
Office  europeen  des  brevets  (fi)  Publication  number  :  0  620   3 3 8   A 1  

@  EUROPEAN  PATENT  A P P L I C A T I O N  

©  Application  number  :  94302503.1  ©  Int.  CI.5  :  E04H  6 /20  

(22)  Date  of  filing  :  08.04.94 

©  Priority  :  13.04.93  KR  9306130  @  Inventor  :  Paek,  Youn  Kang 
Yeonchuk  Jukong  Apt.  113-103, 

@  Date  of  publication  of  application  :  102,  Yeonchuk-Dong 
19.10.94  Bulletin  94/42  Daeduk-ku,  Daejun  (KR) 

(S)  Designated  Contracting  States  :  @  Representative  :  Needle,  Jacqueline 
DE  FR  GB  IT  W.H.  BECK,  GREENER  &  CO 

7  Stone  Buildings 
©  Applicant  :  Paek,  Youn  Kang  Lincoln's  Inn 

Yeonchuk  Jukong  Apt.  113-103,  London  WC2A  3SZ  (GB) 
102,  Yeonchuk-Dong 
Daeduk-ku,  Daejun  (KR) 

©  An  automated  parking  garage  and  an  automobile  lifting  unit  therefor. 

©  An  automated  parking  garage  has  a  pair  of 
automobile  lifting  units  (100,  100a)  of  multi- 
storied  construction,  each  having  a  movable 
middle  vehicle  carrying  pan  (102)  and  a  lower  T 
stationary  vehicle  carrying  pan  (104).  The  park- 
ing  garage  comprises  a  multistorey  parking  3  
building  (6)  having  a  number  of  parking  floors  =  
arranged  on  either  side  of  a  shaft  in  which  the 
two  lifting  units  (100,  100a)  move.  Power  from  a  =|  —  | 
drive  power  generating  unit  (1)  is  used  to  drive 
the  lifting  units  such  that  one  lifting  unit  L  
ascends  as  the  other  descends.  Each  pan  (102,  -f  1  —  
104)  has  a  pair  of  vehicle  holding  conveyor  belts  _ * ! 5 S  
(104a),  and  a  main  drive  shaft  (201)  for  driving  J04O_^  3~]EEE 
the  holding  conveyor  belts  also  powers  a  pair  of  „r  ^'J' 
parking  conveyor  belts  (104b)  on  a  parking  ^ f 3 = =  
floor.  A  timing  unit  (170)  controls  the  movement  4,  ■ 
of  the  conveyor  belts  and  causes  the  holding  ^   —  1== and  parking  conveyor  belts  (104a,  104b)  to  be  Wo-""""  "1  —  '== 
stopped  after  moving  a  predetermined  distance. 
A  roll  guider  unit  (180)  is  associated  with  each  H  r =  
automobile  lifting  unit  (100,  100a)  for  bridging  " 
the  gap  between  a  vehicle  holding  conveyor 
belt  (104a)  and  a  parking  conveyor  belt  (104b). 
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The  present  invention  relates  to  an  automobile 
lifting  unit  for  a  parking  garage  for  automobiles  and 
other  vehicles,  and  to  an  automated  multistorey  park- 
ing  garage  provided  with  an  automobile  lifting  unit, 
such  as  a  parking  elevator.  5 

With  the  growing  commercialization  of  available 
land  in  urban  areas,  especially  in  city  centre  areas 
where  high  density  shopping  and  business  buildings 
are  located,  and  the  attendant  increase  in  land  costs, 
the  use  of  large  areas  of  such  land  for  parking  auto-  10 
mobiles  and  other  vehicles  is  an  uneconomical  oper- 
ation  from  the  standpoint  of  monetary  return,  and  yet 
the  aforementioned  commercialization  has  created 
an  increasing  demand  for  parking  space. 

In  order  to  achieve  the  aforementioned  demand,  15 
there  has  been  a  design  of  underground  parking  sys- 
tem  of  multistorey,  ie.,  two  to  five  floors  underground. 
However,  such  an  underground  multistorey  parking 
system  has  a  problem  in  that  considerable  inconve- 
nience  togetherwith  uneconomical  time  consumption  20 
is  required  in  parking  operation  for  the  automobiles. 
Furthermore,  another  problem  of  the  underground 
parking  system  is  resided  in  that  the  system  is  com- 
paratively  expensive. 

A  more  economically  desirable  result  can  be  ach-  25 
ieved  through  the  use  of  multistorey  parking  building 
garage. 

There  has  been  proposed  a  ramp  type  multistor- 
ey  parking  building  where  the  driver  drives  the  auto- 
mobile  to  a  desired  floor  by  way  of  a  ramp,  and  30 
searches  for  an  empty  parking  space  in  which  to  park 
the  automobile.  Such  a  ramp  type  parking  building  is 
generally  installed  with  a  passenger  elevator  by  the 
use  of  which  the  driver  descends  to  the  ground  floor 
of  the  parking  building.  Such  a  ramp  type  parking  35 
building  has  the  disadvantage  that  its  space  efficien- 
cy  is  deteriorated  as  it  has  to  be  provided  with  the 
ramp  as  well  as  the  additional  passenger  elevator. 

The  above  deterioration  of  the  space  efficiency  of 
the  ramp  type  parking  building  is  somewhat  over-  40 
come  by  an  automated  multistorey  parking  system 
where  an  automobile  to  be  parked  is  automatically 
lifted  to  a  desired  floor  while  being  loaded  on  automo- 
bile  lifting  means  and  automatically  conveyed  to  a 
parking  place  by  a  parking  conveyor  system.  45 

However,  such  a  known  automated  parking  build- 
ing,  while  somewhat  improving  the  space  efficiency 
of  the  building,  nevertheless  has  a  disadvantage  in 
that  the  automobile  lifting  means  lifts  only  one  auto- 
mobile  at  a  time,  thereby  causing  other  automobiles  50 
to  be  parked  to  wait  at  the  ground  floor  of  the  building 
during  a  lifting  and  parking  operation  of  the  automo- 
bile  lifting  means.  Anotherdisadvantage  of  the  known 
automated  parking  building  is  resided  in  that  its  space 
efficiency  is  still  poor.  That  is,  when  there  is  an  auto-  55 
mobile  parked  on  a  parking  cell,  the  parking  cell  hav- 
ing  a  parking  capacity  capable  of  parking  at  least  two 
automobiles  at  a  time,  the  remaining  parking  space 

of  the  parking  cell  can  not  be  used  since  the  parked 
automobile  can  not  be  changed  in  its  parking  position 
and  thus  another  automobile  to  be  newly  parked  can 
not  be  parked  on  the  same  parking  cell. 

In  addition,  it  has  been  noted  that  the  automobile 
held  by  the  elevator  is  apt  to  unconsciously  slip  over 
the  automobile  holding  pan  of  the  elevator  and  this 
causes  the  risk  of  an  accident  to  be  always  present. 

Also,  the  known  automated  parking  building  has 
a  gap  between  the  automobile  holding  pan  of  the  ele- 
vator  and  a  parking  pan  of  the  parking  cell.  In  the  prior 
art,  this  gap  has  been  considered  to  be  inevitably  pro- 
vided  between  the  pans  in  order  to  allow  the  elevator 
to  operate  without  hindrance.  However,  this  gap  caus- 
es  the  automobiles  passing  over  to  jolt,  so  that  the  risk 
of  an  accident  is  always  present. 

It  is  an  object  of  the  present  invention  to  seek  to 
provide  an  automobile  lifting  unit  and  an  automated 
parking  garage  in  which  these  disadvantages  are  re- 
duced. 

According  to  a  first  aspect  of  the  present  inven- 
tion  there  is  provided  an  automobile  lifting  unit  for  an 
automated  parking  garage,  said  lifting  unit  having  a 
multistoried  construction  and  comprising  a  frame 
supporting  a  lower  stationary  vehicle  carrying  pan 
and  a  movable  middle  vehicle  carrying  pan,  wherein 
said  movable  middle  pan  is  movable  relative  to  said 
frame  between  a  load  position  near  to  said  lower  pan 
and  a  vehicle  supporting  position  spaced  above  said 
lower  pan,  and  further  comprising  a  pan  lifting  mech- 
anism  for  selectively  driving  the  movable  middle  pan 
between  its  load  and  vehicle  supporting  positions. 

Preferably,  each  of  said  movable  middle  pan  and 
said  lower  pan  has  a  respective  pair  of  holding  con- 
veyor  belts  for  moving  vehicles,  and  further  compris- 
ing  a  conveyor  belt  drive  mechanism  supported  on 
said  lower  pan  fordriving  said  pairs  of  holding  convey- 
or  belts,  the  power  for  said  conveyor  belt  drive  mech- 
anism  being  obtained  from  a  main  drive  shaft  extend- 
ing  through  said  lifting  unit. 

In  an  embodiment,  said  main  drive  shaft  is  con- 
nective  to  a  drive  power  generating  unit  of  said  park- 
ing  garage  and  extends  substantially  vertically  and 
penetrates  through  said  movable  middle  pan  and  said 
lower  pan,  and  wherein  said  pan  lifting  mechanism  for 
said  movable  middle  pan  is  arranged  to  be  powered 
by  said  main  drive  shaft  and  is  supported  by  said 
frame  of  said  lifting  unit. 

Preferably,  each  said  holding  conveyor  is  formed 
of  a  plurality  of  belt  segments,  each  said  belt  segment 
being  provided  with  a  plurality  of  non-slip  protrusions. 

The  invention  also  extends  to  an  automated  park- 
ing  garage  comprising  a  multistorey  parking  building 
divided  into  two  sections  by  a  shaft,  and  a  pair  of  au- 
tomobile  lifting  units  arranged  to  move  upwardly  and 
downwardly  within  said  shaft,  the  lifting  units  being 
arranged  such  that  one  lifting  unit  ascends  whilst  the 
other  lifting  unit  descends,  and  a  drive  power  gener- 
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ating  unit  for  causing  said  lifting  units  to  ascend  or  de- 
scend,  wherein  a  respective  main  drive  shaft  is  asso- 
ciated  with  each  said  lifting  unit  and  is  arranged  to 
provide  power  to  said  lifting  unit,  and  wherein  each 
said  drive  shaft  is  driven  by  said  drive  power  gener- 
ating  unit. 

In  an  embodiment,  said  parking  building  has  a 
number  of  parking  floors  each  divided  into  two  sec- 
tions  arranged  on  each  side  of  said  shaft  and  each 
said  parking  floor  having  a  pair  of  parking  conveyor 
belts,  wherein  each  said  lifting  unit  has  at  least  one 
pair  of  vehicle  holding  conveyor  belts,  and  wherein 
both  said  parking  conveyor  belts  and  said  vehicle 
holding  conveyor  belts  are  powered  by  way  of  said 
main  drive  shaft  which  is  connected  to  said  drive  pow- 
er  generating  unit. 

Preferably,  the  parking  garage  further  comprises 
a  timing  unit  for  controlling  movement  of  said  vehicle 
holding  and  parking  conveyor  belts  such  that  said 
conveyor  belts  are  automatically  stopped  after  mov- 
ing  a  predetermined  distance,  and  a  roll  guider  unit 
associated  with  each  automobile  lifting  unit  for  bridg- 
ing  the  gap  between  a  vehicle  holding  conveyor  belt 
of  the  lifting  unit  and  a  parking  conveyor  belt  of  the 
parking  building. 

In  an  embodiment,  lifting  unit  drive  means  may 
be  provided  for  lifting  said  automobile  lifting  units 
within  said  shaft,  said  lifting  unit  drive  means  com- 
prising  a  second  drive  shaft  coupled  to  said  drive  pow- 
er  generating  unit  and  coupled  to  said  automobile  lift- 
ing  units  by  gearing. 

Preferably,  the  parking  garage  further  comprises 
levelling  means  at  the  bottom  of  said  shaft  and  ar- 
ranged  to  level  part  of  an  automobile  lifting  unit  with 
a  floor  of  said  parking  building. 

The  automated  parking  garage  preferably  com- 
prises  automobile  lifting  units  as  defined  above. 

According  to  a  further  aspect  of  the  present  in- 
vention  there  is  provided  an  automated  multistorey 
parking  garage  comprising  a  drive  power  generating 
unit;  a  pair  of  automobile  lifting  units  provided  in  a 
parking  bui  Iding,  divided  into  two  sections  with  an  ele- 
vator  well  therebetween  for  receiving  the  lifting  units, 
the  lifting  units  cooperating  with  each  other  such  that 
they  move  in  a  seesaw  type  and  each  of  the  lifting 
units  having  a  two-storied  construction  in  that  it  has 
a  lif  table  middle  pan  and  a  stationary  lower  pan;  a  pair 
of  holding  conveyor  belts  being  provided  on  each  of 
the  liftable  middle  pan  and  the  stationary  lower  pan; 
a  pair  of  parking  conveyor  belts,  provided  on  every 
floor  of  each  of  the  two  sections  of  the  parking  build- 
ing;  a  main  drive  shaft  for  driving  the  liftable  middle 
pan  as  well  as  all  of  the  conveyor  belts,  the  main  drive 
shaft  being  connected  to  the  drive  power  generating 
unit  and  vertically  arranged  while  penetrating  a  cor- 
ner  of  each  of  the  lifting  units;  a  second  drive  shaft 
for  lifting  the  lifting  units,  the  second  drive  shaft  being 
connected  to  the  drive  power  generating  unit  and  con- 

nected  to  the  lifting  units  by  gearing  means;  a  middle 
pan  lifting  mechanism  for  lifting  the  liftable  middle 
pan  of  each  of  the  lifting  units  by  the  drive  power  of 
the  drive  power  generating  unit  transmitted  thereto 

5  through  the  main  drive  shaft,  the  lifting  mechanism 
being  provided  on  a  top  plate  of  the  lifting  unit;  a  con- 
veyor  belt  drive  mechanism  for  driving  all  of  the  hold- 
ing  and  parking  conveyor  belts  by  the  drive  power  of 
the  drive  power  generating  unit  transmitted  thereto 

10  through  the  main  drive  shaft,  the  drive  mechanism  be- 
ing  provided  on  a  bottom  surface  of  the  stationary 
lower  pan  of  the  lifting  unit;  a  timing  unit,  controlling 
a  moving  distance  of  the  holding  and  parking  convey- 
or  belts  such  that  the  conveyor  belts  are  automatical- 

15  ly  stopped  after  moving  by  a  predetermined  distance; 
and  a  roll  guider  unit  for  covering  a  gap  between  the 
lifting  unit  and  a  parking  pan  of  the  parking  cell. 

An  embodiment  of  an  automated  parking  garage 
of  the  invention  automatically  controls  parking,  deliv- 

20  ering  and  conveying  of  automobiles  by  a  pair  of  ele- 
vators,  operating  in  seesaw  type,  and  by  way  of  con- 
veyor  belts,  installed  on  the  elevators  as  well  as  on 
the  parking  pans  of  the  parking  cells,  and  has  a  drive 
unit  driving  both  the  elevators  and  the  conveyor  belts. 

25  Each  of  the  elevators  of  an  embodiment  of  the  au- 
tomated  parking  garage  is  preferably  constructed  to 
have  a  two  storied  structure  with  a  liftable  middle  pan 
and  a  stationary  lower  pan.  The  elevator  can  load  in- 
dividual  automobiles  on  each  of  the  two  pans. 

30  In  an  automated  parking  garage  of  an  embodi- 
ment  of  the  invention  the  automobiles  to  be  parked 
are  stably  held  by  the  elevators  and  stably  carried  by 
conveyor  belts,  which  preferably  have  a  plurality  of 
protrusions  on  their  belt  segments. 

35  Preferably,  the  gap  between  a  holding  pan  of  the 
elevator  and  a  parking  pan  of  the  parking  cell  is  cov- 
ered  by  a  roll  guider  unit,  which  does  not  hinder  the 
ascending  and  descending  operation  of  the  elevator 
but  smoothly  passes  the  automobile  thereover  with- 

40  OUt  jolt. 
In  an  embodiment,  means  for  levelling  one  of  the 

pans  of  said  lifting  units  with  the  ground  floor  of  said 
parking  building  are  provided,  said  means  being  pro- 
vided  on  the  bottom  of  said  shaft  of  said  parking 

45  building. 
Preferably,  said  drive  power  generating  unit  com- 

prises  a  pair  of  drive  power  output  parts  connected  to 
said  main  drive  shaft  and  said  second  drive  shaft,  re- 
spectively. 

so  In  an  embodiment,  said  middle  pan  lifting  mech- 
anism  comprises  a  rotatable  bobbin  shaft  adapted  to 
tighten  or  loosen  a  transmission  chain  for  lifting  said 
liftable  middle  pan,  said  bobbin  shaft  being  supported 
by  a  pair  of  end  supports  fixed  to  said  top  plate  of 

55  each  of  the  lifting  units,  a  first  gear  provided  at  an  end 
of  said  bobbin  shaft,  a  second  gear  selectively  engag- 
ing  with  said  first  gear,  a  third  gear  coaxially  fixed  to 
said  second  gear  and  selectively  restricted  in  its  ro- 
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tation  by  a  control  rod  of  a  first  solenoid,  a  third  trans- 
mission  gearapplied  with  the  drive  power  of  said  drive 
power  generating  unit  through  said  main  drive  shaft, 
a  first  clutch  coaxially  fixed  to  said  third  gear  and  hav- 
ing  a  bevel  gear  at  an  end  thereof,  said  bevel  gear  se-  5 
lectively  engaging  with  said  third  transmission  gear, 
and  a  second  solenoid  controlling  said  bevel  gear  of 
the  first  clutch  such  that  said  bevel  gear  selectively 
engages  with  said  third  transmission  gear. 

Preferably,  said  second  drive  shaft  comprises  a  10 
pair  of  sprockets,  each  of  said  sprockets  being  pro- 
vided  with  a  track  about  its  outer  periphery  to  provide 
a  positive  engagement  with  a  chain,  said  chain  hang- 
ing  to  said  top  plate  of  each  of  the  lifting  units  through 
a  guide  roller.  15 

Said  roll  guider  unit  may  comprise  a  plurality  of 
rollers,  rotatably  mounted  about  a  plurality  of  support 
bars  such  that  they  provide  a  stepped  profile  for  the 
guider  unit,  and  cooperates  with  said  conveyor  belt 
drive  mechanism  to  selectively  cover  the  gap  be-  20 
tween  said  lifting  unit  and  said  parking  pan. 

In  an  embodiment,  said  timing  unit  comprises  a 
rotatable  timing  sensor  disc  having  a  locking  notch  at 
a  circumferential  portion  thereof,  and  connected  to  a 
pair  of  bevel  gears  through  a  belt  gearing,  said  pair  of  25 
bevel  gears  being  applied  with  the  rotational  force  of 
said  main  drive  shaft  through  a  sprocket. 

Preferably,  said  timing  unit  further  comprises  a 
turning  lever  which  turns  about  a  hinged  position  to 
be  selectively  locked  to  said  timing  sensor  disc  by  a  30 
locking  member  controlled  by  a  control  rod  of  a  sole- 
noid. 

Said  locking  member  may  be  provided  on  its  bot- 
tom  surface  with  a  locking  bolt,  said  locking  bolt  being 
selectively  locked  to  said  locking  notch  of  the  rotat-  35 
able  timing  sensor  disc. 

Preferably,  said  turning  lever  comprises  a  switch 
lever,  said  switch  lever  being  biased  at  its  inner  end 
by  a  compression  coil  spring  and  having  a  T-shaped 
front  end  protruding  out  of  said  turning  lever.  40 

In  an  embodiment,  said  timing  unit  further  com- 
prises  a  first  switch  having  a  switch  button  and  con- 
nected  to  a  clutch  of  said  conveyor  belt  drive  mecha- 
nism,  said  clutch  selectively  transmitting  the  rotation- 
al  force  of  said  main  drive  shaft  to  said  conveyor  belt  45 
drive  mechanism,  and  a  first  torsion  spring  for  press- 
ing  down  said  switch  button  when  it  is  biased  by  a 
turning  lever,  said  first  torsion  spring  being  mounted 
on  said  first  switch  and  elastically  supported  at  its 
free  end  by  a  protrusion  of  said  turning  lever.  50 

Preferably,  said  timing  unit  further  comprises  a 
pair  of  operating  rods,  each  having  at  its  middle  por- 
tion  a  locking  block,  said  locking  bolt  being  locked  to 
a  T-shaped  front  end  of  a  switch  lever  and  to  a  second 
torsion  spring  of  a  second  switch  at  the  same  time,  55 
and  said  second  switch  having  a  switch  button  adapt- 
ed  for  controlling  a  solenoid  of  said  conveyor  belt 
drive  mechanism,  said  solenoid  being  adapted  to  con- 

trol  a  clutch  gear  transmitting  the  rotational  force  of 
the  main  drive  shaft  to  a  parking  conveyor  belt  drive 
gear,  and  said  switch  button  being  pressed  by  said 
second  torsion  spring  when  said  second  torsion 
spring  is  locked  to  said  locking  bolt. 

Preferably,  each  of  said  holding  and  parking  con- 
veyor  belts  moves  by  the  predetermined  distance, 
corresponding  to  a  width  of  an  automobile,  during  one 
revolution  of  a  timing  sensor  disc  of  said  timing  unit. 

Said  conveyor  belt  drive  mechanism  may  com- 
prise  a  pair  of  clutch  gears,  adapted  to  transmit  the  ro- 
tational  force  of  said  main  drive  shaft  to  said  parking 
conveyor  belts  provided  on  said  parking  cells  of  said 
two  sections  of  the  parking  building,  respectively, 
each  of  said  clutch  gears  being  controlled  by  a  link- 
age,  which  is  operated  underthe  control  of  a  solenoid, 
and  comprising  a  pair  of  link  bars  linked  to  each  other 
at  an  angle  of  30°  -  180°. 

In  an  embodiment,  each  of  said  holding  and  park- 
ing  conveyor  belts  comprises  a  plurality  of  belt  seg- 
ments  hinged  to  each  other  by  a  plurality  of  connec- 
tion  pins,  each  of  said  belt  segments  comprising  an 
upper  plate  and  a  lower  plate,  tightly  combined  with 
each  other  with  a  filler  therebetween,  and  a  plurality 
of  non-slip  protrusions  provided  on  said  upper  plate. 

Preferably,  each  of  said  parking  conveyor  belts 
has  a  length  longer  than  a  total  width  of  two  automo- 
biles  by  1.2  -  2.0  times. 

In  an  embodiment,  each  of  said  holding  and  park- 
ing  conveyor  belts  has  a  plurality  of  sprocket  slots  for 
engaging  with  sprockets  and  is  supported  at  its  both 
sides  by  a  plurality  of  support  rolls,  each  of  said 
sprockets  being  rotated  by  the  rotational  force  of  said 
main  drive  shaft  transmitted  through  said  conveyor 
belt  drive  mechanism. 

Said  main  drive  shaft  is  preferably  supported  at 
its  middle  portion  by  a  centre  rest  for  preventing  vi- 
bration. 

In  an  embodiment,  said  levelling  means  compris- 
es  a  top  plate,  means  for  upwardly  biasing  said  top 
plate,  and  a  stopping  assembly  provided  on  the  lower 
surface  of  said  top  plate  to  elastically  hold  said  top 
plate  at  a  predetermined  position.  Said  stopping  as- 
sembly  may  comprise  a  stopping  probe  elastically  in- 
serted  in  a  slot  to  hold  said  top  plate  at  said  predeter- 
mined  position,  said  slot  being  provided  on  a  side  wall 
of  said  shaft  of  the  parking  building,  a  pressure  probe 
vertically  penetrating  said  top  plate  such  that  it  retract 
by  the  weight  of  said  lifting  units,  said  pressure  probe 
cooperating  with  said  stopping  probe  to  lock  said  top 
plate  to  said  parking  building  or  to  release  said  top 
plate,  and  a  rotatable  L-shaped  lever  mounted  on  said 
top  plate  and  connected  at  its  opposite  ends  to  both 
said  pressure  probe  and  said  stopping  probe,  thereby 
causing  said  pressure  probe  to  cooperate  with  said 
stopping  probe. 

Embodiments  of  the  present  invention  will  here- 
inafter  be  described,  by  way  of  example,  with  refer- 
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ence  to  the  accompanying  drawings,  in  which: 
Figure  1  is  a  schematic  front  view  of  an  automat- 
ed  multistorey  parking  garage  in  accordance  with 
an  embodiment  of  the  present  invention; 
Figure  2A  is  a  front  view  of  a  lifting  unit  of  the  mul- 
tistorey  parking  garage  loaded  with  two  automo- 
biles  on  its  liftable  middle  pan  and  its  stationary 
lower  pan,  respectively; 
Figure  2B  is  a  sectional  view  of  a  slide  support  for 
supporting  the  slidable  movement  of  the  lifting 
unit  with  respect  to  a  rectangular  pillar  of  a  park- 
ing  building; 
Figure  3  is  a  side  view  showing  the  two  lifting 
units  in  a  seesaw  operation,  while  each  loading 
two  automobiles; 
Figure  4  is  a  perspective  view  showing  a  power 
transmission  mechanism  for  operating  the  lifting 
unit; 
Figure  5  is  a  schematic  front  view  showing  an  op- 
eration  of  a  pair  of  roll  guider  units  provided  at  op- 
posite  sides  of  an  automobile  holding  pan  of  the 
lifting  unit; 
Figure  6  is  a  view  showing  a  centre  rest  for  sup- 
porting  a  slender  main  drive  shaft; 
Figure  7A  is  a  bottom  view  of  a  conveyor  belt 
drive  mechanism  provided  on  the  bottom  surface 
of  the  lower  holding  pan  of  each  of  the  lifting 
units; 
Figure  7B  is  a  schematic  view  showing  a  clutch- 
ing  operation  of  a  clutch  gear  of  the  conveyor  belt 
drive  mechanism  of  Figure  7A; 
Figures  8Aand  8B  are  plane  views  of  a  timing  unit 
of  the  automated  parking  garage  of  the  present 
invention,  in  which: 
Figure  8A  shows  a  locked  position  of  a  timing 
sensor  disc;  and 
Figure  8B  shows  an  unlocked  position  of  the  tim- 
ing  sensor  disc; 
Figure  8C  is  a  sectional  view  of  the  timing  unit 
taken  along  the  section  line  A-A  of  Figure  8B; 
Figures  9Aand  9B  are  schematic  views  showing 
a  middle  pan  lifting  mechanism  provided  on  a  top 
plate  of  each  of  the  lifting  units,  in  which; 
Figure  9A  shows  the  mechanism  in  running  idle; 
and  Figure  9B  shows  the  mechanism  in  power 
transmitting  state; 
Figures  1  0A  and  10B  are  schematic  views  show- 
ing  a  second  clutch  of  the  main  drive  shaft,  in 
which: 
Figure  10A  shows  a  separated  position  of  the 
clutch;  and 
Figure  10B  shows  a  clutching  position  of  the 
clutch; 
Figures  11  A  and  11  B  are  schematic  views  show- 
ing  clutching  operation  of  a  third  clutch  of  the  con- 
veyor  belt  drive  mechanism  of  the  present  inven- 
tion; 
Figure  12A  is  an  enlarged  perspective  view  of  a 

belt  segment  of  the  conveyor  belts  of  the  present 
invention;  Figure  12B  is  a  plan  view  of  the  belt 
segment  of  Figure  12A; 
Figure  12C  is  a  partial  side  view  of  an  assembled 

5  conveyor  belt  for  showing  the  side  section  of  the 
belt  segments  hinged  to  each  other; 
Figure  1  3A  is  a  plan  view  of  the  conveyor  belt  hav- 
ing  a  plurality  of  belt  segments; 
Figure  13B  is  a  schematic  side  view  showing  the 

10  conveyor  belt  supported  by  a  plurality  of  support 
rolls,  preventing  the  deflection  of  the  conveyer 
belt  caused  by  its  own  weight; 
Figure  13C  is  a  sectional  view  of  the  conveyor 
belt  taken  along  the  section  line  B-B'  of  Figure 

15  13B; 
Figures  14Ato  14C  show  front  views  of  a  ground 
stabilizer  in  accordance  with  the  present  inven- 
tion,  respectively,  in  which: 
Figure  14Ashowsthe  stabilizerat  its  holding  pos- 

20  ition; 
Figure  14B  shows  the  stabilizer  at  the  initial  stage 
of  its  release  position;  and 
Figure  14C  shows  the  operation  of  the  stabilizer. 
Referring  to  the  drawings,  Figure  1  partially 

25  shows  an  automated  multistorey  parking  garage  in 
accordance  with  a  preferred  embodiment  of  the  pres- 
ent  invention,  Figure  2A  is  a  front  view  of  a  lifting  unit 
of  the  multistorey  parking  garage  loaded  with  two  au- 
tomobiles.  Figure  2B  isasectional  viewofaslide  sup- 

30  port  for  supporting  the  slidable  movement  of  the  lift- 
ing  unit,  Figure  3  is  a  side  view  showing  the  two  lifting 
units  in  a  seesaw  operation,  and  Figure  4  is  a  per- 
spective  view  showing  a  power  transmission  mecha- 
nism  for  operating  the  lifting  unit. 

35  The  parking  garage  includes  a  multistorey  park- 
ing  building,  divided  into  two  sections  with  a  vertical 
elevator  well  or  a  shaft  therebetween.  A  pair  of  auto- 
mobile  lifting  units  100  and  100a  are  installed  in  the 
elevator  well  between  the  two  sections  such  that  they 

40  slidably  seesaw  in  the  elevator  well,  otherwise  stated, 
one  of  the  units  100  and  100a  ascends  while  the  other 
unit  descends.  The  multistorey  parking  building  is 
provided  with  a  plurality  of  parking  cells  300,  each 
provided  on  every  floor  of  each  of  divided  building 

45  sections  and  having  a  pair  of  parking  conveyor  belts 
104b.  The  parking  conveyor  belts  cooperate  with 
holding  conveyor  belts  104a,  provided  on  the  lifting 
units  100  and  100a,  in  every  parking  operation  which 
will  be  described  later  herein.  Adrive  power  generat- 

50  ing  unit  1  is  mounted  on  an  uppermost  part,  or  a  pent- 
house,  of  the  parking  garage  to  generate  a  drive  pow- 
er  for  driving  the  lifting  unit  100  and  100a  as  well  as 
the  holding  and  parking  conveyor  belts  104a  and 
1  04b.  The  output  power  or  the  rotational  force  of  the 

55  drive  unit  1  is  transmitted  to  the  lifting  units  100  and 
100a,  so  that  one  of  the  units  is  lifted  while  the  other 
comes  down.  The  output  power  is  also  transmitted  to 
the  conveyor  belts  of  the  lifting  units  100  and  100a 
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as  well  as  the  conveyor  belts  1  04b  of  the  parking  cells 
300.  The  power  transmissions  from  the  drive  unit  1  to 
both  the  lifting  units  100  and  100a  and  the  conveyor 
belts  1  04a  and  1  04b  are  carried  out  by  individual  pow- 
er  transmission  mechanisms,  which  will  be  described 
in  detail  later  herein.  The  aforementioned  units  1, 
1  00,  1  00a  and  the  conveyor  belts  1  04a  and  1  04b  op- 
erate  under  the  control  of  a  conventional  control  unit 
(not  shown). 

The  pair  of  lifting  units  100  and  100a  have  the 
same  construction  and  thus  one  of  the  lifting  units,  for 
example,  the  lifting  unit  100  will  be  referred  to  in  the 
following  description. 

The  lifting  unit  100  has  such  two-storied  struc- 
ture  that  it  has  middle  and  lower  automobile  holding 
pans  102  and  104  as  best  seen  in  Figures  2  and  4. 
Here,  the  middle  pan  102  is  a  liftable  pan,  while  the 
lower  pan  is  a  stationary  pan.  A  slender  main  drive 
shaft  201,  connected  to  the  drive  unit  1  through  a 
transmission  gear  202,  is  vertically  arranged  and  pen- 
etrates  a  corner  of  the  lifting  unit  100.  This  lifting  unit 
100  also  has  a  top  plate  101,  having  thereon  a  middle 
pan  lifting  mechanism  103.  The  mechanism  103  is  in 
turn  connected  to  the  main  drive  shaft  201  using  a 
chain  gearing  or  a  belt  gearing,  which  will  be  descri- 
bed  later  herein.  The  liftable  middle  pan  102  together 
with  the  stationary  lower  pan  1  04  of  the  lifting  unit  1  00 
is  provided  with  the  pair  of  automobile  holding  con- 
veyor  belts  14a.  The  conveyor  belts  104a  cooperate 
with  the  parking  conveyor  belts  1  04b,  provided  on  the 
parking  cells  300,  in  parking  operation.  The  station- 
ary  lower  pan  1  04  is  provided  at  its  bottom  surface 
with  a  conveyor  belt  drive  mechanism  1  50.  The  mech- 
anism  150  transmits  the  rotational  force  of  the  drive 
unit  1  to  the  conveyor  belts  104a  and  104b  and  con- 
trols  their  automobile  conveying  direction.  As  best 
seen  in  Figures  9A  and  9B,  the  middle  pan  lifting 
mechanism  103  provided  on  the  top  plate  101  of  the 
lifting  unit  100  includes  a  bobbin  shaft  108.  The  bob- 
bin  shaft  108  is  adapted  to  tighten  or  loosen  a  wire  or 
a  chain  107  and  is  supported  byapairofend  supports 
109  and  109a  fixed  to  the  top  plate  101.  The  bobbin 
shaft  108  is  divided  into  two  winding  parts,  about 
which  individual  wires  are  wound.  The  bobbin  shaft 
108  also  includes  a  first  spur  gear  110  at  its  end.  The 
first  spur  gear  110  selectively  gears  with  a  second 
spur  gear  110a  of  a  first  clutch  112  which  is  operated 
under  the  control  of  first  and  second  solenoids  111a 
and  111b.  When  the  first  and  second  spur  gears  110 
and  11  0a  engage  with  each  other,  the  rotational  force 
of  the  main  drive  shaft  201  is  transmitted  to  the  bob- 
bin  shaft  108,  so  that  the  bobbin  shaft  108  rotates  in 
either  direction  and  the  liftable  middle  pan  102  of  the 
lifting  unit  100  is  slidably  moves  upwards  or  down- 
wards. 

The  first  clutch  112  is  provided  with  a  bevel  gear 
at  its  left  end.  This  bevel  gear  112b  is  driven  by  the 
rotational  force  of  the  main  drive  shaft  201  .  The  rota- 

tional  farce  is  transmitted  to  the  bevel  gear  112b 
through  first  to  third  transmission  gears  208,  209  and 
210  which  are  connected  to  each  other  by  two  end- 
less  chains  or  belts  11  3a  and  113b.  The  first  transmis- 

5  sion  gear  208  is  integrally  formed  with  the  drive  shaft 
201  to  rotate  along  with  the  shaft  201  ,  while  the  third 
transmission  gear  210  selectively  engages  with  the 
bevel  gear  112b  of  the  first  clutch  112.  On  the  other 
hand,  the  second  transmission  gear  209  is  used  as  a 

10  middle  gear  for  transmitting  the  rotational  force  of  the 
shaft  201  to  the  third  transmission  gear  210  through 
the  two  belts113aand113b.  The  first  and  second  sol- 
enoids  111aand  11  1b  operate  under  the  control  of  the 
control  unit  (not  shown)  and  controls  the  operation  of 

15  the  bobbin  shaft  108.  In  order  to  control  the  bobbin 
shaft  108,  a  control  rod  111a-1  of  the  first  solenoid 
111a,  integrally  formed  with  a  movable  core  of  the  first 
solenoid  111a,  selectively  engages  with  the  third  spur 
gear  110b  of  the  first  clutch  112. 

20  When  the  second  solenoid  111b  is  applied  with 
electric  power,  its  movable  core  is  retracted  and 
makes  the  control  rod  1  1  1  b-  1  ,  locked  to  an  annular 
locking  groove  11  2a  of  the  first  clutch  112,  move  in  the 
direction  shown  at  the  arrow  A  of  Figure  9B.  Such  a 

25  movement  of  the  control  rod  1  1  1  b-1  is  attended  with 
a  movement  of  the  first  clutch  112  in  the  direction 
shown  at  the  arrow  B,  so  that  the  bevel  gear  112b  of 
the  first  clutch  112  engages  with  the  third  transmis- 
sion  gear  210.  Hence,  the  rotational  force  of  the  main 

30  drive  shaft  201  is  transmitted  to  the  bobbin  shaft  1  08 
through  the  first  to  third  transmission  gears  208,  209 
and  210,  the  lever  gear  112b,  the  second  spur  gear 
1  1  0a  and  the  first  spur  gears  110. 

As  shown  in  Figure  7,  the  conveyor  belt  drive 
35  mechanism  150,  arranged  on  the  bottom  surface  of 

the  lower  holding  pan  104  of  the  lifting  unit  100,  in- 
cludes  a  plurality  of  clutches  as  well  as  a  plurality  of 
solenoids,  which  will  be  described  below.  The  drive 
mechanism  150  is  provided  with  a  second  clutch  151, 

40  arranged  on  a  corner  of  the  lower  holding  pan  104  as 
shown  in  Figures  1  0A  and  10B.  The  drive  mechanism 
150  further  includes  a  third  clutch  152  at  the  centre 
part  spaced  apart  from  the  second  clutch  151.  As 
shown  in  Figures  1  0A  and  10B,  the  second  clutch  151 

45  has  a  transmission  gear  151a,  while  the  third  clutch 
152  has  a  transmission  gear  152a  as  shown  in  Fig- 
ures  11Aand  11B.  The  two  transmission  gears  151a 
and  152a  are  connected  to  each  other  by  a  chain  or 
a  belt  21  3b. 

so  As  shown  in  Figures  7A,  11  A  and  11B,  the  trans- 
mission  gear  152a  of  the  third  clutch  152,  connected 
to  the  main  drive  shaft  201  through  the  transmission 
gear  151a  of  the  second  clutch  151,  engages  with 
either  of  a  pair  of  bevel  gears  153  and  153a  under  the 

55  control  of  a  fourth  solenoid  154.  The  pair  of  bevel 
gears  1  53  and  1  53a  are  connected  to  individual  trans- 
mission  shafts  157  and  156.  The  fourth  solenoid  154 
is  controlled  by  the  control  unit. 

6 
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The  transmission  gear  152a  of  the  third  clutch 
1  52  is  arranged  such  that  it  moves  leftwards  or  right- 
wards  and  engages  with  either  the  bevel  gear  1  53a  of 
the  left-side  transmission  shaft  156  or  the  bevel  gear 
1  53  of  the  right-side  transmission  shaft  157  under  the 
control  of  the  fourth  solenoid  154. 

As  shown  in  Figure  7A,  the  transmission  shafts 
1  56  and  1  57  are  also  provided  with  bevel  gears  1  56b 
and  157b  at  their  outer  ends,  respectively.  In  addition, 
a  pair  of  clutch  gears  158  and  158a  are  provided  to 
achieve  the  selective  power  transmission  between 
the  bevel  gears  157a  and  156b  and  the  transmission 
gears  311  and  311a,  respectively.  Here,  the  clutching 
operation  of  each  of  the  clutch  gears  158  and  158a  is 
carried  out  by  a  linkage,  comprising  two  link  bars  160 
and  160c,  under  the  control  of  a  fifth  solenoid  159  or 
159a.  The  two  link  bars  160  and  160c  are  linked  to 
each  other  at  an  angle  a  ranged  about  30°  -  180°  as 
shown  in  Figure  7B.  When  the  clutch  gears  158  and 
158a  displace  in  the  directions  shown  at  the  arrows 
C  and  G  of  Figure  7A,  the  bevel  gears  1  56b  and  1  57b 
engage  with  or  are  separated  from  the  transmission 
gears  311  and  311a  and  drive  or  stop  the  conveyor 
belts  104b  of  the  right-side  and  left-side  parking  cells 
300  of  the  parking  building,  respectively.  Otherwise 
stated,  the  pair  of  fifth  solenoids  159  and  159a,  ar- 
ranged  at  both  sides  of  the  bottom  surface  of  the  low- 
er  holding  pan  104,  are  turned  on  or  off  under  the  con- 
trol  of  a  second  switch  1  72n  of  a  timer  unit  170,  which 
will  be  described  in  detail  below.  Hence,  each  of  the 
control  rods  159-1  and  159a-1  of  the  fifth  solenoids 
1  59  and  1  59a  moves  in  the  direction  shown  at  the  ar- 
row  D  of  Figure  7A.  As  a  result,  link  operating  bars  or 
the  control  rods  1  59-1  and  1  59a-1  ,  each  connected  to 
the  linkage  of  the  clutch  gear  158  or  158a  at  an  end 
thereof  and  to  the  fifth  solenoid  159  or  159a  at  the 
other  end  thereof,  move  in  the  direction  shown  at  the 
arrow  E  of  Figure  7B,  so  that  the  clutching  operation 
of  the  clutch  gears  158  and  158a  is  achieved. 

The  timing  unit  170,  adapted  to  control  the  con- 
veying  distance  of  the  conveyor  belts  104a  and  104b, 
is  shown  in  detail  in  Figures  8Ato  8C. 

Here,  Figure  8A  shows  the  timing  unit  170  when 
a  timing  sensor  disc  172  is  locked  to  a  turning  lever 
1  72d  and  not  rotated,  Figure  8B  shows  the  timing  unit 
1  70  when  the  timing  sensor  disc  1  72  is  released  from 
the  turning  lever  172d  and  rotated  by  the  rotational 
force  of  the  main  drive  shaft  201,  and  Figure  8C 
shows  the  timing  unit  170  in  the  sectional  view  taken 
along  the  section  line  A-A  of  Figure  8B. 

The  timing  unit  1  70  includes  a  pair  of  bevel  gears 
176,  engaging  with  each  other  and  driven  by  the  ro- 
tational  force  of  the  main  drive  shaft  201  .  In  order  to 
transmit  the  rotational  force  of  the  main  drive  shaft 
201  to  a  drive  gear  of  the  bevel  gears  1  76,  a  sprocket 
or  a  pulley  176a  is  provided.  The  pulley  176a  is  co- 
axially  connected  to  the  drive  gear  of  the  bevel  gears 
176  and  indirectly  connected  to  the  main  drive  shaft 

201  through  a  conventional  transmission  member,  for 
example,  a  chain  or  a  belt.  The  timing  sensor  disc  172 
is  connected  to  a  pulley  1  72p  of  a  driven  gear  of  the 
bevel  gears  176  through  a  conventional  belt. 

5  The  turning  lever  1  72d  is  hinged  to  a  side  wall  of 
a  casing  of  the  timing  unit  170  at  an  end  thereof  and 
includes  therein  a  switch  lever  172b,  reciprocating  in 
the  direction  shown  at  the  arrow  "m"  of  Figure  8B  un- 
der  the  control  of  a  sixth  solenoid  171  .  The  switch  lev- 

10  er  172b  is  slidably  arranged  in  a  lever  housing  of  the 
lever  172d  and  biased  by  a  spring  172c  outwards  as 
best  seen  in  Figure  8C. 

The  timing  sensor  disc  172  is  a  circular  disc  hav- 
ing  a  locking  notch  172e  at  its  periphery  as  well  as  a 

15  belt  pulley  at  its  outer  periphery.  This  timing  sensor 
disc  172  is  rotatably  mounted  on  the  bottom  surface 
of  the  casing  of  the  timing  unit  170. 

The  lever  172d  further  includes  a  protrusion 
172g,  which  engages  with  a  free  end  of  a  torsion 

20  spring  172h.  The  torsion  spring  172h  is  mounted  on 
a  first  switch  172j  having  a  switch  button  172j  and 
adapted  to  control  the  seventh  solenoid  213.  The 
spring  172h  is  elastically  supported  between  the  first 
switch  172i  and  the  protrusion  172g  of  the  lever  172d 

25  such  that  it  presses  down  the  switch  button  1  72j  and 
turns  on  the  first  switch  172i  when  the  lever  172d 
elastically  turns  clockwise  under  the  control  of  the 
sixth  solenoid  171  as  shown  in  Figure  8B.  Hence,  the 
first  switch  172i  activates  the  seventh  solenoid  213 

30  and  causes  the  rotational  force  of  the  main  drive  shaft 
201  to  be  transmitted  to  the  transmission  gear  152a 
of  the  clutch  152.  As  best  seen  in  the  sectional  view 
of  Figure  8C,  the  timing  unit  170  further  includes  a 
pair  of  operating  rods  172k  and  1721  which  are  verti- 

35  cally  arranged  to  penetrate  the  casing  of  the  timing 
unit  170  and  are  spaced  apart  from  each  other  by  a 
predetermined  distance.  The  operating  rods  172k  and 
1  72I  move  in  the  direction  shown  at  the  arrow  V  of  Fig- 
ure  8A.  These  operating  rods  172k  and  1721  have 

40  locking  blocks  172m  and  172m'  at  their  middle  por- 
tions,  respectively.  The  locking  blocks  172m  and 
1  72m'  lock  to  a  T-shaped  free  end  of  the  switch  lever 
1  72b  when  the  operating  rods  1  72k  and  1  72I  descend 
as  shown  in  Figure  8B.  At  this  position,  the  locking 

45  blocks  1  72m  and  1  72m'  bias  a  torsion  spring  1  72o  of 
the  second  switch  172n,  adapted  for  controlling  all  of 
the  fifth  solenoids  159  and  159a,  downwardly.  The 
torsion  spring  172o  thus  presses  down  a  switch  but- 
ton  172n'  of  the  second  switch  172n  and  turns  on  the 

so  fifth  solenoids  159  and  159a.  The  operating  rods 
172k  and  1721  are  connected  to  the  control  rod  159- 
1  of  the  fifth  solenoid  159  through  a  link  mechanism. 
Thus,  the  operating  rods  172k  and  1721  cooperate 
with  the  fifth  solenoid  159. 

55  As  depicted  in  Figures  4,  5  and  7A,  each  of  the 
lifting  units  of  the  present  invention  is  provided  with 
a  plurality  of  roll  guider  units  180  for  covering  the  gap 
between  the  holding  pan  104  of  the  lifting  unit  100 

7 
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and  the  parking  pan  of  the  parking  cell  300.  The  roll 
guider  units  180  are  hinged  to  both  sides  of  each  of 
the  middle  and  lower  holding  pans  102  and  104  and 
operated  by  control  rods  159-1  and  159a-1  of  the  sol- 
enoids  159  and  159a.  Each  of  the  roll  guider  units 
180,  provided  at  each  side  of  the  holding  pan  102  or 
104,  is  connected  to  a  pulley,  cooperating  with  the 
control  rods  159-1  or  159a-1,  through  a  chain  181. 
Hence,  the  linear  movements  of  the  control  rod  159- 
1  and  159a-1  of  the  fifth  solenoids  159  and  159a  re- 
sult  in  the  rotation  of  the  pulleys,  thereby  tightening  or 
loosening  the  chains  181  and  erecting  or  spreading 
out  the  roll  guider  units  180.  All  of  the  roll  guiderunits 
180  should  be  erected  when  the  lifting  unit  100  as- 
cends  or  descends  with  respect  to  the  parking  build- 
ing,  while  they  should  be  spread  out  to  cover  the  gap 
between  the  holding  pan  of  the  lifting  unit  100  and  the 
parking  pan  of  the  parking  cell  300  when  the  lifting 
unit  100  stops  at  a  desired  floor  for  parking  the  auto- 
mobile.  Each  of  the  roll  guider  units  180  includes  a 
plurality  of  rollers  182  which  are  rotatably  mounted 
about  a  plurality  of  support  bars  183.  In  addition,  it  is 
preferred  to  make  the  plurality  of  rollers  182  form  a 
multi-stepped  profile  to  improve  the  frictional  force  of 
the  roll  guider  unit  180.  In  this  case,  the  roll  guider  unit 
180  causes  the  automobile  to  smoothly  pass  over 
with  no  jolt  as  well  as  no  risk  of  an  accident. 

Each  of  the  conveyor  belts  1  04a  and  1  04b,  pro- 
vided  on  the  lifting  units  100  and  100a  as  well  as  an 
the  parking  cells  300,  comprises  a  plurality  of  belt 
segments  320.  As  shown  in  Figures  12Ato  12C,  each 
of  the  belt  segments  320  comprises  lower  and  upper 
plates  302  and  303,  tightly  combined  with  each  other 
with  a  filler  309  interposed  therebetween.  The  filler 
309  is  preferably  made  of  a  plastic  material.  The  belt 
segment  320  further  includes  a  plurality  of  protru- 
sions  301  on  the  upper  plate  303  such  that  the  auto- 
mobiles  is  stably  held  by  and  stably  conveyed  by  the 
conveyor  belts  104a  and  104b  in  conveying  opera- 
tion. 

Figures  13A  to  13C  show  an  assembled  conveyor 
belt,  for  example,  the  holding  conveyor  belt  104a,  in 
a  plan  view,  in  a  side  view  and  in  a  front  sectional 
view,  respectively.  Each  of  the  belt  segments  320  of 
the  conveyor  belt  1  04a  has  a  plurality  of  pin  holes  305 
at  its  opposite  sides.  The  hinged  combination  of  the 
plurality  of  belt  segments  320  into  the  conveyor  belt 
104a  is  achieved  by  inserting  a  connection  pin  into 
the  pin  holes  305  of  the  belt  segments  320.  The  belt 
segment  320  also  includes  a  plurality  of  sprocket 
slots  306,  engaging  with  sprockets  307  as  shown  in 
Figure  1  3B,  at  its  both  ends.  Here,  each  of  the  sprock- 
ets  307  is  rotated  by  the  drive  force  transmitted  from 
the  conveyor  belt  drive  mechanism  150  provided  un- 
der  the  lower  holding  pan  104.  In  order  to  prevent  de- 
flection  of  the  conveyor  belt  104a  due  to  its  own 
weight,  a  plurality  of  support  rolls  310  are  provided 
under  both  sides  of  the  conveyor  belt  104a  while  be- 

ing  rotatable  supported  by  a  pair  of  brackets  310a  as 
shown  in  Figure  13B.  Such  conveyor  belts  104a  and 
104b  are  installed  on  the  middle  and  lower  holding 
pans  102  and  104  of  the  lifting  units  100  and  100a  as 

5  well  as  on  the  parking  cells  300  of  the  parking  build- 
ing.  The  conveyor  belts  1  04a  of  the  lifting  unit  100  co- 
operate  with  those  of  the  parking  cell  300  in  a  parking 
operation  for  the  automobiles.  It  is  preferred  to  make 
the  length  of  each  of  the  parking  conveyor  belts  104b 

10  be  longer  than  a  total  width  of  two  automobiles  by  1.2 
-  2.0  times. 

The  drive  power  generating  unit  1  is  provided  at 
the  penthouse  of  the  parking  garage  as  shown  in  Fig- 
ure  1  and  includes  a  drive  motor  or  an  internal  com- 

15  bustion  engine  for  generating  the  drive  power  or  the 
rotational  force.  The  drive  power  generating  unit  i  in- 
cludes  a  first  drive  force  output  part  2,  connected  to 
the  pair  of  transmission  pulleys  or  transmission  gears 
202  of  the  main  drive  shafts  201  to  drive  the  gears 

20  202.  The  drive  unit  1  further  includes  a  second  drive 
force  output  part  3  connected  to  the  second  drive 
shaft  203  which  controls  the  lifting  operation  of  the 
lifting  units  100  and  100a. 

As  depicted  in  Figure  1  ,  the  drive  force  of  the 
25  drive  unit  1  is  transmitted  to  the  lifting  units  100  and 

100a  or  the  conveyor  belts  104a  and  104b  through  in- 
dividual  transmission  mechanism.  The  main  drive 
shafts  201  together  with  the  second  drive  shaft  203 
are  directly  connected  to  the  drive  unit  1.  Here,  the 

30  two  main  drive  shafts  201  are  vertically  arranged 
from  the  ground  floor  to  the  penthouse  of  the  parking 
garage  such  that  they  penetrate  the  lifting  units  100 
and  1  00a,  respectively.  The  second  drive  shaft  203  is 
arranged  on  the  penthouse  of  the  parking  garage 

35  such  that  it  is  parallel  with  the  ground  surface. 
The  second  drive  shaft  203  is  provided  at  its  cen- 

tre  part  with  a  pair  of  sprockets  205  each  of  which  is 
provided  with  a  track  about  its  outer  periphery  adapt- 
ed  to  provide  a  positive  engagement  with  a  chain  206 

40  which  warps  about  and  hangs  from  the  sprocket  205 
to  the  upper  plate  101  of  each  of  the  lifting  units  100 
and  100a. 

Each  of  the  main  drive  shafts  201  has  a  key  slot 
207  throughout  its  length  as  shown  in  Figure  4  and 

45  transmits  the  rotational  force  of  the  drive  unit  1  to  the 
middle  pan  lifting  mechanism  103  through  the  first  to 
third  transmission  gears  208,  209  and  210.  The  main 
drive  shaft  201  also  transmits  the  rotational  force  of 
the  drive  unit  1  to  the  conveyor  belt  drive  mechanism 

so  1  50,  provided  on  the  bottom  surface  of  the  lower  hold- 
ing  pan  104,  through  the  fourth  and  fifth  transmission 
gears  211  and  212.  The  rotational  force  transmitted 
to  the  conveyor  belt  drive  mechanism  150  is  in  turn 
transmitted  to  the  timing  unit  1  70,  the  roll  guider  units 

55  180  and  the  conveyor  belts  104a  and  104b  through 
the  aforementioned  clutches,  thereby  achieving  the 
parking  operation. 

Turning  to  Figures  14Ato  14C,  there  is  shown  a 
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ground  stabilizer  350  provided  at  the  bottom  of  the 
elevator  well  of  the  parking  building  to  cushion  the 
mechanical  shock  generated  when  the  lifting  units 
land  on  the  bottom  of  the  elevator  well.  This  stabilizer 
350  also  levels  the  lower  holding  pan  104  of  the  lifting 
unit  with  the  ramp  of  the  building. 

The  stabilizer  350  includes  a  top  plate  351  which 
is  disposed  on  the  bottom  of  the  elevator  well  such 
that  it  is  normally  levelled  with  the  ramp.  This  top  plate 
351  is  provided  at  its  lower  surface  with  both  a  stop- 
ping  assembly  360  for  elastically  holding  the  top  plate 
351  at  a  predetermined  position  and  means  352  for 
upwardly  biasing  the  top  plate  351. 

In  the  embodiment  of  Figures  14Ato  14C,  a  com- 
pression  coil  spring  353  is  used  as  the  biasing  means 
1  52,  however,  it  should  be  understood  that  the  biasing 
means  352  may  be  selected  from  a  conventional  hy- 
draulic  device  and  a  conventional  pneumatic  device 
other  than  the  coil  spring  353  without  affecting  the 
functioning  of  this  invention.  When  the  lifting  unit 
lands  on  the  top  plate  351,  a  plurality  of  stopping 
probes  361  of  the  stopping  assembly  360  escape 
from  individual  slots  362  provided  on  the  side  walls  of 
the  well,  thereby  making  the  top  plate  351  be  freed 
from  the  locked  position.  At  this  free  state,  the  top 
plate  351  elastically  moves  upwards  or  downwards  by 
the  restoring  force  of  the  compression  coil  spring  353 
or  by  the  weight  of  the  lifting  unit. 

The  stopping  assembly  360  further  includes  the 
same  number  of  pressure  probes  359  as  that  of  the 
stopping  probes  361.  The  pressure  probes  359  pen- 
etrate  individual  through  holes  provided  at  the  top 
plate  351  to  protrude  upwardsfrom  the  upper  surface 
of  the  top  plate  351.  The  stopping  probes  361  are 
elastically  received  in  individual  horizontal  housings, 
which  are  mounted  on  the  lower  surface  of  the  top 
plate  351.  These  stopping  probes  361  normally  pro- 
trude  out  of  the  sides  of  the  top  plate  351  to  be  insert- 
ed  into  the  slots  362  of  the  side  walls.  The  stopping 
assembly  360  further  includes  a  L-shaped  lever  355 
which  is  hinged  at  its  centre  to  a  support  column  357 
by  a  pin  356.  The  column  357  downwardly  extends 
from  the  lower  surface  of  the  top  plate  351  .  Opposite 
sharpened  ends  355a  and  355b  of  the  L-shaped  lever 
355  come  into  contact  with  a  stopper  354  of  the  pres- 
sure  probe  359  and  a  stopper  353a  of  the  stopping 
probe  362,  respectively,  such  that  the  lever  355  turns 
about  the  pin  357  as  a  result  of  the  movement  of  the 
stoppers  359  and  361  . 

At  the  rear  end  of  the  stopping  probe  361,  it  is 
biased  by  a  tension  coil  spring  358  such  that  it  is  al- 
ways  biased  outwards.  The  tension  coil  spring  358  is 
connected  to  both  the  rear  end  of  the  probe  361  and 
the  probe  housing  at  its  opposite  ends,  respectively. 
Thus,  when  the  lifting  unit  lands  on  the  top  plate  351 
and  imparts  its  weight  to  the  top  plate  351  ,  the  pres- 
sure  probe  359  of  which  the  upper  end  protrudes  be- 
yond  the  top  plate  351  retracts  and  this  causes  the 

stopper  354  of  the  pressure  probe  359  to  move  down- 
wards.  The  downward  movement  of  the  stopper  354 
causes  the  counterclockwise  rotation  of  the  L-shaped 
lever  355  about  the  pin  356,  thus  causing  the  stopper 

5  353a  of  the  stopping  probe  361  to  move  leftwards 
along  with  the  stopping  probe  361  while  overcoming 
the  spring  force  of  the  tension  coil  spring  358.  As  a  re- 
sult,  the  stopping  probe  361  escapes  from  the  slot 
362  and  makes  the  top  plate  351  be  free. 

10  Hereinbelow,  the  operational  effect  of  the  park- 
ing  garage  of  the  present  invention  will  be  described. 

When  the  lifting  unit  100  is  positioned  on  the 
ground  stabilizer  350,  an  automobile  CA1  ,  positioned 
on  the  ramp  of  the  ground  floor  GND  of  the  parking 

15  garage  as  shown  in  Figure  1  ,  is  conveyed  to  the  sec- 
ond  automobile  holding  chamber  102a  on  the  liftable 
middle  holding  pan  102  of  the  lifting  unit  100  under 
the  control  of  an  automatic  or  manual  sensing  unit. 
Thereafter,  the  first  automobile  holding  chamber  on 

20  the  stationary  lower  holding  pan  1  04  is  opened  by  lift- 
ing  the  middle  holding  pan  102  loaded  with  the  auto- 
mobile  CA1,  and  in  turn  loaded  with  another  automo- 
bile  CA2. 

If  described  in  detail,  the  automobile  CA1  is  load- 
25  edon  the  liftable  middle  holding  pan  102  which  is  low- 

ered  to  level  with  the  ground  floor  GND  of  the  parking 
building.  When  it  is  accomplished  the  loading  opera- 
tion  for  the  automobile  CA1  ,  the  control  unit  controls 
the  drive  unit  1  to  rotate  only  the  main  drive  shaft  201 

30  and  to  lift  the  liftable  middle  pan  102  to  a  predeter- 
mined  position.  Hence,  the  drive  force  of  the  drive  unit 
1  is  transmitted  to  the  first  transmission  gear  208 
through  the  main  drive  shaft  201  .  At  this  time,  in  order 
to  activate  the  second  clutch  151  of  the  drive  mecha- 

35  nism  150,  having  been  in  the  idle  position  as  shown 
in  Figure  1  0A,  the  control  unit  turns  on  the  fifth  to  sev- 
enth  solenoids  159,  159a,  171  and  213.  The  movable 
core  of  the  seventh  solenoid  21  3  is  thus  activated  and 
advances  the  control  rod  213a  of  the  solenoid  213. 

40  Thus,  the  link  21  3b  connected  to  the  control  rod  213a 
ascends  and  achieves  the  clutching  position  of  the 
second  clutch  151  as  shown  in  Figure  10B,  thereby 
achieving  the  power  transmission  through  the  second 
clutch  151.  The  drive  force  is  in  turn  transmitted  to  the 

45  second  and  third  transmission  gears  209  and  210 
through  the  chains  113a  and  113b  in  order. 

The  transmitted  drive  force  is  in  turn  controlled 
by  the  first  and  second  solenoids  111a  and  111b  in  its 
transmission.  Otherwise  stated,  the  first  clutch  112 

so  prevents  the  drive  force  or  the  rotational  force  of  the 
main  drive  shaft  201,  transmitted  to  the  third  trans- 
mission  gear  210,  from  being  further  transmitted  as 
shown  in  Figure  9A.  At  this  state,  the  second  solenoid 
111b  is  turned  on  by  the  control  unit  so  as  to  open  the 

55  first  holding  chamber  under  the  movable  middle  pan 
102  of  the  lifting  unit  100  and  to  load  the  automobile 
CA2  on  the  first  holding  chamber.  Upon  turning  on  the 
second  solenoid  111b,  the  movable  core  of  the  sole- 

9 
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noid  111b  is  activated  and  makes  the  control  rod 
1  1  1  b-  1  of  the  solenoid  111b  move  in  the  direction 
shown  at  the  arrow  A  of  Figure  9B.  Hence,  the  bevel 
gear  112b,  connected  to  the  control  rod  1  1  1  b-  1  at  the 
locking  groove  11  2a  of  the  clutch  112,  advances  to  en- 
gage  with  the  rotating  third  transmission  gear  210.  At 
the  same  time  of  turning  on  the  second  solenoid 
1  1  1  b,  the  first  solenoid  1  1  1  a  is  turned  on  and  retracts 
its  control  rod  111a-1  thereby  releasing  the  third  spur 
gear  110b  from  the  control  rod  111a-1  as  shown  in 
Figure  9B.  Thus,  the  rotational  force  of  the  third  trans- 
mission  gear  210  is  transmitted  to  the  first  spur  gear 
110  and  in  turn  transmitted  to  the  bobbin  shaft  108, 
so  that  the  bobbin  shaft  1  08  is  rotated  to  wind  the  wire 
107.  Asa  result  of  the  winding  of  the  wire  107,  the  lift- 
able  middle  pan  102  of  the  lifting  unit  100  ascends  in 
the  direction  shown  at  the  arrow  F  of  Figure  4  to  open 
the  first  automobile  holding  chamber.  Here,  the  as- 
cending  distance  of  the  liftable  middle  pan  102  is  con- 
trolled  by  the  control  unit  cooperating  with  a  conven- 
tional  limit  switch  (not  shown).  When  the  control  unit 
is  applied  with  an  input  signal,  outputted  from  the  limit 
switch  and  indicating  that  the  liftable  middle  pan  102 
reaches  a  predetermined  height,  it  turns  off  the  first 
and  second  solenoids  111a  and  111b.  Thus,  the  first 
clutch  112  returns  to  its  running  idle  state  as  shown 
in  Figure  9A.  The  aforementioned  operation  for  open- 
ing  the  first  holding  chamber  is  followed  by  an  addi- 
tional  loading  operation,  adapted  for  loading  another 
automobile  CA2  on  the  opened  first  holding  chamber 
and  performed  by  the  conveyor  belt  drive  mechanism 
150  as  well  as  the  timing  unit  170. 

As  shown  at  the  solid  line  of  Figures  7A  and  7B, 
the  clutch  gears  1  58  and  1  58a  do  not  engage  with  the 
seventh  transmission  gears  311  and  311a  but  engage 
with  the  sixth  transmission  gear's  161  and  161a, 
thereby  running  idle  along  with  the  transmission 
gears  161  and  161a,  respectively.  At  this  state,  one 
of  the  fifth  solenoids  159  and  159a  is  turned  on  by  the 
control  unit  so  as  to  move  downwards  the  control  rod 
159-1  or  159a-1,  connected  to  the  movable  core  of 
the  solenoid  159  or  159a,  thereby  straightening  the 
corresponding  link  160  or  160a  as  shown  at  the  dot- 
ted  line  of  Figure  7B.  Therefore,  one  of  the  clutch 
gears,  for  example,  the  clutch  gear  1  58  engages  with 
the  sixth  transmission  gear  1  61  as  well  as  the  seventh 
transmission  gear  31  1  ,  so  that  the  drive  force  is  trans- 
mitted  to  the  seventh  transmission  gear  311  through 
the  power  transmission  mechanism  in  order  of  the 
fifth  transmission  gear  212,  the  bevel  gear  153,  the 
driven  shaft  157,  the  bevel  gear  157a,  the  sixth  trans- 
mission  gear  161  and  the  clutch  gear  158.  The  drive 
force  transmitted  to  the  seventh  transmission  gear 
311  is  in  turn  transmitted  to  the  conveyor  belt  drive 
sprocket  307,  connected  to  the  shaft  of  the  seventh 
transmission  gear  311,  thereby  rotating  the  sprocket 
307.  Thus,  the  automobile  CA2  is  automatically  con- 
veyed  in  the  direction  shown  at  either  of  the  arrows 

G  and  H  of  Figure  1  . 
The  timing  unit  170  is  operated  at  the  same  time 

of  operation  of  the  fifth  solenoids  159  and  159a.  As 
shown  in  Figures  8Ato  8C,  the  control  rod  171a  of  the 

5  sixth  solenoid  171  which  is  turned  on  at  the  same 
time  of  operation  of  the  fifth  solenoids  159  and  159a, 
thereby  causing  the  lever  172d  to  turn  clockwise. 

Thus,  the  locking  member  172q  of  the  lever  172d 
is  released  from  the  locking  notch  172e  of  the  timing 

10  sensor  disc  1  72  as  depicted  in  Figure  8B,  so  that  the 
timing  sensor  disc  172  is  rotated  clockwise  by  the  ro- 
tational  force  of  the  main  drive  shaft  201  transmitted 
through  the  bevel  gears  176.  In  addition,  the  clock- 
wise  turning  of  the  lever  172d  causes  the  switch  lever 

15  172b  to  be  inserted  into  the  hollow  part  of  the  lever 
172d  in  the  direction  shown  at  the  arrow  m  at  the 
same  time  of  biasing  the  torsion  spring  172h  down- 
wards.  Upon  being  biased  downwards,  the  torsion 
spring  172h  presses  down  the  switch  button  172j  of 

20  the  first  switch  172i,  so  that  the  turning-on  state  of  the 
seventh  solenoid  213  is  continued.  In  design  of  the 
timing  unit  170,  the  timing  sensor  disc  172  is  de- 
signed  such  that  one  revolution  thereof  causes  each 
of  the  conveyor  belts  104a  and  104b  to  move  in  a  dis- 

25  tance  corresponding  to  a  width  of  an  automobile  to  be 
parked.  Thus,  one  revolution  of  the  timing  sensordisc 
1  72  achieves  the  automatic  conveyance  of  the  auto- 
mobile  by  the  distance  corresponding  to  the  width  of 
the  automobile. 

30  When  the  locking  notch  172e  is  returned  to  its 
locking  position  after  one  revolution  of  the  timing  sen- 
sor  disc  172,  the  lever  172d  is  automatically  turned 
counterclockwise  by  the  restoring  force  of  a  compres- 
sion  coil  spring  172f.  Thus,  the  locking  member  172q 

35  of  the  lever  1  72d  is  locked  to  the  locking  notch  1  72e. 
At  the  same  time,  the  counterclockwise  turning  lever 
172d  pushes  the  locking  block  172m  or  172m'  of  the 
operating  rod  172k  or  1721  upwards.  Hence,  the  tor- 
sion  spring  172o  of  the  second  switch  172n  is  re- 

40  leased  from  its  biased  position,  so  that  the  pressed 
switch  button  172n'  is  released  as  depicted  in  Figure 
8A.  The  fifth  solenoid  159  or  159a,  connected  to  the 
second  switch  172n,  is  thus  turned  off,  so  that  the 
clutch  gear  158  returns  to  its  running  idle  position  as 

45  shown  at  the  solid  line  of  Figure  7B,  thereby  stopping 
the  conveyor  be  to.  At  the  same  time,  each  nf  the  roll- 
er  guider  units  180,  cooperating  with  the  correspond- 
ing  fifth  solenoid  159  or  159a,  returns  to  its  erected 
position  as  shown  at  the  solid  line  of  Figure  5. 

so  Therefore,  the  loading  operation  for  the  automo- 
bile  CA2  onto  the  first  holding  chamber  of  the  lifting 
unit  100  is  achieved  as  shown  in  Figure  2A. 

Hereinafter,  it  will  be  described  the  parking  oper- 
ation  for  the  automobiles  CA1  and  CA2  from  the  lift- 

55  ing  unit  100  to  the  parking  cells  300  of  the  parking 
building. 

Upon  accomplishing  the  loading  operations  for 
the  automobiles  CA1  and  CA2  on  the  lifting  unit  100 
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as  shown  in  Figure  2A,  the  second  drive  shaft  203 
other  than  the  main  drive  shafts  201  is  rotated  by  the 
drive  force  of  the  drive  unit  1  under  the  control  of  the 
control  unit.  The  second  drive  shaft  203  is  provided 
at  its  centre  portion  with  the  sprocket  205  having  the 
track  about  its  outer  periphery  adapted  to  provide  the 
positive  engagement  with  the  chain  206  which  hangs 
from  the  sprocket  205  to  the  upper  plate  101  of  the 
lifting  unit  1  00  through  a  support  roller  214  as  shown 
in  Figure  4.  Hence,  the  rotation  of  the  second  drive 
shaft  203  causes  the  seesaw  operation  of  the  lifting 
units  100  and  100a  in  the  direction  shown  at  the  ar- 
rows  I  and  I  of  Figure  3.  As  a  result,  one  of  the  lifting 
units  100  and  100a  ascends  while  the  other  lifting 
unit  descends. 

When  a  lifting  unit,  for  example,  the  lifting  unit 
1  00,  reaches  a  desired  floor  of  the  parking  building  as 
a  result  of  the  aforementioned  seesaw  operation  of 
the  lifting  units  100  and  100a,  the  limit  switch  provid- 
ed  at  the  parking  building  outputs  a  signal,  indicative 
of  reaching  of  the  lifting  unit  100,  to  the  control  unit. 
Upon  reception  of  the  signal,  the  control  unit  stops  the 
seesaw  operation  of  the  lifting  unit  100  and  100a  by 
controlling  the  drive  unit  1. 

When  the  lifting  unit  100  reaches  the  desired 
floor  as  described  above,  the  parking  operation  for 
the  automobiles  CA1  and  CA2  is  performed  under  the 
control  of  the  control  unit.  In  order  to  park  the  auto- 
mobiles  on  the  parking  cells,  the  power  transmission 
mechanism  operates  the  conveyor  belts  104a  and 
104b  in  a  direction  opposite  to  that  of  the  aforemen- 
tioned  loading  operation,  so  that  the  automobiles 
CA1  and  CA2  are  orderly  conveyed  and  parked  as  fol- 
lows. 

When  the  lifting  unit  1  00  loaded  with  the  automo- 
biles  CA1  and  CA2  reaches  the  desired  floor  of  the 
parking  building,  the  fifth  solenoid  159a  is  activated 
to  retract  its  control  rod  159a-1  in  the  direction  shown 
at  the  arrow  E  of  Figure  7B,  thereby  straightening  the 
linkage  160  and  160c  as  shown  at  the  dotted  line  of 
Figure  7B.  Therefore,  the  clutch  gear  158a  engages 
with  the  sixth  transmission  gear  161a  as  well  as  the 
seventh  transmission  gear  311a.  Here,  the  gear  31  1a 
is  directly  connected  to  the  conveyor  belt  driving 
sprocket  307  as  described  above.  The  drive  force  is 
thus  transmitted  to  the  seventh  transmission  gear 
311a  through  the  transmission  mechanism  in  order  of 
the  fifth  transmission  gear  212,  the  bevel  gear  153a, 
the  transmission  shaft  156,  the  bevel  gear  156b,  the 
sixth  transmission  gear  161a  and  the  clutch  gear  32 
1  58a.  The  drive  force  is  in  turn  transmitted  to  the  con- 
veyor  belt  driving  sprocket  307  and  drives  the  convey- 
or  belts  1  04b  at  the  same  time  of  driving  the  conveyor 
belts  104a  of  the  lifting  unit  100. 

At  the  same  time  of  the  aforementioned  power 
transmission,  the  sixth  solenoid  171  is  activated  to 
operate  its  control  rod  171a,  thereby  operating  the 
timing  unit  170  as  described  in  the  aforementioned 

automobile  loading  operation. 
That  is,  when  the  conveyor  belts  104a  and  104b 

move  by  a  distance  corresponding  ta  the  width  of  the 
automobile  to  be  parked,  the  timing  sensor  disc  172 

5  is  rotated  and  separates  the  clutch  gear  1  58a  from  the 
seventh  transmission  gear  311a,  thereby  causing  the 
clutch  gear  1  58a  to  run  idle,  and  stopping  the  convey- 
or  belts. 

The  parking  operation  for  the  automobile  CA2 
10  loaded  on  the  lower  automobile  holding  pan  104  is  fol- 

lowed  by  the  parking  operation  for  the  other  automo- 
bile  CA1  loaded  on  the  liftable  middle  holding  pan 
1  02.  In  order  to  park  the  automobile  CA1  ,  the  liftable 
holding  pan  102  is  lowered  by  the  middle  pan  lifting 

15  mechanism  1  50  unti  I  it  is  levelled  with  the  parking  pan 
of  the  parking  building.  Thereafter,  the  parking  oper- 
ation  for  the  automobile  CA1  is  carried  out  in  the 
same  manner  as  described  in  the  aforementioned 
parking  operation  for  the  automobile  CA2. 

20  In  the  present  invention,  each  of  the  lifting  units 
100  and  100a  is  slidably  mounted  on  the  support  col- 
umns  50  of  the  parking  building.  In  addition,  each  of 
the  slender  main  drive  shafts  201  is  supported  by  a 
centre  rest  250  or  250a  at  its  middle  portion  as  shown 

25  in  Figure  6,  thereby  preventing  from  damage  due  to 
the  vibration. 

In  the  present  invention,  the  lower  holding  pan 
104  of  the  lifting  unit  100  is  levelled  with  the  ramp  of 
the  ground  floor  of  the  parking  building  thanking  for 

30  the  ground  stabilizer  350  shown  in  Figures  14A  to 
14C. 

Otherwise  stated,  when  the  lifting  unit  100  lands 
on  the  top  plate  351  of  the  stabilizer  350  and  imparts 
its  weight  to  the  top  plate  351  ,  the  pressure  probe  359 

35  of  which  the  upperend  protrudes  beyond  the  top  plate 
351  retracts  and  this  causes  the  stopper  354  of  the 
pressure  probe  359  to  move  downwards  as  shown  in 
Figure  14B.  Here,  since  the  lower  section  of  the  stop- 
per  354  comes  into  contact  with  the  end  355a  of  the 

40  L-shaped  lever  355,  the  downward  movement  of  the 
stopper  354  causes  the  counterclockwise  rotation  of 
the  L-shaped  lever  355  about  the  pin  356.  At  this  time, 
the  other  end  355a  of  the  lever  355  comes  into  con- 
tact  with  the  stopper  353a  of  the  stopping  probe  361  , 

45  the  counterclockwise  rotation  of  the  L-shaped  lever 
355  causes  the  stopper  353a  of  the  stopping  probe 
361  to  move  leftwards  along  with  the  stopping  probe 
361  while  overcoming  the  spring  force  of  the  tension 
coil  spring  358.  As  a  result,  the  stopping  probe  364  es- 

50  capes  from  the  slot  362  and  makes  the  top  plate  351 
be  free.  The  top  plate  351  thus  elastically  lowers  as 
shown  at  the  phantom  line  of  Figure  14C  while  over- 
coming  the  spring  force  of  the  compression  coil  spring 
353,  so  that  the  lower  holding  pan  104  of  the  lifting 

55  unit  100  is  levelled  with  the  ramp  of  the  ground  floor 
of  the  parking  building  and  causes  no  trouble  in  load- 
ing  the  automobile  on  the  holding  pan  104. 

As  described  above,  the  present  invention  pro- 
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vides  an  automated  multistorey  parking  garage  in 
which  two  elevators  cooperate  with  each  other  in 
such  a  manner  that  one  of  them  ascends  while  the 
other  descends.  Each  of  the  lifting  units  has  a  two- 
storied  construction  in  that  it  has  a  liftable  middle  pan 
and  a  stationary  lower  pan  which  are  adapted  to  be 
loaded  with  individual  automobiles.  The  middle  pan 
can  move  upwards  and  downwards  with  respect  to 
the  stationary  lower  pan  to  an  extent  that  it  is  levelled 
with  ground  floor,  thereby  loading  thereon  an  automo- 
bile.  In  the  lifting  unit  of  the  present  invention,  upon 
loaded  with  the  automobile,  the  liftable  middle  pan 
ascends  to  provide  a  space  for  loading  another  auto- 
mobi  le  on  the  stationary  lower  pan.  Thanking  for  such 
a  two-storied  construction  of  each  of  the  lifting  units, 
the  parking  garage  provides  an  improved  parking  ca- 
pacity  of  eight  automobiles  for  every  floor  of  the  park- 
ing  building. 

In  addition,  the  parking  garage  of  the  present  in- 
vention  is  provided  with  conveyor  belts  on  the  lifting 
units  as  well  as  on  the  parking  cells  of  the  parking 
building,  thereby  automatically  conveying  the  auto- 
mobiles  to  be  parked.  The  conveyor  belts  are  auto- 
matically  controlled  in  their  moving  direction  such  that 
they  convey  the  automobile  leftwards  or  rightwards. 
The  conveyor  belts  is  also  controlled  in  their  moving 
distance  by  a  timing  unit  such  that  they  moves  by  a 
predetermined  distance,  corresponding  to  a  width  of 
the  automobile  to  be  parked,  at  a  time.  Such  an  au- 
tomatic  control  for  the  conveyor  belt  moving  distance 
improves,  in  cooperation  with  title  aforementioned 
improved  parking  capacity,  the  space  efficiency  of 
the  parking  garage. 

Furthermore,  each  of  the  belt  segments  of  the 
conveyor  belts  is  provided  with  a  plurality  of  non-slip 
protrusions  and,  as  a  result,  efficiently  prevents  the 
automobile  from  being  slipped  on  the  conveyor  belts. 
Each  of  the  lifting  units  has  a  roll  guider  unit  for  se- 
lectively  covering  a  gap  between  the  holding  pan  of 
the  lifting  unit  and  the  parking  pan  of  the  parking  cell, 
thereby  permitting  the  automobile  to  pass  over  the 
gap  without  jolting. 

Although  the  preferred  embodiments  of  the  pres- 
ent  invention  have  been  disclosed  for  illustrative  pur- 
poses,  those  skilled  in  the  art  will  appreciate  that  va- 
rious  modifications,  additions  and  substitutions  are 
possible,  without  departing  from  the  scope  of  the  in- 
vention  as  disclosed  in  the  accompanying  claims. 

Claims 

1.  An  automobile  lifting  unit  (100,  100a)  for  an  au- 
tomated  parking  garage,  said  lifting  unit  having  a 
multistoried  construction  and  comprising  a  frame 
supporting  a  lower  stationary  vehicle  carrying 
pan  (104)  and  a  movable  middle  vehicle  carrying 
pan  (102),  wherein  said  movable  middle  pan 

(102)  is  movable  relative  to  said  frame  between 
a  load  position  near  to  said  lower  pan  (104)  and 
a  vehicle  supporting  position  spaced  above  said 
lower  pan,  and  further  comprising  a  pan  lifting 

5  mechanism  (1  03)  for  selectively  driving  the  mov- 
able  middle  pan  (102)  between  its  load  and  vehi- 
cle  supporting  positions. 

2.  An  automobile  lifting  unit  as  claimed  in  Claim  1, 
10  wherein  each  of  said  movable  middle  pan  (102) 

and  said  lower  pan  (1  04)  has  a  respective  pair  of 
holding  conveyor  belts  (104a)  for  moving  vehi- 
cles,  and  further  comprising  a  conveyor  belt  drive 
mechanism  (150)  supported  on  said  lower  pan 

15  (104)  for  driving  said  pairs  of  holding  conveyor 
belts  (104a),  the  power  for  said  conveyor  belt 
drive  mechanism  (150)  being  obtained  from  a 
main  drive  shaft  (201)  extending  through  said  lift- 
ing  unit  (100,  100a). 

20 
3.  A  lifting  unit  as  claimed  in  Claim  2,  wherein  said 

main  drive  shaft  (201)  is  connectible  to  a  drive 
power  generating  unit  (1)  of  said  parking  garage 
and  extends  substantially  vertically  and  pene- 

25  trates  through  said  movable  middle  pan  (102) 
and  said  lower  pan  (104),  and  wherein  said  pan 
lifting  mechanism  (103)  for  said  movable  middle 
pan  is  arranged  to  be  powered  by  said  main  drive 
shaft  (201)  and  is  supported  by  said  frame  of  said 

30  lifting  unit  (100,  100a), 

4.  A  lifting  unit  as  claimed  in  Claim  2  or  3,  wherein 
each  said  holding  conveyor  (104a)  is  formed  of  a 
plurality  of  belt  segments  (320),  each  said  belt 

35  segment  being  provided  with  a  plurality  of  non- 
slip  protrusions  (301). 

5.  An  automated  parking  garage  comprising  a  mul- 
tistorey  parking  building  (6)  divided  into  two  sec- 

40  tions  by  a  shaft,  and  a  pair  of  automobile  lifting 
units  (100,  100a)  arranged  to  move  upwardly  and 
downwardly  within  said  shaft,  the  lifting  units  be- 
ing  arranged  such  that  one  lifting  unit  ascends 
whilst  the  other  lifting  unit  descends,  and  a  drive 

45  power  generating  unit  (1)  for  causing  said  lifting 
units  to  ascend  or  descend,  wherein  a  respective 
main  drive  shaft  (201)  is  associated  with  each 
said  lifting  unit  (100,  100a)  and  is  arranged  to 
provide  power  to  said  lifting  unit,  and  wherein 

so  each  said  drive  shaft  (201)  is  driven  by  said  drive 
power  generating  unit  (1). 

6.  An  automated  parking  garage  as  claimed  in 
Claim  5,  wherein  said  parking  building  (6)  has  a 

55  number  of  parking  floors  each  divided  into  two 
sections  arranged  on  each  side  of  said  shaft  and 
each  said  parking  floor  having  a  pair  of  parking 
conveyor  belts  (104b),  wherein  each  said  lifting 
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unit  (100,  100a)  has  at  least  one  pair  of  vehicle 
holding  conveyor  belts  (104a),  and  wherein  both 
said  parking  conveyor  belts  (104b)  and  said  ve- 
hicle  holding  conveyor  belts  (104a)  are  powered 
by  way  of  said  main  drive  shaft  (201)  which  is  5 
connected  to  said  drive  power  generating  unit  (1). 

7.  An  automated  parking  garage  as  claimed  in 
Claim  6,  further  comprising  a  timing  unit  (170)  for 
controlling  movement  of  said  vehicle  holding  and  10 
parking  conveyor  belts  (104a,  104b)  such  that 
said  conveyor  belts  are  automatically  stopped  af- 
ter  moving  a  predetermined  distance,  and  a  roll 
guider  unit  (180)  associated  with  each  automo- 
bile  lifting  unit  (100,  100a)  for  bridging  the  gap  15 
between  a  vehicle  holding  conveyor  belt  (1  04a)  of 
the  lifting  unit  and  a  parking  conveyor  belt  (104b) 
of  the  parking  building. 

8.  An  automated  parking  garage  as  claimed  in  any  20 
of  Claims  5  to  7,  further  comprising  lifting  unit 
drive  means  (3,  203)  for  lifting  said  automobile 
lifting  units  (1  00,  1  00a)  within  said  shaft,  said  lift- 
ing  unit  drive  means  comprising  a  second  drive 
shaft  (203)  coupled  to  said  drive  power  generat-  25 
ing  unit  (1)  and  coupled  to  said  automobile  lifting 
units  (100,  100a)  by  gearing  (205). 

9.  An  automated  parking  garage  as  claimed  in  any 
of  Claims  5  to  8,  further  comprising  levelling  30 
means  (350)  at  the  bottom  of  said  shaft  and  ar- 
ranged  to  level  part  of  an  automobile  lifting  unit 
(100,  100a)  with  a  floor  of  said  parking  building. 

10.  An  automated  parking  garage  as  claimed  in  any  35 
of  Claims  5  to  9,  wherein  said  automobile  lifting 
units  (100,  100a)  areas  claimed  in  any  of  Claims 
1  to  4. 
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