Schaltung  eine  elektrische 
Leitung  an  dem  entsprechenden  Kontaktpunkt  15 
der  gedruckten  Schaltung  bewirkt,  wenn  derje- 
weilige  Richtungsbereich  des  oberen  Tasten- 
elementes  gedruckt  wird, 

dadurch  gekennzeichnet,  20 

dal3  der  halbkugelformige  Bereich  (21)  des 
oberen  Tastenelementes  (2,  32)  sich  in  Kontakt 
mit  der  gedruckten  Schlaltung  (3)  befindet, 
entlang  des  Umfangs  angeordnete  Bereiche  25 
der  unteren  Flache  des  oberen  Tastenelemen- 
tes  durch  die  flexiblen  Bereiche  des  flexiblen 
Elementes  (4)  gehalten  werden, 
eine  auBerst  dunne  Platte  (5),  die  aus  Synthe- 
sekautschuk  hergestellt  ist,  zwischen  den  ent-  30 
lang  des  Umfangs  angeordneten  Bereichen 
der  unteren  Flache  des  oberen  Tastenelemen- 
tes  (2)  und  den  flexiblen  Bereichen  des  flexi- 
blen  Elementes  (4)  derart  angeordnet  ist,  so 
dal3  sie  den  Reibungswiderstand  zwischen  die-  35 
sen  verringert, 
wobei  die  am  Umfang  angeordneten  Bereiche 
der  unteren  Flache  des  oberen  Tastenelemen- 
tes  durch  flexible  Bereiche  des  flexiblen  Ele- 
mentes  (4)  iiber  die  dunne  Platte  (5)  gehalten  40 
werden. 

2.  Funktionstastenmechanismus  zur  Anzeige  einer 
von  mehreren  festgelegten  Bewegungsrichtungen 
eines  Zeichens,  das  angezeigt  wird,  wenn  ein  Spiel  45 
lauft,  aufweisend 

eine  gedruckte  Schaltung  (3)  mit  mehreren 
Kontaktpunkten  einer  Schaltung,  wobei  jeder 
Kontaktpunkt  verwendet  wird,  urn  eine  der  test-  so 
gelegten  Bewegungsrichtungen  des  Zeichens 
anzuzeigen,  wenn  in  der  Schaltung  eine  elek- 
trische  Leitung  an  einem  Kontaktpunkt  erzeugt 
wird, 
ein  oberes  Tastenelement  (2,  32),  das  in  einer  55 
Offnung  eines  Gehauses  (10)  der  gedruckten 
Schaltung  angeordnet  ist,  wobei  das  obere  Ta- 
stenelement  eine  Vielzahl  von  Richtungsberei- 

chen  aufweist,  von  denen  jeder  gedruckt  wer- 
den  kann,  urn  in  der  Schaltung  der  gedruckten 
Schaltung  eine  elektrische  Leitung  an  dem  ent- 
sprechenden  Kontaktpunkt  zu  erzeugen,  so 
dal3  eine  der  festgelegten  Bewegungsrichtun- 
gen  des  Zeichens  angezeigt  wird,  und  das  obe- 
re  Tastenelement  einen  nach  unten  vorstehen- 
den  halbkugelformigen  Bereich  (21)  im  Zen- 
trum  der  Unterseite  des  oberen  Tastenelemen- 
tes  aufweist,  und 
ein  flexibles  Element  (4)  mit  einer  Vielzahl  von 
flexiblen  Bereichen,  die  auf  der  gedruckten 
Schaltung  angeordnet  sind,  urn  das  obere  Ta- 
stenelement  zu  halten,  wobei  jeder  flexible  Be- 
reich  einen  Druckbereich  (41)  an  der  unteren 
Flache  des  flexiblen  Bereichs  aufweist  und  der 
Druckbereich  in  der  Schaltung  eine  elektrische 
Leitung  an  dem  entsprechenden  Kontaktpunkt 
der  gedruckten  Schaltung  bewirkt,  wenn  der  je- 
weilige  Richtungsbereich  des  oberen  Tasten- 
elementes  gedruckt  wird, 

dadurch  gekennzeichnet, 

dal3  der  halbkugelformige  Bereich  (21)  des 
oberen  Tastenelementes  (2,  32)  sich  in  Kontakt 
mit  der  gedruckten  Schlaltung  (3)  befindet, 
das  obere  Tastenelement  (32)  mit  einer  Viel- 
zahl  sich  nach  unten  erstreckender  vorstehen- 
der  Bereiche  (22)  ausgebildet  ist,  die  jeweils 
mit  den  flexiblen  Bereichen  des  flexiblen  Ele- 
mentes  (4)  derart  verbunden  sind,  dal3  der 
halbkugelformige  Bereich  (21)  sich  in  Kontakt 
mit  der  gedruckten  Schaltung  (3)  befindet  und 
dal3  die  sich  nach  unten  erstreckenden  vorste- 
henden  Bereiche  (22)  durch  die  jeweiligen  fle- 
xiblen  Bereiche  gehalten  werden. 

3.  Funktionstastenmechanismus  nach  Anspruch  1 
oder  2, 
dadurch  gekennzeichnet, 

dal3  das  obere  Tastenelement  (2,  32)  vier  Rich- 
tungsbereiche  aufweist,  von  denen  jeder  ge- 
druckt  werden  kann,  urn  eine  von  vier  festge- 
legten  Bewegungsrichtungen  des  Zeichens  an- 
zuzeigen. 

4.  Funktionstastenmechanismus  nach  den  Anspru- 
chen  1  ,  2  oder  3, 
dadurch  gekennzeichnet, 

dal3  das  flexible  Element  (4)  mit  vier  flexiblen 
Bereichen  ausgebildet  ist,  die  auf  der  gedruck- 
ten  Schaltung  (3)  angeordnet  sind,  urn  das  obe- 
re  Kastenelement  (2,  32)  zu  halten. 

5.  Funktionstastenmechanismus  nach  einem  der  An- 
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spruche  1  bis  4, 
dadurch  gekennzeichnet, 

dal3  die  flexiblen  Bereiche  des  flexiblen  Ele- 
mentes  (4)  mit  sich  schrag  erstreckenden  s 
FuBbereichen  ausgebildet  sind,  wobei  die  FuB- 
bereiche  an  der  gedruckten  Schaltung  (3)  be- 
festigt  sind  und  jeder  Druckbereich  (41  )  des  fle- 
xiblen  Elementes  (4)  durch  die  FuBbereiche  in 
einem  Abstand  von  der  gedruckten  Schaltung  10 
(3)  gehalten  wird. 

Revendications 
15 

1.  Mecanisme  de  touche  de  commande  destine  a  in- 
diquer  une  direction  d'une  multiplicity  de  directions 
predetermines  de  deplacement  d'un  caractere  af- 
fiche  lorsqu'un  jeu  s'execute,  qui  comprend  : 

20 
un  circuit  imprime  (3)  ayant  plusieurs  points  de 
contact  d'un  circuit,  chaque  point  de  contact 
etant  utilise  afin  d'indiquer  I'une  des  directions 
de  deplacement  predetermines  du  caractere 
lorsque  le  circuit  est  soumis  a  une  conduction  25 
electrique  au  niveau  du  point  de  contact; 
un  element  de  dessus  de  touche  (2,  32)  dispo- 
se  a  I'interieur  d'une  ouverture  d'un  boTtier  (10) 
du  circuit  imprime,  ledit  element  de  dessus  de 
touche  ayant  plusieurs  parties  de  direction  qui  30 
peuvent  chacune  etre  enfoncees  afin  de  sou- 
mettre  le  circuit  du  circuit  imprime  a  une  con- 
duction  electrique  au  niveau  du  point  de  contact 
correspondant  de  sorte  que  I'une  des  directions 
predetermines  de  deplacement  du  caractere  35 
est  indiquee,  ledit  element  de  dessus  de  touche 
ayant  une  partie  hemispherique  depassant 
vers  le  bas  (21  )  au  centre  du  fond  de  I'element 
de  dessus  de  touche;  et 
un  element  flexible  (4)  ayant  plusieurs  parties  40 
flexibles  disposes  sur  le  circuit  imprime  afin 
de  supporter  I'element  de  dessus  de  touche, 
chaque  partie  flexible  ayant  une  partie  d'enfon- 
cement  (41  )  sur  la  surface  inferieure  de  la  partie 
flexible,  la  partie  d'enfoncement  soumettant  le  45 
circuit  a  une  conduction  electrique  au  niveau 
du  point  de  contact  correspondant  du  circuit  im- 
prime  lorsque  la  partie  de  direction  correspon- 
dante  de  I'element  de  dessus  de  touche  est  en- 
foncee,  so 

caracterise  en  ce  que  ladite  partie  hemisphe- 
rique  (21  )  de  I'element  de  dessus  de  touche  (2,  32) 
est  en  contact  avec  le  circuit  imprime  (3), 

55 
des  parties  peripheriques  de  la  surface  infe- 
rieure  de  I'element  de  dessus  de  touche  sont 
supportees  par  les  parties  flexibles  de  I'element 

flexible  (4), 
une  feuille  extremement  mince  (5)  fabriquee  en 
resine  synthetique  est  dispose  entre  les  par- 
ties  peripheriques  de  la  surface  inferieure  de 
I'element  de  dessus  de  touche  (2)  et  les  parties 
flexibles  de  I'element  flexible  (4)  de  facon  a  re- 
duire  une  resistance  de  friction  entre  elles, 
les  parties  peripheriques  de  la  surface  inferieu- 
re  de  I'element  de  dessus  de  touche  etant  sup- 
portees  par  les  parties  flexibles  de  I'element 
flexible  (4)  par  I'intermediaire  de  ladite  feuille 
mince  (5). 

2.  Mecanisme  de  touche  de  commande  destine  a  in- 
diquer  une  direction  d'une  multiplicity  de  directions 
predetermines  de  deplacement  d'un  caractere  af- 
fiche  lorsqu'un  jeu  s'execute,  qui  comprend  : 

un  circuit  imprime  (3)  ayant  plusieurs  points  de 
contact  d'un  circuit,  chaque  point  de  contact 
etant  utilise  afin  d'indiquer  I'une  des  directions 
de  deplacement  predetermines  du  caractere 
lorsque  le  circuit  est  soumis  a  une  conduction 
electrique  au  niveau  du  point  de  contact; 
un  element  de  dessus  de  touche  (2,  32)  dispo- 
se  a  I'interieur  d'une  ouverture  d'un  boTtier  (1  0) 
du  circuit  imprime,  ledit  element  de  dessus  de 
touche  ayant  plusieurs  parties  de  direction  qui 
peuvent  chacune  etre  enfoncees  afin  de  sou- 
mettre  le  circuit  du  circuit  imprime  a  une  con- 
duction  electrique  au  niveau  du  point  de  contact 
correspondant  de  sorte  que  I'une  des  directions 
predetermines  de  deplacement  du  caractere 
est  indiquee,  ledit  element  de  dessus  de  touche 
ayant  une  partie  hemispherique  depassant 
vers  le  bas  (21  )  au  centre  du  fond  de  I'element 
de  dessus  de  touche;  et 
un  element  flexible  (4)  ayant  plusieurs  parties 
flexibles  disposees  sur  le  circuit  imprime  afin 
de  supporter  I'element  de  dessus  de  touche, 
chaque  partie  flexible  ayant  une  partie  d'enfon- 
cement  (41  )  sur  la  surface  inferieure  de  la  partie 
flexible,  la  partie  d'enfoncement  soumettant  le 
circuit  a  une  conduction  electrique  au  niveau 
du  point  de  contact  correspondant  du  circuit  im- 
prime  lorsque  la  partie  de  direction  correspon- 
dante  de  I'element  de  dessus  de  touche  est  en- 
fonce, 

caracterise  en  ce  que  ladite  partie  hemisphe- 
rique  (21)  dudit  element  de  dessus  de  touche  (2, 
32)  est  en  contact  avec  le  circuit  imprime  (3), 

ledit  element  de  dessus  de  touche  (32)  est  for- 
me  avec  plusieurs  parties  depassant  vers  le 
bas  (22)  relies  de  maniere  respective  aux  par- 
ties  flexibles  de  I'element  flexible  (4)  de  telle 
sorte  que  la  partie  hemispherique  (21)  est  en 
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contact  avec  le  circuit  imprime  (3)  et  que  lesdi- 
tes  parties  depassant  vers  le  bas  sont  suppor- 
tees  par  les  parties  flexibles  respectives. 

Mecanisme  de  touche  de  commande  selon  la  re-  s 
vendication  1  ou  2,  caracterise  en  ce  que  ledit  ele- 
ment  de  dessus  de  touche  (2,  32)  possede  quatre 
parties  de  direction  qui  peuvent  chacune  etre  en- 
foncees  afin  d'indiquer  I'une  des  quatre  directions 
predetermines  de  deplacement  du  caractere.  10 

Mecanisme  de  touche  de  commande  selon  les  re- 
vendications  1  ,  2  ou  3,  caracterise  en  ce  que  ledit 
element  flexible  (4)  est  forme  avec  quatre  parties 
flexibles  disposees  sur  le  circuit  imprime  (3)  afin  de  15 
supporter  I'element  de  dessus  de  touche  (2,  32). 

Mecanisme  de  touche  de  commande  selon  I'une 
quelconque  des  revendications  1  a  4,  caracterise 
en  ce  que  lesdites  parties  flexibles  dudit  element  20 
flexible  (4)  sont  formees  avec  des  parties  de  patte 
s'etendant  de  maniere  inclinee,  lesdites  parties  de 
patte  etant  fixees  sur  le  circuit  imprime  (3),  chaque 
partie  d'enfoncement  (41)  de  I'element  flexible  (4) 
etant  maintenue  par  lesdites  parties  de  patte  a  une  25 
distance  du  circuit  imprime  (3). 
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