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(54)  Shift  lever  structure  of  driving  game  machine 

(57)  In  a  driving  game  machine  in  which  a  player's 
car  C1  displayed  on  a  monitor  screen  42  advances  or 
reverses  in  a  simulated  moving  space  in  response  to  a 
control  signal  from  a  control  unit  64  according  to  a  sim- 
ulated  driving  operation  of  a  player,  a  shift  lever  structure 
includes  a  shift  lever  51  capable  of  changing  its  position 

between  an  advance  position  for  directing  the  player's 
car  C1  to  advance  and  a  reverse  position  for  directing 
the  player's  car  C1  to  reverse,  a  limit  switch  53  for  de- 
tecting  the  shift  lever  51  being  placed  in  the  positions, 
and  a  first  coil  spring  54  for  urging  the  shift  lever  51  to- 
ward  the  advance  position. 

FIG.  2  
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Description 

BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention 

[0001]  The  present  invention  relates  to  a  shift  lever 
structure  suited  for  use  in  a  driving  game  machine  in 
which  movement  of  a  moving  object  is  simulated  in  a 
moving  space  displayed  on  an  image  monitor  by  a  sim- 
ulated  driving  operation  of  a  player. 

2.  Description  of  the  Related  Art 

[0002]  Hitherto,  a  driving  game  machine  has  been 
known  in  which  a  player  performs  a  simulated  driving 
operation  while  viewing  an  image  of  a  running  space  dis- 
played  on  an  image  monitor  so  that  a  car  (the  player's 
car)  runs  within  the  running  space  according  to  the  sim- 
ulated  driving  operation  and  competes  with  another  car 
(the  opponent  car)  in  the  simulated  running.  This  driving 
game  machine  is  provided  with  a  simulated  driver's  seat 
that  simulates  a  driver's  seat  of  an  actual  car.  An  accel- 
erator  pedal  and  a  brake  pedal  are  disposed  at  the  feet 
of  the  player  sitting  on  the  simulated  driver's  seat,  and 
a  shift  lever  is  disposed  on  the  side  of  the  player  so  as 
to  switch  between  advancing  and  reversing  of  the  car. 
[0003]  The  image  monitor  is  placed  to  face  the  front 
of  the  player.  On  this  image  monitor,  a  running  space  of 
the  car  including  roads,  buildings,  etc.,  is  displayed  as 
a  three-dimensional  image.  Shown  in  the  field  of  view 
of  the  player  are  the  player's  car  that  the  player  is  driv- 
ing,  and  an  opponent  car  driven  by  a  computer  or  a  play- 
er  at  another  driving  game  machine.  The  player  com- 
petes  with  the  opponent  car  in  a  predetermined  game 
while  operating  operation  means,  such  as  a  steering 
wheel,  pedals,  and  a  shift  lever. 
[0004]  As  the  driving  game,  a  racing  game  is  known 
in  which  a  competition  for  precedence  is  made  in  driving 
on  a  road  with  a  number  of  branches  in  a  virtual  city.  In 
such  a  game,  high-speed  running  is  performed  by  shift- 
ing  the  shift  lever.  On  the  other  hand,  when  the  wrong 
road  is  taken,  not  only  advancing  but  also  reversing  is 
necessary.  For  this  reason,  the  shift  lever  is  allowed  to 
be  shifted  to  a  reverse  position. 
[0005]  That  is  to  say,  the  shift  lever  can  be  switched 
between  an  advancing  position  for  advancing  the  car, 
and  a  reverse  position  for  reversing  the  car.  The  player 
grips  and  switches  the  shift  lever  every  time  he  or  she 
advances  and  reverses  the  car. 
[0006]  In  a  game  played  with  such  a  driving  game  ma- 
chine,  the  player's  car  is  mainly  advanced  and  is  some- 
times  reversed  according  to  the  circumstances.  Moreo- 
ver,  from  the  viewpoint  of  the  characteristics  of  the 
game,  it  is  preferable  to  advance  the  player's  car  imme- 
diately  after  being  reversed.  In  switching  the  conven- 
tional  shift  lever  from  reverse  to  advance,  however,  the 
player  must  grip  the  shift  lever  again,  and  shift  the  shift 

lever  from  the  reverse  position  to  the  advance  position. 
The  shift  change  operation  takes  much  time,  which  de- 
lays  the  timing  of  advance,  and  diminishes  the  interest. 

5  SUMMARY  OF  THE  INVENTION 

[0007]  The  present  invention  has  been  made  to  solve 
the  above  problems.  It  is  accordingly  an  object  of  the 
present  invention  to  provide  a  shift  lever  structure  of  a 

10  driving  game  machine  in  which  prompt  switching  is  pos- 
sible  from  a  reversing  state  to  an  advancing  state,  there- 
by  making  a  driving  game  more  interesting. 
[0008]  According  to  an  aspect  of  the  present  inven- 
tion,  there  is  provided  a  shift  lever  structure  of  a  driving 

is  game  machine  in  which  a  moving  object  displayed  on 
an  image  monitor  advances  or  reverses  in  a  simulated 
running  space  in  response  to  a  control  signal  from  a  con- 
trol  section  according  to  a  simulated  driving  operation 
of  a  player,  the  shift  lever  structure  including:  a  shift  lever 

20  capable  of  changing  its  position  between  an  advance 
position  for  advancing  the  moving  object  and  a  reverse 
position  for  reversing  the  moving  object;  a  position  de- 
tecting  means  for  detecting  the  shift  lever  being  placed 
in  the  positions;  and  a  first  urging  means  for  urging  the 

25  shift  lever  toward  the  advance  position. 
[0009]  According  to  this  invention,  since  the  shift  lever 
is  usually  placed  in  the  advance  position  because  of  the 
urging  force  of  the  first  urging  means,  the  player  can 
enjoy  a  driving  game  while  advancing  the  moving  object 

30  with  his  or  her  attention  focused  on  the  operation  of  a 
steering  wheel,  an  accelerator  pedal,  and  the  like,  with- 
out  paying  attention  to  the  shift  lever  during  the  driving 
game.  Only  when  reversing  the  moving  object,  the  play- 
er  grips  the  shift  lever  and  applies  force  to  the  shift  lever 

35  from  the  advance  position  toward  the  reverse  position, 
whereby  the  position  of  the  shift  lever  is  changed  to  the 
reverse  position  against  the  urging  force  of  the  first  urg- 
ing  means,  and  the  moving  object  is  allowed  to  reverse. 
It  is  not  very  difficult  to  perform  a  reversing  operation 

40  while  gripping  the  shift  lever  in  one  hand  and  steering 
by  the  other  hand,  and  the  reversing  operation  is  not 
performed  for  a  long  time,  which  does  not  produce  a  dif- 
ficult  feeling  in  operation. 
[0010]  In  order  to  shift  the  shift  lever  again  from  the 

45  reverse  position  to  the  advance  position,  it  is  only  nec- 
essary  to  remove  the  gripping  hand  from  the  shift  lever, 
whereby  the  shift  lever  automatically  returns  to  the  initial 
advance  position  because  of  the  urging  force  of  the  first 
urging  means.  Therefore,  there  is  no  need  to  grip  the 

so  shift  lever  and  apply  force  to  the  shift  lever  as  previously, 
which  allows  the  shift  lever  to  be  shifted  more  quickly 
and  more  easily,  and  makes  the  driving  game  more  in- 
teresting. 
[0011]  Preferably,  a  second  urging  means  is  provided 

55  to  give  a  tactile  response  to  an  operation  for  changing 
the  drive  position  of  the  shift  lever. 
[0012]  In  this  case,  the  player  reliably  realizes,  from 
the  tactile  response  given  by  the  second  urging  means, 
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that  the  shift  lever  has  been  shifted  from  the  advance 
position  to  the  reverse  position.  This  eliminates  the  need 
for  troublesome  operations,  for  example,  visually  check- 
ing  the  position  of  the  shift  lever,  and  allows  the  player 
to  be  absorbed  in  the  game. 
[0013]  Preferably,  the  position  detecting  means  is  a 
limit  switch. 
[0014]  In  this  case,  the  position  change  between  the 
advance  position  and  the  reverse  position  can  be  relia- 
bly  detected,  although  the  limit  switch  is  a  simple  and 
inexpensive  component.  It  is  thereby  possible  to  reduce 
component  cost  and  to  detect  the  position  more  reliably. 
While  the  limit  switch  may  be  disposed  at  both  the  ad- 
vance  and  reverse  positions,  even  when  it  is  disposed 
at  one  of  the  positions,  both  the  positions  can  be  detect- 
ed. 
[0015]  Preferably,  the  first  urging  means  is  a  coil 
spring. 
[0016]  In  this  case,  the  coil  spring  elastically  deforms 
in  the  longitudinal  direction  by  a  greater  length  than  oth- 
er  springs,  such  as  a  leaf  spring  and  a  V-spring,  and 
thereby  applies  stable  urging  force  to  the  shift  lever. 
[0017]  Preferably,  the  control  section  informs  the 
moving  object  of  the  traveling  speed  corresponding  to 
the  degree  of  depression  of  the  accelerator,  and  exerts 
control  so  that  the  maximum  speed  when  the  shift  lever 
is  placed  in  the  reverse  position  is  lower  than  when  the 
shift  lever  is  placed  in  the  advance  position. 
[0018]  In  this  case,  since  the  traveling  speed  in  ac- 
cordance  with  the  degree  of  depression  of  the  acceler- 
ator  when  reversing  the  moving  object  is  generally  lower 
than  the  advancing  speed,  it  is  possible  to  reliably  per- 
form  a  reversing  operation,  which  is  more  difficult  than 
advancing. 
[0019]  Preferably,  a  second  image  monitor  is  provid- 
ed  to  display  a  simulated  moving  space  behind  the  mov- 
ing  object  at  least  when  the  shift  lever  is  placed  in  the 
reverse  position. 
[0020]  In  this  case,  it  is  possible  to  steer  the  moving 
object  backward  while  viewing  the  simulated  moving 
space  behind  the  moving  object  that  is  displayed  on  the 
second  monitor.  Furthermore,  when  the  rear  view  is  also 
allowed  to  be  shown  on  the  second  monitor  during  ad- 
vance,  it  can  be  used  as  the  criteria  for  determining  dur- 
ing  the  game  which  is  adopted,  advancing  or  reversing, 
thereby  making  the  game  more  interesting. 
[0021]  Further  objects,  features  and  advantages  of 
the  present  invention  will  become  apparent  from  the  fol- 
lowing  description  of  the  preferred  embodiments  with 
reference  to  the  attached  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

[0022] 

FIG.  1  is  a  perspective  view  of  a  driving  game  ma- 
chine  to  which  a  shift  lever  structure  of  the  present 
invention  is  applied; 

FIG.  2  is  a  perspective  view  of  a  shift  lever  structure 
according  to  an  embodiment  of  the  present  inven- 
tion; 
FIGS.  3A  and  3B  are  cross-sectional  views  of  the 

5  shift  lever  structure  shown  in  FIG.  2,  as  viewed  from 
the  side,  respectively  showing  a  state  in  which  a 
shift  lever  is  placed  in  an  advance  position,  and  a 
state  in  which  the  shift  lever  is  placed  in  a  reverse 
position; 

10  FIGS.  4A  and  4B  are  cross-sectional  views  of  a  shift 
lever  structure  according  to  another  embodiment  of 
the  present  invention,  as  viewed  from  the  side,  re- 
spectively  showing  a  state  in  which  a  shift  lever  is 
placed  in  an  advance  position,  and  a  state  in  which 

is  the  shift  lever  is  placed  in  a  reverse  position;  and 
FIG.  5  is  a  block  diagram  of  a  control  system  for  use 
in  the  driving  game  machine. 

[0023]  First,  a  description  will  be  given  of  a  driving 
game  machine  to  which  a  shift  lever  structure  of  the 
present  invention  is  applied.  FIG.  1  is  a  perspective  view 

25  of  the  driving  game  machine.  Referring  to  FIG.  1  ,  a  driv- 
ing  game  machine  1  has  a  basic  configuration  compris- 
ing  a  simulated  driver's  seat  2,  disposed  on  the  rear  part 
of  a  base  B  placed  on  a  floor  F,  that  simulates  a  driver's 
seat  of  a  car;  a  panel  board  section  3  disposed  on  the 

30  front  part  of  the  base  B;  and  an  image  monitor  device  4 
placed  on  the  floor  F  further  ahead  of  the  panel  board 
section  3.  The  simulated  driver's  seat  2  and  the  panel 
board  section  3  are  placed  on  the  base  B  so  as  to  face 
each  other  in  the  longitudinal  direction.  Accordingly,  a 

35  player  sitting  on  the  simulated  driver's  seat  2  faces  the 
panel  board  section  3  and  the  image  monitor  device  4. 
[0024]  The  rear  part  of  the  simulated  driver's  seat  2  is 
surrounded  by  a  rear  fence  member  21  that  is  U-shaped 
in  plan  view,  and  the  left  side  thereof  is  guarded  by  a 

40  side  fence  member  22.  Thereby,  a  driving  space  sepa- 
rated  from  the  outside  space  is  formed  at  the  simulated 
driver's  seat  2,  and  the  player  sitting  on  the  simulated 
driver's  seat  2  can  have  a  realistic  feeling  similar  to  that 
of  riding  in  an  actual  car. 

45  [0025]  The  side  fence  member  22  is  composed  of  a 
box  member  23  that  is  hollow  inside  and  is  elongated  in 
the  longitudinal  direction,  and  a  top  plate  24  for  covering 
a  top  opening  of  the  box  member  23.  The  height  of  the 
box  member  23  is  set  such  that  the  player  sitting  on  the 

so  simulated  driver's  seat  2  can  rest  his  or  her  elbow  ther- 
eon.  In  the  top  plate  24  of  the  side  fence  member  22,  a 
slot  24a  is  cut  extending  in  the  longitudinal  direction  so 
as  to  allow  a  shift  lever  51  of  the  present  invention  ,  which 
will  be  described  later,  to  protrude  therethrough  to  the 

55  outside.  The  position  at  which  the  slot  24a  is  cut  is  set 
so  that  the  player  can  grip  the  shift  lever  51  with  his  or 
her  elbow  resting  on  the  top  plate  24. 
[0026]  The  panel  board  section  3  comprises  a  pair  of 

DESCRIPTION  OF  THE  PREFERRED 
20  EMBODIMENTS 
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widthwise  side  plates  31  ,  a  ceiling  plate  32  laid  between 
the  upper  edges  of  these  side  plates  31  ,  and  a  front  plate 
33  disposed  at  the  front  ends  of  the  side  plates  31  and 
the  ceiling  plate  32.  A  panel  board  34  is  fitted  in  a  section 
surrounded  by  the  rear  ends  of  the  side  plates  31  and 
the  ceiling  plate  32  so  that  it  faces  the  player. 
[0027]  Such  a  panel  board  34  is  provided,  at  its  center, 
with  a  steering  shaft  34a  that  inclines  upward  to  the  rear 
side.  A  steering  wheel  34b  that  serves  as  a  steering  tool 
is  mounted  at  the  rear  end  of  the  steering  shaft  34a,  and 
instruments  34c,  such  as  a  speedometer,  are  disposed 
on  the  right  and  left  sides  of  the  steering  wheel  34b. 
Moreover,  a  start  button  34d  to  be  operated  at  the  be- 
ginning  of  a  game  is  disposed  on  the  upper  left  side  of 
the  steering  wheel  34b. 
[0028]  An  accelerator  pedal  33a  and  a  brake  pedal 
33b  are  provided  in  the  rear  of  the  front  plate  33  and  at 
the  feet  of  the  player  sitting  on  the  simulated  driver's 
seat  2.  The  side  fence  member  22  on  the  left  side  is 
provided  with  a  shift  lever  structure  5  including  the  shift 
lever  51  of  the  present  invention,  which  will  be  described 
later. 
[0029]  The  image  monitor  device  4  comprises  a  box- 
shaped  casing  41  ,  a  control  means  and  an  image  form- 
ing  means  disposed  inside  the  casing  41  ,  which  are  not 
shown,  and  a  flat  monitor  screen  42  on  which  three-di- 
mensional  images  are  projected  by  the  image  forming 
means.  On  this  monitor  screen  42,  a  virtual  running 
space  (moving  space)  for  a  car  including  roads  and 
buildings  is  shown  as  a  three-dimensional  image  under 
the  control  of  the  control  means.  Shown  in  the  field  of 
view  of  the  player  are  a  player's  car  (moving  object)  C1 
that  the  player  is  driving,  and  an  opponent  car  C2  driven 
by  a  computer  or  a  player  at  another  driving  game  ma- 
chine.  After  operating  the  start  button  34d,  the  player 
drives  his  or  her  own  car  C1  by  manipulating  the  steering 
wheel  34b,  the  accelerator  pedal  33a,  the  brake  pedal 
33b,  and  the  shift  lever  51  ,  thereby  competing  with  the 
opponent  car  C2  in  a  predetermined  game. 
[0030]  In  this  driving  game  machine,  what  is  called  a 
"tag"  game,  in  which  the  player's  car  C1  and  the  oppo- 
nent  car  C2  exchange  a  time  bomb  Q,  is  adopted  as  the 
driving  game.  In  this  "tag"  game,  the  time  bomb  Q  is  laid 
on  the  top  of  one  of  the  player's  car  C1  and  the  opponent 
car  C2,  and  when  the  car  having  the  time  bomb  Q  touch- 
es  the  other  car,  the  time  bomb  Q  is  transferred  to  the 
other  car.  When  the  time  bomb  Q  is  carried  on  the  op- 
ponent  car  C2,  the  player  drives  away  his  or  her  car  C1 
shown  on  the  monitor  screen  42  so  that  the  car  C1  is 
out  of  contact  with  the  opponent  car  C2.  In  contrast, 
when  the  time  bomb  Q  is  carried  on  the  player's  car  C1  , 
the  player  chases  and  touches  the  opponent  car  C2, 
thereby  transferring  the  time  bomb  Q  on  his  or  her  car 
C1  to  the  opponent  car  C2. 
[0031]  When  a  preset  game  time  has  elapsed,  the 
time  bomb  Q  explodes.  Therefore,  the  car  that  is  carry- 
ing  the  time  bomb  Q  at  the  conclusion  of  the  preset  time 
is  judged  to  be  the  loser. 

[0032]  In  such  a  "tag"  game,  a  greater  variety  of  run- 
ning  possibilities  are  available  than  in  racing  games  in 
which  cars  run  on  courses;  for  example,  advancing  in 
all  directions  on  a  road  or  the  like  projected  as  a  driving 

5  space  on  the  monitor  screen  42,  reversing  to  escape 
from  the  chase  by  the  opponent  car  C2,  or  turning  into 
a  side  road.  Therefore,  the  "tag"  game  is  very  interesting 
as  a  game,  whereas,  in  particular,  high  operability  of  the 
shift  lever  51  is  necessary  to  perform  such  complicated 

10  running. 
[0033]  Next,  the  shift  lever  structure  5  according  to  an 
embodiment  of  the  present  invention  will  be  described 
below  with  reference  to  FIG.  2  as  a  perspective  view, 
and  to  FIG.  3  which  serves  as  an  operational  view,  as 

is  necessary.  The  shift  lever  structure  5  of  the  present  in- 
vention  is  applied  to  make  the  above-described  driving 
game  more  interesting. 
[0034]  Referring  to  FIG.  2,  the  shift  lever  structure  5 
comprises  the  shift  lever  51  for  switching  between  the 

20  advance  and  reversing  of  the  player's  car  C1,  a  box- 
shaped  casing  52  for  housing  the  base  end  of  the  shift 
lever  51,  the  casing  52  being  open  at  its  top,  a  limit 
switch  53  disposed  inside  the  casing  52,  and  a  coil 
spring  (first  urging  means)  54  for  urging  the  shift  lever 

25  51  in  a  direction  that  tilts  the  shift  lever  51  forward.  Such 
a  shift  lever  51  is  structured  to  switch  the  position  thereof 
between  an  advance  position  for  advancing  the  player's 
car  C1  ,  where  the  shift  lever  51  tilts  forward,  and  a  re- 
verse  position  for  reversing  the  car  C1  . 

30  [0035]  That  is  to  say,  the  shift  lever  51  is  composed 
of  a  sticklike  lever  body  51a,  a  fulcrum  member  51b 
shaped  like  a  rectangular  parallelepiped  and  formed  at 
a  position  somewhat  lower  than  the  vertical  center  of  the 
lever  body  5la,  and  a  ball-shaped  grip  51c  disposed  at 

35  the  top  of  the  lever  body  51  a.  An  annular  groove  51  d  is 
formed  in  an  annular  and  concave  manner  at  the  bottom 
of  the  lever  body  51a,  and  retains  one  end  of  the  first 
coil  spring  54.  The  fulcrum  member  51b  has  a  through 
hole  51  e  bored  to  extend  in  the  widthwise  direction,  and 

40  a  support  shaft  55,  which  supports  the  shift  lever  51  and 
serves  as  a  pivot  center,  is  passed  through  the  through 
hole  51  e  in  sliding  contact  therewith. 
[0036]  The  casing  52  has  a  pair  of  longitudinal  wings 
52a  that  extend  from  the  front  and  rear  upper  ends 

45  thereof  in  a  direction  in  which  they  separate  from  each 
other.  In  a  state  in  which  the  casing  52  is  fitted  in  a  recess 
25a  of  a  frame  25  in  the  side  fence  member  22  (FIG.  1  ), 
the  wings  52a  are  fixed  to  the  frame  25  by  screwing  or 
the  like,  whereby  the  casing  52  is  embedded  in  the  top 

so  center  of  the  side  fence  member  22. 
[0037]  Mounting  holes  are  bored  in  proximity  to  the 
centers  of  a  pair  of  widthwise  side  plates  of  the  casing 
52  so  that  the  support  shaft  55  is  passed  therethrough. 
In  a  state  in  which  the  fulcrum  member  51b  of  the  shift 

55  lever  51  is  inserted  in  the  casing  52,  the  support  shaft 
55  is  passed  through  the  mounting  holes  of  the  casing 
52  and  the  through  hole  51  e  of  the  fulcrum  member  51b, 
and  both  ends  thereof  are  subjected  to  caulking  or  the 

4 
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like,  which  allows  the  shift  lever  51  to  pivot  about  the 
support  shaft  55. 
[0038]  The  length  of  the  slot  24a  cut  in  the  top  plate 
24  is  set  corresponding  to  the  pivot  range  of  the  shift 
lever  51  ,  so  that  the  front  and  rear  edges  of  the  slot  24a 
function  as  stoppers  when  the  shift  lever  51  pivots  within 
the  range. 
[0039]  A  retaining  hole  52b  is  bored  in  the  rear  wall  of 
the  casing  52.  The  first  coil  spring  54  is  retained  by  the 
retaining  hole  52b  at  the  rear  end,  and  by  the  annular 
groove  51  d  of  the  shift  lever  51  at  the  front  end,  whereby 
the  lever  body  51  a  is  urged  in  a  direction  to  tilt  the  grip 
51c  forward,  and  the  shift  lever  51  is  usually  in  a  forward 
tilting  position,  as  shown  in  FIGS.  2  and  3A. 
[0040]  The  limit  switch  53  is  of  a  normally-open  type 
(that  outputs  an  open  signal  in  the  open  state),  which  is 
composed  of  a  switch  body  53a  fixed  at  an  appropriate 
position  of  the  front  wall  of  the  casing  52  and  having  a 
fixed  contact  piece  inside  thereof,  and  a  long  movable 
arm  53b  extending  from  an  appropriate  lower  position 
of  the  switch  body  53a  toward  the  rear  top,  mounted  at 
its  lower  end  pivotally  about  the  fulcrum,  and  urged  by 
an  urging  means  (not  shown)  from  the  switch  body  53a 
in  a  standing  (backward  tilting)  direction. 
[0041]  The  limit  switch  53  outputs  a  close  signal  indi- 
cating  a  closed  state  when  the  movable  arm  53b  is 
pressed  toward  the  switch  body  53a  into  contact  with 
the  fixed  contact  piece.  Moreover,  the  limit  switch  53  is 
positioned  so  as  to  interfere  with  the  lower  end  of  the 
shift  lever  51  when  the  shift  lever  51  pivots.  When  the 
shift  lever  51  is  in  the  forward  tilting  position,  the  mova- 
ble  arm  53b  is  in  an  open  position,  as  shown  in  FIG.  3A, 
and  therefore,  an  open  signal  is  output.  Conversely, 
when  the  shift  lever  51  is  brought  into  the  backward  tilt- 
ing  position  against  the  urging  force  of  the  first  coil 
spring  54,  as  shown  in  FIG.  3B,  the  movable  arm  53b  is 
abutted  against  the  lower  end  of  the  shift  lever  51  and 
is  pressed  toward  the  switch  body  53a,  and  therefore, 
a  closed  signal  is  output. 
[0042]  That  is  to  say,  when  the  shift  lever  51  is  in  the 
advance  position  as  the  forward  tilting  position,  an  open 
signal  is  output  to  a  control  unit  64  (described  later), 
which  makes  it  possible  to  detect  the  position  of  the  shift 
lever  51  . 
[0043]  FIGS.  4A  and  4B  are  cross-sectional  views  of 
a  shift  lever  structure  5a  according  to  another  embodi- 
ment  of  the  present  invention,  as  viewed  from  the  side, 
respectively  showing  a  state  in  which  the  shift  lever  51 
is  placed  in  the  advance  position,  and  a  state  in  which 
the  shift  lever  51  is  placed  in  the  reverse  position.  In  this 
embodiment,  a  second  coil  spring  (second  urging 
means)  56,  formed  of  what  is  called  a  compression 
spring,  which  is  used  to  exert  urging  force  in  the  expand- 
ing  direction,  is  interposed  between  the  lower  end  of  the 
lever  body  51a  and  the  inner  bottom  face  of  the  casing 
52.  The  urging  force  of  the  second  coil  spring  56  is  set 
to  be  smaller  than  that  of  the  first  coil  spring  54  that  urges 
the  shift  lever  51  toward  the  advance  position.  The  lower 

end  of  the  second  coil  spring  56  is  positioned  directly 
below  the  axial  center  of  the  support  shaft  55.  Other 
structures  are  similar  to  those  in  the  above  embodiment. 
[0044]  According  to  the  shift  lever  structure  5a  of  this 

5  embodiment,  in  the  state  shown  in  FIG.  4A,  the  shift  le- 
ver  51  is  positioned  in  the  advance  position  by  the  urging 
force  of  the  second  coil  spring  56  in  addition  to  the  urging 
force  of  the  first  coil  spring  54.  When  the  shift  lever  51 
is  put  into  the  reverse  position  by  pulling  the  grip  51c 

10  back  in  this  state,  the  urging  force  of  the  second  coil 
spring  56  acts  in  the  direction  that  tilts  the  shift  lever  51 
forward  until  the  shift  lever  51  stands  upright.  When  the 
shift  lever  51  is  pulled  further  back  beyond  the  upright 
position,  since  the  urging  force  of  the  second  coil  spring 

is  56  acts  in  the  direction  that  tilts  the  shift  lever  51  back- 
ward,  as  shown  in  FIG.  4B,  the  operation  of  the  shift  le- 
ver  51  is  rapidly  eased.  At  this  time,  the  player  receives 
a  tactile  response,  and  can  know  that  the  shift  lever  51 
is  placed  in  the  reverse  position. 

20  [0045]  By  removing  the  hand  from  the  grip  51c  in  the 
state  in  which  the  shift  lever  51  is  placed  in  the  reverse 
position  (FIG.  4B),  the  shift  lever  51  pivots  counterclock- 
wise  about  the  support  shaft  55  by  the  action  of  the  first 
coil  spring  54  having  a  larger  urging  force  than  that  of 

25  the  second  coil  spring  56,  and  returns  to  the  advance 
position. 
[0046]  Next,  the  control  of  the  driving  game  will  be  de- 
scribed  with  reference  to  FIG.  5.  FIG.  5  is  a  block  dia- 
gram  showing  a  control  system  for  the  driving  game.  As 

30  this  block  diagram  shows,  a  control  system  6  is  incor- 
porated  in  the  image  monitor  device  4,  and  comprises 
a  driving  unit  61  including  the  steering  wheel  34b,  the 
accelerator  pedal  33a,  the  brake  pedal  33b,  and  the  shift 
lever  51  ,  a  ROM  62  that  serves  as  a  read-only  memory 

35  medium  for  storing  a  basic  program  and  the  like,  a  RAM 
63  that  is  a  random-access  memory  medium  for  tempo- 
rarily  storing  data  that  is  being  processed,  as  necessary, 
a  control  unit  64  for  controlling  the  driving  of  the  player's 
car  CI  and  the  opponent  car  C2  according  to  a  game 

40  program  in  response  to  an  input  signal  from  the  driving 
unit  61  ,  the  monitor  screen  42,  and  the  start  button  34d. 
[0047]  In  addition  to  the  basic  program  of  the  driving 
game,  the  ROM  62  stores  behavior  programs  of  the 
player's  car  CI  and  the  opponent  car  C2,  coordinate  data 

45  on  roads,  obstacles,  and  the  like,  in  the  running  space 
of  the  game,  etc.  These  data  are  read  into  the  control 
unit  64  in  response  to  an  operation  signal  from  the  driv- 
ing  unit  61  produced  by  operating  the  steering  wheel 
34b  or  the  like,  and  are  subjected  to  a  simulation  proc- 

50  ess  in  accordance  with  automotive  engineering,  where- 
by  images  on  the  monitor  screen  42  are  sequentially  re- 
newed. 
[0048]  At  a  predetermined  upper  position  on  the  mon- 
itor  screen  42,  a  rearview  mirror  region  42a  is  provided 

55  as  a  second  image  monitor.  This  rearview  mirror  region 
42a  corresponds  to  a  rearview  mirror  that  is  virtually  pro- 
vided  in  the  player's  car  CI,  and  displays  images  in  the 
rear  of  the  player's  car  C1  that  can  be  regarded  as  being 
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optically  reflected  in  the  virtual  rearview  mirror  from  the 
point  of  view  of  a  virtual  driver  of  the  car  C1  .  The  player 
can  checkthe  running  space  behind  the  car  C1  by  view- 
ing  images  in  the  rearview  mirror  region  42a.  By  doing 
this,  the  player  can  reverse  the  car  while  checking  the 
rearview,  which  ensures  a  good  reversing  operation. 
[0049]  The  control  unit  64  comprises  a  player's  car 
control  section  641  ,  a  general  car  control  section  642, 
an  opponent  car  control  section  643,  a  position  judge- 
ment  section  644,  and  an  image  processing  section  645. 
[0050]  The  player's  car  control  section  641  controls 
the  running  of  the  player's  car  C1  by  using  operation 
signals  sent  from  the  driving  unit  61,  that  is,  operation 
signals  from  the  steering  wheel  34b,  the  accelerator 
pedal  33a,  the  brake  pedal  33b,  and  the  shift  lever  51  , 
which  serve  as  operation  means,  and  the  car  behavior 
program  based  on  automotive  engineering  that  is  stored 
in  the  ROM  62.  Images  in  front  of  the  player's  car  CI 
projected  on  the  monitor  screen  42  and  images  behind 
the  player's  car  C1  projected  on  the  rearview  mirror  re- 
gion  42a  change  moment  by  moment,  centered  on  the 
player's  car  C1  ,  in  response  to  the  operations  of  the  op- 
eration  means. 
[0051]  The  player's  car  control  section  641  includes  a 
judging  means  for  judging  the  state  of  a  signal  from  the 
limit  switch  53.  When  the  shift  lever  51  is  in  the  advance 
position  and  an  open  signal  is  output  from  the  limit 
switch  53,  the  judging  means  directs  the  player's  car  C1 
to  advance,  in  response  to  this  open  signal,  and  calcu- 
lates  and  sets  the  running  speed  for  advancing  in  ac- 
cordance  with  the  degree  of  depression  of  the  acceler- 
ator  pedal  33a.  Conversely,  when  the  shift  lever  51  is 
placed  into  the  reverse  position  and  a  close  signal  is 
output  from  the  limit  switch  53,  the  judging  means  di- 
rects  the  player's  car  C1  to  reverse,  in  response  to  this 
close  signal,  and  calculates  and  sets  the  running  speed 
for  reversing  in  accordance  with  the  degree  of  depres- 
sion  of  the  accelerator  pedal  33a.  This  allows  the  play- 
er's  car  CI  to  reliably  move  in  the  forward  and  backward 
directions  within  the  running  space,  corresponding  to 
the  set  position  of  the  shift  lever  51  . 
[0052]  The  player's  car  control  section  641  is  also  pro- 
grammed  so  as  to  inform  the  player's  car  C1  of  the 
traveling  speed  corresponding  to  the  degree  of  depres- 
sion  of  the  accelerator  pedal  33a.  Therefore,  when  the 
player  strongly  depresses  the  accelerator  pedal  33a,  the 
player's  car  C1  on  the  monitor  screen  42  runs  at  a  cor- 
responding  high  speed.  When  the  degree  of  depression 
is  small,  the  speed  of  the  player's  car  C1  is  decreased 
correspondingly.  In  this  embodiment,  the  rate  of  change 
of  speed  to  the  degree  of  depression  varies  depending 
on  the  set  position  of  the  shift  lever  51  .  Specifically,  the 
player's  car  control  section  641  is  programmed  so  as  to 
output  a  command  signal  for  commanding  that  the 
traveling  speed  of  the  player's  car  C1  when  the  shift  le- 
ver  51  is  placed  in  the  reverse  position  is  lower  than 
when  the  shift  lever  51  is  placed  in  the  advance  position. 
Thereby,  when  the  degree  of  depression  of  the  acceler- 

ator  pedal  33a  for  reversing  the  player's  car  C1  is  the 
same  as  for  advancing,  the  reversing  speed  of  the  play- 
er's  car  C1  is  lower  than  the  advancing  speed.  There- 
fore,  it  is  possible  to  reliably  perform  a  reversing  oper- 

5  ation,  which  is  more  difficult  than  advancing.  When  the 
shift  lever  51  is  placed  at  the  reverse  position,  the 
traveling  speed  may  be  fixed,  regardless  of  the  degree 
of  depression  of  the  accelerator  pedal  33a. 
[0053]  The  general  car  control  section  642  controls 

10  the  running  of  one  or  a  predetermined  number  of  gen- 
eral  cars,  other  than  the  player's  car  C1  and  the  oppo- 
nent  car  C2,  within  the  running  space  on  the  monitor 
screen  42.  These  general  cars  function  as  obstacles  in 
the  driving  game. 

is  [0054]  The  opponent  car  control  section  643  controls 
the  running  of  the  opponent  car  C2  that  competes  with 
the  player's  car  C1,  and  subjects  the  opponent  car  C2 
to  a  predetermined  running  process  in  connection  with 
the  player's  car  control  section  641  . 

20  [0055]  The  position  judgement  section  644  searches 
for  all  cars  existing  within  a  preset  field  of  view,  based 
on  coordinate  data  on  the  player's  car  C1  ,  the  opponent 
car  C2,  and  general  cars  that  are  sent  from  the  player's 
car  control  section  641  ,  the  general  car  control  section 

25  642,  and  the  opponent  car  control  section  643,  and  out- 
puts  data  on  the  search  result  to  the  image  processing 
section  645.  The  position  judgment  section  644  also 
judges  the  positional  relationship  between  the  player's 
car  C1  ,  and  the  opponent  car  C2  and  general  cars,  such 

30  as  a  collision  including  a  minor  collision,  the  positional 
relationship  between  the  player's  car  C1  and  a  fixed  ob- 
stacle,  and  the  like.  When  it  is  determined  that  a  minor 
collision  or  a  collision  has  occurred  between  the  player's 
car  C1  and  another  car,  or  between  the  player's  car  C1 

35  and  the  fixed  obstacle,  the  position  judgement  section 
644  sends  a  collision  signal  to  the  image  processing 
section  645.  Furthermore,  the  position  judgment  section 
644  has  the  functions  of  determining  a  "tagger"  car  car- 
rying  the  time  bomb  Q,  and  of  exchanging  the  "tagger" 

40  between  the  player's  car  C1  and  the  opponent  car  C2 
when  the  cars  touch. 
[0056]  The  image  processing  section  645  subjects  all 
the  cars  searched  by  the  position  judgement  section  644 
and  specific  views  (roads,  buildings,  etc.)  in  the  running 

45  space  within  the  field  of  view,  to  a  well-known  three-di- 
mensional  image  process  such  as  a  geometric  process 
or  a  rendering  process.  A  three-dimensional  image  pro- 
duced  as  the  result  of  the  process  is  displayed  on  the 
monitor  screen  42.  The  image  processing  section  645 

so  also  counts  the  time  that  elapsed  from  the  beginning  of 
the  game,  and  displays  on  the  monitor  screen  42  an  im- 
age  of  the  exploding  time  bomb  Q,  when  a  preset  time 
has  elapsed. 
[0057]  Therefore,  when  the  player  sits  on  the  simulat- 

es  ed  driver's  seat  2  (FIG.  1  )  and  operates  the  start  button 
34d,  a  predetermined  initial  image  first  appears  on  the 
monitor  screen  42.  By  operating  the  steering  wheel  34b, 
the  shift  lever  51  ,  and  the  like  in  the  driving  unit  61  ,  an 
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operation  signal  is  input  to  the  player's  car  control  sec- 
tion  641,  and  a  predetermined  process  is  executed.  A 
process  signal  is  input  to  the  position  judgment  section 
644,  and  time-varying  views  in  the  running  space  cen- 
tered  on  the  player's  car  C1  are  shown  on  the  monitor  s 
screen  42.  The  opponent  car  C2  also  runs  under  the 
control  of  the  opponent  car  control  section  643,  and  the 
driving  game  proceeds  in  which  the  player's  car  C1  and 
the  opponent  car  C2  chase  each  other.  When  the  time 
bomb  Q  carried  by  one  of  the  player's  car  C1  and  the  10 
opponent  car  C2  is  transferred  to  the  other  car  by  a  con- 
tact  therebetween  and  the  preset  time  elapses,  the  time 
bomb  Q  explodes,  thereby  finishing  the  game. 
[0058]  The  operation  of  the  present  invention  will  be 
described  below  with  reference  to  FIGS.  3A  and  3B.  15 
FIGS.  3A  and  3B  are  cross-sectional  views  of  the  shift 
lever  structure  5  shown  in  FIG.  2,  as  viewed  from  the 
side,  respectively  showing  a  state  in  which  the  shift  lever 
51  is  placed  in  the  advance  position,  and  a  state  in  which 
the  shift  lever  51  is  placed  in  the  reverse  position.  As  20 
shown  in  FIG.  3A,  the  shift  lever  51  is  usually  placed  in 
the  advance  position  because  of  the  urging  force  of  the 
first  coil  spring  54.  Therefore,  when  the  player  depress- 
es  the  accelerator  pedal  33a  to  move  the  player's  car 
C1  ,  the  car  C1  advances.  25 
[0059]  Only  when  reversing  the  player's  car  C1  for 
convenience  of  proceeding  of  the  game,  the  player  grips 
the  grip  51c  in  his  or  her  left  hand  and  moves  the  shift 
lever  51  backward.  Then,  the  lever  body  51a  pivots 
clockwise  about  the  support  shaft  55,  and  the  lower  end  30 
of  the  lever  body  51a  kicks  the  movable  arm  53b,  as 
shown  in  FIG.  3B,  whereby  the  shift  lever  51  is  detected 
being  placed  in  the  reverse  position.  Consequently,  the 
player's  car  C1  on  the  monitor  screen  42  is  reversed  by 
depressing  the  accelerator  pedal  33a.  35 
[0060]  In  order  to  cause  the  reversing  player's  car  C1 
to  advance  again,  it  is  only  necessary  to  remove  the 
hand  from  the  grip  51c.  By  doing  this,  the  shift  lever  51 
pivots  counterclockwise  about  the  support  shaft  55  be- 
cause  of  the  urging  force  of  the  first  coil  spring  54,  and  40 
the  interference  with  the  movable  arm  53b  by  the  lower 
end  of  the  shift  lever  51  is  eliminated.  Thereby,  the  shift 
lever  51  is  detected  being  placed  in  the  advance  posi- 
tion,  and  the  player's  car  C1  is  advanced  by  depressing 
the  accelerator  pedal  33a.  45 
[0061]  In  the  present  invention,  as  described  in  detail 
above,  the  shift  lever  51  is  usually  placed  in  the  advance 
position  by  the  urging  force  of  the  first  coil  spring  54,  and 
the  player's  car  C1  can  be  reversed  only  when  the  shift 
Iever51  is  moved  to  the  reverse  position  against  the  urg-  so 
ing  force  of  the  first  coil  spring  54  and  is  held  in  this  po- 
sition.  Even  if  the  shift  lever  51  is  moved  to  the  reverse 
position,  it  is  automatically  returned  to  the  advance  po- 
sition  only  by  removing  the  hand  from  the  grip  51c. 
Therefore,  even  when  the  player's  car  C1  is  tactically  55 
reversed  during  the  driving  game,  it  is  possible  to  greatly 
shorten  the  operation  time  until  the  player's  car  C1  ad- 
vances,  compared  with  the  conventional  art  in  which  the 
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shift  lever  is  forcibly  switched  to  the  advance  position 
while  gripping  the  grip  51c.  Even  when  the  car  tempo- 
rarily  reverses,  the  driving  game,  which  mainly  deals 
with  advancing,  can  be  made  more  interesting. 
[0062]  While  the  present  invention  has  been  de- 
scribed  with  reference  to  what  are  presently  considered 
to  be  the  preferred  embodiments,  it  is  to  be  understood 
that  the  invention  is  not  limited  to  the  disclosed  embod- 
iments,  and  is  intended  to  cover  various  modifications 
as  follows: 

(1)  While  the  "tag"  game  in  which  the  car  runs  with 
the  time  bomb  Q  carried  therewith  is  adopted  as  a 
driving  game  to  which  the  shift  lever  structure  5  is 
applied,  in  the  above-described  embodiments,  the 
present  invention  does  not  limit  the  driving  game  to 
the  "tag"  game.  The  driving  game  may  be,  for  ex- 
ample,  a  simple  chase  game,  or  a  racing  game  in 
which  cars  run  along  predetermined  courses  in  a 
maze. 
(2)  While  the  shift  lever  51  is  placed  inside  the  cas- 
ing  52  in  the  above  embodiments,  the  fulcrum  mem- 
ber  51  b  of  the  shift  lever  51  may  be  put  between  the 
side  plates  of  the  side  fence  member  22  so  that  the 
shift  lever  51  can  pivot  about  a  support  shaft  pass- 
ing  between  the  side  plates,  without  particularly  em- 
ploying  the  casing  52.  This  makes  it  possible  to  omit 
the  casing  52,  and  to  thereby  contribute  to  reduction 
in  component  cost.  The  shift  lever  51  may  pivot  in 
the  lateral  direction. 
(3)  While  the  limit  switch  53  is  used  as  a  means  for 
detecting  the  shift  position  of  the  shift  lever  51  in  the 
above  embodiments,  the  present  invention  does 
not  limit  the  detecting  means  to  the  limit  switch  53. 
Instead  of  the  limit  switch  53,  other  mechanical 
switches,  and  proximity-sensor  switches,  such  as  a 
photosensor,  a  magnetic  sensor,  a  capacitive  sen- 
sor,  and  a  piezoelectric  sensor,  may  be  adopted. 
(4)  While  the  first  coil  spring  54  is  used  as  an  urging 
means  for  urging  the  shift  lever  51  toward  the  ad- 
vance  position  in  the  above  embodiments,  the 
present  invention  does  not  limit  the  urging  means 
to  the  first  coil  spring  54,  and  all  types  of  urging 
means,  such  as  a  leaf  spring,  a  V-spring,  and  a  spi- 
ral  spring,  are  applicable. 
(5)  While  the  shift  lever  51  can  pivot  about  the  sup- 
port  shaft  55  in  the  above  embodiments,  the  shift 
lever  may  be  of  a  slide  type  that  slides  forward  and 
backward  along  a  guide  member,  or  a  button  type 
that  is  moved  by  being  pressed  by  a  finger  or  the 
like. 
(6)  While  a  car  is  applied  as  the  moving  object  in 
the  above  embodiments,  the  present  invention 
does  not  limit  the  moving  object  to  a  car  and  is  ap- 
plicable  to  all  moving  objects,  such  as  a  helicopter 
or  a  ship,  that  can  selectively  move  forward  and 
backward. 
(7)  While  the  moving  space  in  which  the  moving  ob- 
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ject  moves  is  a  two-dimensional  space  in  the  above 
embodiments,  it  may  be  a  three-dimensional  space, 
such  as  air,  water,  and  the  earth. 
(8)  While  the  speed  of  the  player's  car  C1  increases 
in  proportion  to  the  degree  of  depression  of  the  ac-  s 
celerator  pedal  33a  in  the  state  in  which  the  shift 
lever  51  is  placed  in  the  advance  position,  in  the 
above  embodiments,  the  rate  of  change  of  speed 
may  be  increased  step  by  step  in  accordance  with 
the  degree  of  depression  of  the  accelerator  pedal  10 
33a.  This  can  give  the  player  a  feeling  of  automatic 
gear  shifting  in  accordance  with  the  degree  of  de- 
pression  of  the  accelerator  pedal  33a  as  in  an  actual 
car  that  is  capable  of  automatic  gear  shifting,  there- 
by  making  the  game  more  realistic.  15 
(9)  While  the  rearview  mirror  region  42a  is  set  at  a 
predetermined  upper  position  in  the  monitor  screen 
42  in  the  above  embodiments,  a  monitor  device  for 
displaying  only  a  running  space  behind  the  player's 
card  may  be  provided  separately  from  the  monitor  20 
screen  42  so  that  the  view  behind  the  player's  car 
CI  is  shown  on  a  screen  of  this  monitor  device. 
(10)  While  the  view  of  the  running  space  behind  the 
player's  car  C1  is  always  shown  in  the  rearview  mir- 
ror  region  42a  formed  on  the  monitor  screen  42  in  25 
the  above  embodiments,  the  rear  view  may  be  dis- 
played  in  the  rearview  mirror  region  42a  only  when 
the  shift  lever  51  is  placed  in  the  reverse  position. 
Furthermore,  it  may  be  possible  to  form  a  small 
rearview  mirror  region  on  the  monitor  screen  42  in  30 
the  state  in  which  the  shift  lever  51  is  placed  in  the 
advance  position,  and  to  form  a  large  rearview  mir- 
ror  region  by  enlarging  the  small  rearview  mirror  re- 
gion  in  the  state  in  which  the  shift  lever  51  is  placed 
in  the  reverse  position.  35 

for  changing  the  drive  position  of  said  shift  lever  51  . 

3.  A  shift  lever  structure  of  a  driving  game  machine 
according  to  claim  1  or  2,  wherein  said  position  de- 
tecting  means  is  a  limit  switch  53. 

4.  A  shift  lever  structure  of  a  driving  game  machine 
according  to  any  of  claims  1  to  3,  wherein  said  first 
urging  means  is  a  coil  spring  54. 

5.  A  shift  lever  structure  of  a  driving  game  machine 
according  to  any  of  claims  1  to  4,  wherein  said  con- 
trol  section  64  informs  said  moving  object  of  the 
traveling  speed  corresponding  to  the  degree  of  de- 
pression  of  an  accelerator  pedal  33a,  and  exerts 
control  so  that  the  maximum  speed  when  said  shift 
lever  51  is  placed  in  the  reverse  position  is  lower 
than  when  said  shift  lever  51  is  placed  in  the  ad- 
vance  position. 

6.  A  shift  lever  structure  of  a  driving  game  machine 
according  to  any  of  claims  1  to  5,  wherein  a  second 
image  monitor  is  provided  to  display  a  simulated 
moving  space  behind  said  moving  object,  at  least 
when  said  shift  lever  51  is  placed  in  the  reverse  po- 
sition. 

Claims 

1.  A  shift  lever  structure  of  a  driving  game  machine  in  40 
which  a  moving  object  displayed  on  an  image  mon- 
itor  42  advances  or  reverses  in  a  simulated  moving 
space  in  response  to  a  control  signal  from  a  control 
section  64  according  to  a  simulated  driving  opera- 
tion  of  a  player,  said  shift  lever  structure  comprising:  45 

a  shift  lever  51  capable  of  changing  its  position 
between  an  advance  position  for  directing  said 
moving  object  to  advance  and  a  reverse  posi- 
tion  for  directing  said  moving  object  to  reverse;  so 
position  detecting  means  for  detecting  said 
shift  lever  51  being  placed  in  the  positions;  and 
first  urging  means  for  urging  said  shift  lever  51 
toward  the  advance  position. 

55 
2.  A  shift  lever  structure  of  a  driving  game  machine 

according  to  claim  1  ,  wherein  second  urging  means 
is  provided  to  give  a  tactile  response  to  an  operation 
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