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Description 

This  invention  relates  to  a  skip  hoist  system  for 
the  automatic  storage  and  automatic  retrieval  of 
articles  to  and  from  storage  modules,  such  as 
motor  vehicles  in  a  multilevel  parking  structure. 

In  U.S.  Patent  No.  5,049,022  a  parking  struc- 
ture  is  described  which  can  be  erected  as  a  porta- 
ble  structure  on  a  vacant  lot.  The  structure  com- 
prises  a  skip  which  can  be  hoisted  up  and  down  a 
shaft.  Parking  slot  modules  are  provided  on  op- 
posite  sides  of  the  shaft  and  spaced  at  different 
levels  along  the  length  of  the  shaft.  The  skip  has  a 
shuttle  thereon  for  moving  vehicles  to  and  from  the 
parking  slot  modules  in  an  automatic  fashion  under 
computer  control.  In  the  present  application,  the 
skip  is  rotatable. 

Parking  structures  with  rotatable  skips  are 
known,  for  example,  as  disclosed  by  the  closest 
prior  art  WO-A-8  602  687  and  US-A-3  395  815, 
which  have  elevators  for  moving  vehicles  up  and 
down  a  shaftway  and  moving  vehicles  to  and  from 
parking  storage  modules  at  different  levels  along 
the  shaft. 

It  is  a  disadvantage  of  the  elevators  of  these 
parking  structures  that  support  means  for  support- 
ing  a  vehicle  during  transfer  from  the  skip  to  a 
parking  storage  module  is  required  in  each  storage 
module.  This  increases  the  costs  thereof,  particu- 
larly  in  cases  where  the  parking  structure  is  in- 
tended  to  be  only  a  temporary  structure. 

According  to  the  invention,  there  is  provided  a 
skip  hoist  system,  which  comprises  a  skip  hoist 
shaft;  a  skip  which  is  vertically  moveable  within  the 
skip  hoist  shaft;  a  plurality  of  storage  slot  modules 
located  around  the  skip  hoist  shaft;  a  shuttle  on  the 
skip  moveable  relative  to  the  skip  for  positioning 
articles  on  and  removing  articles  from  the  storage 
slot  modules;  wherein  the  shuttle  is  rotatable  about 
a  vertical  axis  for  rotating  the  shuttle  to  align  the 
shuttle  with  a  selected  one  of  said  storage  slot 
modules;  and  wherein  the  shuttle  comprises  a 
base,  a  middle  slide  cantilevered  to  the  base  and 
movable  relative  thereto,  a  top  slide  cantilevered  to 
the  middle  slide  and  movable  relative  thereto  and 
drive  means  mounted  on  said  base  and  being 
operable  to  move  said  middle  slide  relative  said 
base  and  said  top  slide  relative  to  said  base  and 
said  middle  slide,  whereby  said  top  slide  is  moved 
from  a  retracted  position  over  said  base  to  an 
extended  position  in  which  the  top  slide  freely 
overhangs  the  selected  one  of  said  storage  slot 
modules. 

Preferably,  each  storage  slot  module  com- 
prises  article  support  means  for  supporting  an  arti- 
cle  in  the  storage  slot  module  and  wherein  said 
article  support  means  and  the  top  slide  of  the 
shuttle  are  each  provided  with  a  plurality  of  fingers 

which  mesh  with  each  other  for  positioning  articles 
on  and  removing  articles  from  storage  slot  mod- 
ules. 

In  a  preferred  embodiment,  a  plurality  of  skip 
5  hoist  shafts  and  a  plurality  of  said  skips  are  pro- 

vided,  a  skip  being  vertically  movable  within  each 
skip  hoist  shaft  and  each  skip  hoist  shaft  having  a 
plurality  of  said  storage  slot  modules  associated 
therewith,  a  hydraulic  motor  for  each  of  said  skips, 

io  a  connection  extending  between  each  of  said  skips 
and  said  respective  hydraulic  motor  and  a  common 
hydraulic  pump  connected  to  said  hydraulic  motors 
for  driving  the  motors. 

Further  objects  and  advantages  of  the  invention 
75  will  become  apparent  from  the  description  of  a 

preferred  embodiment  of  the  invention  below. 
The  invention  will  now  be  described,  by  way  of 

an  example,  with  reference  to  the  accompanying 
drawings,  in  which:- 

20  Figure  1  is  a  three-dimensional  view  of  a  skip, 
with  a  rotunda  at  its  centre,  of  a  parking  struc- 
ture  according  to  the  invention; 
Figure  2  is  a  plan  view  of  the  skip  of  Figure  1 
and  illustrating  the  positions  which  can  be  in- 

25  dexed  by  a  shuttle  on  the  skip; 
Figure  3  is  a  three-dimensional  view  of  the  skip 
of  Figure  1  but  with  the  rotunda  at  the  centre 
thereof  omitted; 
Figure  4A  is  a  three-dimensional  view  of  the 

30  rotunda  of  the  skip  of  Figure  1  and  also  illustrat- 
ing  two  bi-directional  shuttles  located  thereon; 
Figure  4B  is  a  three-dimensional  view  showing 
more  detail  of  a  bi-directional  shuttle; 
Figure  4C  is  a  three  dimensional  view  showing 

35  vehicle  support  means  in  parking  bays  of  the 
parking  structure. 
Figure  5  is  a  side  view  of  the  skip  of  Figure  1 
and  illustrating  a  motor  vehicle  located  thereon; 
Figure  6  is  a  plan  view  of  a  top  frame  part  of  the 

40  rotunda  of  Figure  1  ; 
Figure  7  is  a  section  taken  along  the  lines  VII-VII 
in  Figure  6; 
Figure  8  is  a  section  taken  along  the  lines  VIII- 
VIII  in  Figure  6; 

45  Figure  9  is  an  underneath  plan  view  of  a  bottom 
frame  part  of  the  skip  of  Figure  1  ; 
Figure  10  is  a  section  taken  along  the  lines  X-X 
in  Figure  9; 
Figure  1  1  is  a  section  taken  along  the  lines  XI-XI 

50  in  Figure  9; 
Figure  12  is  a  plan  view  of  a  parking  structure 
layout  according  to  one  embodiment  of  the  in- 
vention; 
Figure  13  illustrates  a  parking  structure  layout 

55  according  to  another  embodiment  of  the  inven- 
tion; 
Figures  14A  and  14B  illustrate  a  parking  struc- 
ture  layout  according  to  a  further  embodiment  of 
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the  invention; 
Figures  15A  and  15B  illustrate  a  parking  struc- 
ture  layout  according  to  another  embodiment  of 
the  invention;  and 
Figures  16  A  and  B  illustrate  a  parking  structure 
layout  according  to  yet  a  further  embodiment  of 
the  invention. 

Referring  first  to  Figure  12,  a  parking  structure 
20  according  to  one  embodiment  of  the  invention  is 
shown,  which  comprises  a  pair  of  skip  hoist  shafts 
22,  located  side  by  side,  a  skip  24  for  each  shaft 
22  which  is  vertically  moveable  within  the  shaft  22 
and  eight  parking  bays  26  surrounding  each  shaft 
22.  A  pair  of  shuttles  28  are  located  side  by  side 
on  each  skip  24.  For  simplicity,  only  one  shuttle  28 
is  shown  on  each  skip  24  in  Figure  12.  Each 
shuttle  28  is  moveable  relative  to  the  skip  24  for 
positioning  a  motor  vehicle  30  on  and  removing 
same  from  a  parking  bay  26,  as  will  be  described 
in  more  detail  below.  The  general  method  of  con- 
struction  of  the  structure  comprising  the  skip  hoist 
shafts  22  and  the  parking  bays  26  has  been  de- 
scribed  in  U.S.  Patent  No.  5049  022,  the  contents 
of  which  has  been  incorporated  herein  by  refer- 
ence,  and  will  not  be  repeated  here. 

Referring  now  to  Figure  1  ,  the  skip  24  is  illus- 
trated  in  more  detail.  It  comprises  a  top  frame  part 
24.1  and  a  bottom  frame  part  24.2  connected  to- 
gether  by  vertical  frame  members  24.3.  Concave 
contour  wheels  24.4  are  provided  on  the  top  and 
bottom  frame  parts  24.1,  24.2  for  rolling  on  guide 
tubes  31  on  the  skip  hoist  shaft  22.  The  construc- 
tion  of  the  wheels  24.4  and  interaction  with  the 
guide  tubes  31  are  more  clearly  illustrated  in  Fig- 
ures  8  and  11,  for  the  top  and  bottom  parts  of  the 
skip  respectively.  A  plan  view  and  underneath  plan 
view  of  the  top  and  bottom  frame  parts  24.1,  24.2 
of  the  skip  24  are  also  illustrated  in  Figures  6  and 
9,  respectively. 

Cables  32  of  a  multi-wire  traction  hoist  system, 
which  is  fully  described  in  U.S.  No.  5  049  022,  are 
connected  to  the  top  frame  part  24.1  of  the  skip  24, 
which  includes  a  hoist  strongback  for  this  purpose. 
The  strongback  part  to  which  the  cables  32  are 
connected  is  shown  in  cross-section  in  Figure  7. 
The  positions  to  which  the  cables  32  are  connected 
are  indicated  at  33.  A  rotunda  34  (Figures  1  and  4) 
is  located  at  the  centre  of  the  skip  24  and  it  has  a 
central  member  36  which  is  rotatable  relative  to  the 
skip  24  about  a  central  vertical  axis.  A  rectangular 
framework  38  is  provided  on  the  member  36  and  is 
supported  by  means  of  inclined  struts  40  depend- 
ing  from  the  central  member  36.  In  Figure  7,  refer- 
ence  numeral  35  indicates  a  split  slewing  gear 
which  is  driven  by  a  drive  41  (Figure  4)  for  rotating 
the  rotunda  34  about  the  central  axis.  The  gear  35 
interacts  with  another  gear  37  which  is  driven  by 
the  drive  41.  Reference  numeral  44  (Figure  7) 

indicates  a  spherical  thrust  hanger  bearing  and 
reference  numeral  39  indicates  a  spherical  hanger 
on  the  rotunda  34. 

The  pair  of  shuttles  28  which  are  provided  on 
5  the  rotunda  34  are  shown  in  more  detail  in  Figures 

4A  and  4B.  Each  comprises  a  base  member  28.1, 
a  middle  slide  28.2  and  a  top  slide  28.3.  The 
middle  slide  28.2  is  slidable  relative  to  the  base 
28.1  and  the  top  slide  28.3  is  slidable  relative  to 

io  the  middle  slide  28.2  and  base  28.1.  Each  shuttle 
28  is,  therefore,  moveable  between  a  retracted 
position,  as  shown  on  the  left  hand  side  of  Figure 
4A,  and  an  extended  position,  as  shown  on  the 
right  hand  side  of  Figure  4A.  In  Figure  1  the  shuttle 

is  28  is  shown  only  partially  extended.  The  construc- 
tion  and  operation  of  the  shuttles  28  are  fully 
described  in  U.S.  Patent  No.  5,049,022  and  will  not 
be  repeated  here. 

The  top  slide  28.3  of  each  shuttle  28  com- 
20  prises  a  plurality  of  fingers  28.4,  as  described  in 

U.S.  Patent  No.  5,049,022.  Likewise,  the  parking 
bays  26  comprise  vehicle  supporting  parts  26.1 
provided  with  similar  fingers  26.3  which  are  adapt- 
ed  to  mesh  with  the  fingers  28.4  on  the  top  slide 

25  28.3  for  placing  and  removing  a  vehicle  from  a 
parking  bay  as  described  in  the  above-mentioned 
prior  application. 

Thus  with  a  vehicle  30  located  on  the  top  slide 
28.3,  the  slides  are  moved  to  the  extended  position 

30  so  that  the  top  slide  28.3  is  located  over  the 
vehicle  support  parts  26.1.  The  skip  24  is  then 
slightly  lowered  so  that  the  fingers  28.4  pass 
through  the  fingers  26.3  to  transfer  the  vehicle  from 
the  shuttle  28  to  the  vehicle  support  parts  26.1  in 

35  the  parking  bay  26.  During  removal  of  the  vehicle 
the  reverse  procedure  is  adopted. 

The  top  slide  28.3  is  also  provided  with  wheel 
chock  pockets  42  as  shown  in  Figure  4.  The  chock 
pockets  42  are  shown  diagrammatically  as  semi- 

40  circular  recesses  in  the  drawing,  but  in  fact  they 
are  simply  formed  by  increasing  the  distance  be- 
tween  adjacent  fingers  28.4  on  the  top  slide  28.3, 
so  that  the  vehicle  wheel  is  anchored  by  being 
partially  received  in  the  recess  formed  by  the  in- 

45  creased  spacing  between  the  adjacent  fingers  28.4. 
Wheel  chock  pockets  are  provided  in  a  similar 
fashion  in  the  vehicle  supporting  parts  of  each 
parking  bay  26,  i.e.  by  increasing  the  distance 
between  adjacent  fingers  on  the  vehicle  supporting 

50  parts.  No  mechanical  wheel  locks  are  therefore 
required. 

The  rotunda  34  is  provided  with  the  spherical 
thrust  hanger  bearing  44  to  provide  for  the  entire 
weight  and  load  of  the  skip  24  to  be  supported 

55  from  above  and  so  that  it  is  not  carried  by  the 
bottom  frame  part  24.2  of  the  skip  24. 

In  Figure  5,  the  two  extreme  positions  of  the 
shuttle  28  are  indicated.  The  retracted  or  "home" 
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position  is  shown  in  solid  lines,  in  which  the  vehicle 
30  is  located  on  the  rotunda  34,  and  the  extended 
position  is  shown  in  broken  lines,  in  which  the 
vehicle  30  is  in  position  for  placing  in  a  parking 
bay. 

The  rotunda  34  is  rotatable  around  360°  by 
means  of  the  drive  41  and,  in  this  particular  em- 
bodiment,  it  has  a  possible  eight  index  positions. 

The  parking  bays  26  are  arranged  around  the 
shaft  22  to  correspond  with  the  index  positions  and 
various  different  types  of  arrangement  of  the  park- 
ing  bays  26  are  possible,  depending  on  require- 
ments  and  available  space.  In  the  embodiment 
illustrated  in  Figure  12,  the  arrangement  is  such 
that  either  one  or  the  other  of  the  two  shuttles  28 
on  the  skip  24  can  address  a  parking  bay  26  in 
each  of  the  eight  possible  index  positions.  With  this 
arrangement  the  two  shafts  22  can  be  located  at  a 
minimum  distance  away  from  each  other  with  the 
parking  bays  merged  for  maximum  utilization  of 
available  space.  With  the  arrangement  shown  in 
Figures  14  A  and  B,  only  four  index  positions  are 
utilized  and  each  shuttle  28  can  address  a  parking 
bay  in  each  of  the  four  index  positions.  In  this 
arrangement,  the  parking  bays  are  not  merged  and 
two  shafts  22  side  by  side  are  utilized.  Figure  14A 
illustrates,  by  means  of  the  broken  lines  and  arrows 
the  directions  of  entry  of  motor  vehicles  into  the 
structures,  whilst  Figure  14B  illustrates  the  direc- 
tions  of  exit.  In  the  embodiment  shown  in  Figures 
15  A  and  B,  the  arrangement  is  the  same  except 
that  two  further  shafts  are  added  which  are  stag- 
gered  with  respect  to  the  first  two  shafts  so  that  at 
least  partial  merging  of  the  parking  bays  is 
achieved.  The  directions  of  entry  and  exit  are  again 
illustrated  by  the  broken  lines  and  arrows  in  Fig- 
ures  15A  and  B,  respectively.  In  Figures  16  A  and 
B,  a  different  variation  of  the  arrangement  shown  in 
Figures  14  A  and  B  is  shown  where  the  parking 
bays  of  adjacent  shafts  22  are  located  in  an  end-to- 
end  relationship,  the  entry  and  exit  directions  again 
being  illustrated  by  the  A  and  B  figures,  respec- 
tively.  The  arrangement  illustrated  in  Figure  13  is 
particularly  suitable  for  use  on  a  vacant  lot  which  is 
long  and  narrow. 

The  operation  of  the  parking  structure  has 
been  described  in  U.S.  Patent  No.  5  049  022  and 
applies  here  as  well,  except  for  the  further  feature 
that  the  shuttles  28  can  now  also  be  rotated  to 
align  the  various  different  parking  bay  positions 
surrounding  the  skip  hoist  shaft  22.  In  addition,  the 
wheel  chock  pockets  42  provided  in  the  top  slides 
28.3  as  well  as  in  the  vehicle  supporting  parts  of 
the  parking  bays  26,  retain  a  vehicle  in  position 
during  transportation  to  and  from  a  parking  bay  26, 
as  well  as  during  storage  in  a  parking  bay  26. 

While  the  invention  has  been  described  as  a 
parking  structure,  it  will  be  appreciated  that  the 

structure  can  also  be  used  for  the  storage  and 
retrieval  of  various  other  items,  particularly  items 
with  larger  dimensions,  such  as  loading  ore  con- 
tainers,  pleasure  boats,  tote  boxes,  baggage  bins, 

5  food  chests  and  the  like. 
Another  important  feature  of  the  invention 

which  is  described  and  illustrated  in  U.S  Patent  No. 
5  049  022  is  that  it  incorporates  a  multimotor 
hydraulic  drive  system  which  is  powered  by  a 

io  single  power  source.  Each  skip  hoist  shaft  is  pro- 
vided  with  its  own  drive  but  they  are  powered  by  a 
single  power  source.  Up  to  four  drives  can  be 
powered  in  this  way.  This  is  facilitated  by  the  fact 
that,  whilst  the  skip  in  one  shaft  may  be  going  up, 

is  the  skip  in  another  shaft  may  be  going  down,  thus 
generating  power  back  into  the  system. 

A  further  important  feature  of  the  invention  is 
the  multitelescoping  slides  of  the  shuttles  28,  com- 
prising  slides  28.2  and  28.3  which  are  moveable 

20  relative  to  each  other,  as  well  as  to  the  base  28.1. 
The  mechanism  of  driving  the  slides  has  been 
described  and  illustrated  in  U.S  Patent  No.  5  049 
022.  The  slides  28.2  and  28.3  can  travel  at  different 
speeds.  The  slides  are  bi-directional  and  can  tele- 

25  scope  up  to  20  feet  at  each  of  the  opposite  ends  of 
the  shuttle  28. 

A  further  feature  of  the  invention  is  that  the 
storage  and  retrieval  operations  described  above 
are  performed  automatically  under  microprocessor 

30  and  PLC  control  as  described  in  U.S  Patent  No.  5 
049  022. 

While  only  preferred  embodiments  of  the  in- 
vention  have  been  described  herein  in  detail,  the 
invention  is  not  limited  thereby  and  modifications 

35  can  be  made  within  the  scope  of  the  attached 
claims. 

Claims 

40  1.  A  skip  hoist  system,  which  comprises: 
a  skip  hoist  shaft  (22); 
a  skip  (24)  which  is  vertically  moveable  within 
the  skip  hoist  shaft; 
a  plurality  of  storage  slot  modules  (26)  located 

45  around  the  skip  hoist  shaft  (22); 
a  shuttle  (28)  on  the  skip  (24)  moveable  rela- 
tive  to  the  skip  (24)  for  positioning  articles  (30) 
on  and  removing  articles  (30)  from  the  storage 
slot  modules  (26); 

50  wherein  the  shuttle  (28)  is  rotatable  about  a 
vertical  axis  (36)  for  rotating  the  shuttle  (28)  to 
align  the  shuttle  (28)  with  a  selected  one  of 
said  storage  slot  modules  (26);  and  wherein 
the  shuttle  (28)  comprises  a  base  (28.1),  a 

55  middle  slide  (28.2)  cantilevered  to  the  base 
(28.1)  and  movable  relative  thereto,  a  top  slide 
(28.3)  cantilevered  to  the  middle  slide  (28.2) 
and  movable  relative  thereto  and  drive  means 
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mounted  on  said  base  (28.1)  and  being  op- 
erable  to  move  said  middle  slide  (28.2)  relative 
said  base  (28.1)  and  said  top  slide  (28.3)  rela- 
tive  to  said  base  (28.1)  and  laid  middle  slide 
(28.2)  ,  whereby  said  top-slide  (28.3)  is  moved 
from  a  retracted  position  over  said  base  (28.1) 
to  an  extended  position  in  which  the  top  slide 
(28.3)  freely  overhangs  the  selected  one  of 
said  storage  slot  modules  (26). 

2.  The  skip  hoist  system  according  to  claim  1, 
wherein  a  plurality  of  said  storage  slot  modules 
(26)  are  located  at  each  of  a  plurality  of  dif- 
ferent  vertical  levels  along  the  skip  hoist  shaft 
(22). 

3.  The  skip  hoist  system  according  to  claim  1  or 
2,  wherein  a  plurality  of  said  shuttles  (28)  are 
provided  on  the  skip  (24)  and  rotatable  with  the 
skip  (24). 

4.  The  skip  hoist  system  according  to  claim  3, 
wherein  two  of  said  shuttles  (28)  are  provided 
on  the  skip  (24). 

5.  The  skip  hoist  system  according  to  any  one  of 
claims  2  to  4,  wherein  eight  of  said  storage 
slot  modules  (26)  are  located  around  the  skip 
hoist  shaft  (22). 

6.  The  skip  hoist  system  according  to  any  one  of 
the  preceding  claims,  wherein  the  drive  hoist 
module  includes  a  multiwire  traction  drive. 

7.  The  skip  hoist  system  according  to  claim  6, 
wherein  each  storage  slot  module  (26)  com- 
prises  article  support  means  (26.1)  for  support- 
ing  an  article  (30)  in  the  storage  slot  module 
(26)  and  wherein  said  article  support  means 
(26.1)  and  the  top  slide  of  the  shuttle  are  each 
provided  with  a  plurality  of  fingers  (26.3,  28.4) 
which  mesh  with  each  other  for  positioning 
articles  on  and  removing  articles  from  storage 
slot  modules  (26). 

8.  The  skip  hoist  system  according  to  claim  7, 
wherein  the  article  support  means  (26.1)  com- 
prises  a  pair  of  article  support  members  (26.1) 
located  in  parallel  spaced  relationship  with  re- 
spect  to  each  other  and  wherein  the  top  slide 
(28.3)  of  the  shuttle  is  moveable  between  the 
article  support  members  (26.1)  during  said 
meshing  of  the  fingers. 

9.  The  skip  hoist  system  according  to  any  one  of 
the  preceding  claims,  comprising  a  plurality  of 
said  skip  hoist  shafts  (22)  and  a  plurality  of 
said  skips  (24),  a  skip  (24)  being  vertically 

moveable  within  each  skip  hoist  shaft  (22)  and 
each  skip  hoist  shaft  (22)  having  a  plurality  of 
said  storage  slot  modules  (26)  associated 
therewith. 

5 
10.  The  skip  hoist  system  according  to  claim  9, 

comprising  a  hydraulic  motor  for  each  of  said 
skips  (24),  a  connection  extending  between 
each  of  said  skips  (24)  and  said  respective 

io  hydraulic  motor  and  a  common  hydraulic 
pump  connected  to  said  hydraulic  motors  for 
driving  the  motors. 

11.  The  skip  hoist  system  according  to  any  one  of 
is  the  preceding  claims,  wherein  the  system  is  a 

parking  structure  for  motor  vehicles. 

Patentanspruche 

20  1.  Forderkorbaufzugssystem,  umfassend: 
einen  Forderkorbaufzugsschacht  (22), 
einen  Forderkorb  (24),  der  im  Forderkor- 

baufzugsschacht  lotrecht  bewegbar  ist, 
eine  Anzahl  von  urn  den  Forderkorbauf- 

25  zugsschacht  (22)  herum  angeordneten  Lage- 
rungseinschubmodulen  (26), 

einen  am  Forderkorb  (24)  vorgesehenen 
und  relativ  zu  ihm  bewegbaren  Verschiebetra- 
ger  (shuttle)  (28)  zum  Positionieren  von  Ge- 

30  genstanden  (30)  auf  den  Lagerungseinschub- 
modulen  (26)  und  zum  Entnehmen  der  Gegen- 
stande  (30)  von  diesen, 

wobei  der  Verschiebetrager  (28)  urn  eine 
lotrechte  Achse  (36)  drehbar  ist,  urn  den  Ver- 

35  schiebetrager  (28)  fur  seine  Ausrichtung  auf 
ein  ausgewahltes  der  Lagerungseinschubmo- 
dule  (26)  zu  drehen,  und  wobei  der  Verschie- 
betrager  (28)  eine  Basis  (28.1),  ein  mit  der 
Basis  (28.1)  auskragend  verbundene  und  rela- 

40  tiv  zu  ihr  verschiebbares  mittleres  Gleitstuck 
(28.2),  ein  mit  dem  mittleren  Gleitstuck  (28.2) 
auskragend  verbundenes  und  relativ  zu  ihm 
verschiebbares  oberes  Gleitstuck  (28.3)  und 
eine  an  der  Basis  (28.1)  montierte  Antriebsein- 

45  richtung  aufweist,  die  betatigbar  ist,  urn  das 
mittlere  Gleitstuck  (28.2)  relativ  zur  Basis 
(28.1)  und  das  obere  Gleitstuck  (28.3)  relativ 
zur  Basis  (28.1)  und  zum  mittleren  Gleitstuck 
(28.2)  zu  verschieben,  so  dal3  das  obere  Gleit- 

50  stuck  (28.3)  aus  einer  zuruckgezogenen  Stel- 
lung  uber  der  Basis  (28.1)  in  eine  vorgescho- 
bene  Stellung  bewegt  wird,  in  welcher  das 
obere  Gleitstuck  (28.3)  das  ausgewahlte  der 
Lagerungseinschubmodule  (26)  frei  ubergreift 

55  bzw.  uberragt. 

2.  Forderkorbaufzugssystem  nach  Anspruch  1, 
wobei  mehrere  der  Lagerungseinschubmodule 

5 
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(26)  an  jeder  von  mehreren  verschiedenen  lot- 
rechten  Hohenlagen  langs  des  Forderkorbauf- 
zugsschachtes  (22)  angeordnet  sind. 

3.  Forderkorbaufzugssystem  nach  Anspruch  1 
oder  2,  wobei  mehrere  der  Verschiebetrager 
(28)  am  Forderkorb  (24)  vorgesehen  und  mit 
dem  Forderkorb  (24)  (mit)drehbar  sind. 

4.  Forderkorbaufzugssystem  nach  Anspruch  3, 
wobei  zwei  der  Verschiebetrager  (28)  am  For- 
derkorb  (24)  vorgesehen  sind. 

5.  Forderkorbaufzugssystem  nach  einem  der  An- 
spruche  2  bis  4,  wobei  acht  der  Lagerungsein- 
schubmodule  (26)  urn  den  Forderkorbaufzugs- 
schacht  (22)  herum  angeordnet  sind. 

6.  Forderkorbaufzugssystem  nach  einem  der  vor- 
angehenden  Anspruche,  wobei  das  Antriebs- 
aufzugsmodul  eine  Traktions-  oder  Zugvorrich- 
tung  mit  mehreren  Drahtseilen  aufweist. 

7.  Forderkorbaufzugssystem  nach  Anspruch  6, 
wobei  jedes  Lagerungseinschubmodul  (26) 
eine  Gegenstand-Trageinrichtung  (26.1)  zum 
Tragen  eines  Gegenstands  (30)  im  Lagerungs- 
einschubmodul  (26)  aufweist  und  wobei  die 
Gegenstand-Trageinrichtung  (26.1)  und  das 
obere  Gleitstuck  des  Verschiebetragers  jeweils 
mit  einer  Anzahl  von  Fingern  (26.3,  28.4)  ver- 
sehen  sind,  die  zum  Positionieren  von  Gegen- 
standen  auf  Lagerungseinschubmodulen  (26) 
und  zum  Entnehmen  der  Gegenstande  von 
diesen  ineinandergreifen. 

8.  Forderkorbaufzugssystem  nach  Anspruch  7, 
wobei  die  Gegenstand-Trageinrichtung  (26.1) 
zwei  in  parallel  voneinander  beabstandeter  Be- 
ziehung  angeordnete  Gegenstand-Tragelemen- 
te  (26.1)  umfaBt  und  wobei  das  obere  Gleit- 
stuck  (28.3)  des  Verschiebetragers  wahrend 
des  Ineinandergreifens  der  Finger  zwischen 
den  Gegenstand-Traglementen  (26.1)  beweg- 
bar  ist. 

9.  Forderkorbaufzugssystem  nach  einem  der  vor- 
angehenden  Anspruche,  umfassend  eine  An- 
zahl  der  Forderkorbaufzugsschachte  (22)  und 
eine  Anzahl  der  Forderkorbe  (24),  wobei  ein 
Forderkorb  (24)  in  jedem  Forderkorbaufzugs- 
schacht  (22)  lotrecht  bewegbar  ist  und  jedem 
Forderkorbaufzugsschacht  (22)  mehrere  der 
Lagerungseinschubmodule  (26)  zugeordnet 
sind. 

10.  Forderkorbaufzugssystem  nach  Anspruch  9, 
umfassend  einen  Hydraulikmotor  fur  jeden  der 

Forderkorbe  (24),  eine  zwischen  jedem  der 
Forderkorbe  (24)  und  dem  betreffenden  Hy- 
draulikmotor  verlaufende  Verbindung  sowie 
eine  gemeinsame,  an  die  Hydraulikmotoren  an- 

5  geschlossene  Hydraulikpumpe  zum  Antreiben 
der  Motoren. 

11.  Forderkorbaufzugssystem  nach  einem  der  vor- 
angehenden  Anspruche,  wobei  das  System 

io  eine  Parkanordnung  fur  Kraftfahrzeuge  ist. 

Revendicatlons 

1.  Systeme  de  levage  par  monte-charge,  lequel 
is  comprend  : 

un  arbre  de  levage  de  monte-charge  (22) 
un  monte-charge  (24)  qui  se  deplace  verti- 

calement  a  I'interieur  de  I'arbre  de  levage  de 
monte-charge  ; 

20  une  pluralite  de  modules  de  stockage  a 
fentes  (26)  situes  autour  de  I'arbre  de  levage 
de  monte-charge  (22)  ; 

une  navette  (28)  sur  le  monte-charge  (24) 
mobile  par  rapport  au  monte-charge  (24)  pour 

25  positionner  des  objets  (30)  sur  les  modules  de 
stockage  a  fentes  (26)  et  les  en  enlever. 

dans  lequel  la  navette  (28)  peut  tourner 
autour  d'un  axe  vertical  (36)  pour  faire  tourner 
la  navette  (28)  en  vue  d'aligner  la  navette  (28) 

30  avec  un  module  de  stockage  a  fentes  choisi 
parmi  les  modules  (26)  ;  et  dans  lequel  la 
navette  (28)  comprend  une  base  (28.1)  ,  une 
glissiere  centrale  (28.2)  en  porte-a-faux  par 
rapport  a  la  base  (28.1)  et  mobile  par  rapport  a 

35  elle  ,  une  glissiere  superieure  (28.3)  en  porte- 
a-faux  par  rapport  a  la  glissiere  centrale  (28.2) 
et  mobile  par  rapport  a  elle  et  des  moyens  de 
commande  montes  sur  ladite  base  (28.1)  et  qui 
sont  actionnes  pour  deplacer  ladite  glissiere 

40  centrale  (28.2)  par  rapport  a  ladite  base  (28.1) 
et  ladite  glissiere  superieure  (28.3)  par  rapport 
a  ladite  base  (28.1)  et  a  ladite  glissiere  centra- 
le  (28.2)  de  fagon  que  ladite  glissiere  superieu- 
re  (28.3)  soit  deplacee  d'une  position  de  retrait 

45  sur  ladite  base  (28.1)  vers  une  position  en 
extension  dans  laquelle  la  glissiere  superieure 
(28.3)  est  suspendue  librement  au-dessus  du 
module  choisi  (26)  parmi  les  modules  de  stoc- 
kage  a  fentes. 

50 
2.  Systeme  de  levage  par  monte-charge  selon  la 

revendication  1,  dans  lequel  une  pluralite  des- 
dits  modules  de  stockage  a  fentes  (26)  est 
placee  au  niveau  de  chacun  d'une  pluralite  de 

55  differents  niveaux  verticaux  le  long  de  I'arbre 
de  levage  par  monte-charge  (22). 

6 
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3.  Systeme  de  levage  par  monte-charge  selon  la 
revendication  1  ou  2,  dans  lequel  une  pluralite 
desdites  navettes  (28)  est  prevue  sur  le  monte- 
charge  (24)  et  peut  tourner  avec  le  monte- 
charge  (24). 

4.  Systeme  de  levage  par  monte-charge  selon  la 
revendication  3,  dans  lequel  deux  desdites  na- 
vettes  (28)  sont  prevues  sur  le  monte-charge 
(24). 

10.  Systeme  de  levage  par  monte-charge  selon  la 
revendication  9,  comprenant  un  moteur  hy- 
draulique  pour  chacun  desdits  monte-charge 
(24),  une  connexion  s'etendant  entre  chacun 

5  desdits  monte-charge  (24)  et  ledit  moteur  hy- 
draulique  respectif  et  une  pompe  hydraulique 
commune  connectee  auxdits  moteurs  hydrauli- 
ques  pour  entrainer  lesdits  moteurs. 

io  11.  Systeme  de  levage  par  monte-charge  selon 
I'une  quelconque  des  revendications  preceden- 
tes,  dans  lequel  le  systeme  est  une  structure 
de  stationnement  pour  des  vehicules  automo- 
biles. 

5.  Systeme  de  levage  par  monte-charge  selon 
I'une  quelconque  des  revendications  2  a  4  , 
dans  lequel  huit  desdits  modules  de  stockage 
a  fentes  (26)  sont  places  autour  de  I'arbre  de  is 
levage  par  monte-charge  (22). 

6.  Systeme  de  levage  par  monte-charge  selon 
I'une  quelconque  des  revendications  preceden- 
tes  ,  dans  lequel  le  module  de  commande  de  20 
levage  inclut  une  commande  par  traction  multi- 
cables. 

7.  Systeme  de  levage  par  monte-charge  selon  la 
revendication  6,  dans  lequel  chaque  module  25 
de  stockage  a  fentes  (26)  comprend  un  moyen 
de  support  d'article  (26,1)  pour  supporter  un 
article  (30)  dans  le  module  de  stockage  a 
fentes  (26)  et  dans  lequel  ledit  moyen  de  sup- 
port  de  l'article(26.1)de  la  glissiere  superieure  30 
de  la  navette  sont  chacun  munis  d'une  pluralite 
de  doigts  (26.3,  28.4)  qui  s'engrenent  mutuel- 
lement  pour  positionner  les  objets  sur  les  mo- 
dules  et  les  enlever  des  modules  de  stockage 
a  fentes  (26).  35 

8.  Systeme  de  levage  par  monte-charge  selon  la 
revendication  7  ,  dans  lequel  le  moyen  de 
support  d'objets  (26.1)  comprend  une  paire 
d'elements  de  support  d'objets  (26.1)  places  40 
en  parallele  a  distance  I'un  de  I'autre  et  dans 
lequel  la  glissiere  superieure  (28.3)  de  la  na- 
vette  peut  etre  deplacee  entre  les  elements  de 
support  d'  objets  (26.1)  pendant  que  lesdits 
doigts  s'engrenent.  45 

9.  Systeme  de  levage  par  monte-charge  selon 
I'une  quelconque  des  revendications  preceden- 
tes,  comprenant  une  pluralite  desdits  arbres  de 
levage  de  monte-charge  (22)  et  une  pluralite  50 
desdits  monte-charge  (24),  un  monte-charge 
(24)  etant  verticalement  mobile  a  I'interieur  de 
chaque  arbre  de  levage  de  monte-charge  (22) 
et  chaque  arbre  de  levage  de  monte-charge 
(22)  comportant  une  pluralite  desdits  modules  55 
de  stockage  a  fentes  (26)  associes  a  lui. 

7 
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