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Description 

The  invention  relates  to  a  vehicle  with  a  loading 
space  for  transporting  objects,  which  vehicle  is  pro- 
vided  with  a  conveyor  track  fitted  in  the  top  of  the 
loading  space  and  running  in  the  lengthwise  direction 
of  the  vehicle,  a  displacement  element  movable  along 
the  conveyor  track,  and  gripping  elements  coupled  to 
the  displacement  element,  for  gripping  an  object. 

Such  a  vehicle  is  known  from  DE-A-  1  555  874, 
and  is  suitable  in  particular  for  transporting  heavy 
and  breakable  sheet-type  objects  such  as  sheets  of 
glass. 

In  general,  during  loading  or  unloading  of  a  trans- 
port  vehicle  the  problem  occurring  is  how  the  objects 
to  be  transported  should  be  placed  from  outside  in 
their  place  in  the  vehicle,  or  how  the  transported  ob- 
jects  should  be  removed  from  the  vehicle.  A  possible 
solution  is,  of  course,  to  lift  the  objects  by  hand  and 
place  them,  but  this  is  undesirable,  certainly  if  the  ob- 
jects  are  heavy,  on  account  of  the  number  of  people 
required  for  this  and  the  time  needed. 

Another  general  solution  is  to  make  use  of  a  spe- 
cial  loading/unloading  vehicle,  for  example  a  hand 
truck,  but  in  this  case  it  is  necessary  to  use  a  loading 
platform  or  a  liftable  loading  flap  of  the  transport  ve- 
hicle.  A  first  disadvantage  here  is  that  the  transport 
vehicle  can  be  used  only  at  loading/unloading  places 
where  such  facilities  are  present,  or  that  the  transport 
vehicle  itself  must  always  take  a  loading/unloading 
vehicle  with  it.  A  general  disadvantage  of  the  use  of  a 
liftable  loading  flap  is  that  it  is  difficult  or  totally  im- 
possible  with  it  to  handle  objects  with  substantial  di- 
mensions,  unless  the  loading  flap  is  made  extremely 
large  in  the  lengthwise  direction  of  the  transport  ve- 
hicle.  A  general  disadvantage  of  the  use  of  a  load- 
ing/unloading  vehicle  is  that  it  is  difficult  with  it  to 
place  elongated  objects  in  the  lengthwise  direction  of 
the  transport  vehicle,  because  objects  once  placed  in 
the  transport  vehicle  reduce  the  clear  width  for  the 
loading/unloading  vehicle.  If  the  objects  can  be 
placed  only  in  the  breadthwise  direction  of  the  trans- 
port  vehicle,  this  means  an  unacceptable  limitation  of 
the  maximum  transportable  length  of  the  objects. 

In  order  to  overcome  the  abovementioned  prob- 
lems,  the  already  known  transport  vehicle  has  a  con- 
veyor  track  fixed  to  the  ceiling  of  the  loading  space 
and  running  in  the  lengthwise  direction  of  the  trans- 
port  vehicle,  from  which  conveyor  track  a  pulley 
which  can  be  moved  along  the  conveyor  track  is  sus- 
pended.  Hanging  from  the  pulley  is  a  gripping  ele- 
ment,  for  example  a  hook,  by  which  an  object  can  be 
gripped,  with  or  without  the  intervention  of  auxiliary 
elements  such  as  ropes.  When  the  known  transport 
vehicle  is  being  loaded,  an  object  outside  the  trans- 
port  vehicle  is  gripped,  lifted  up  until  it  is  above  the 
level  of  the  loading  floor,  and  conveyed  along  the  con- 
veyor  track  in  the  lengthwise  direction  of  the  trans- 

port  vehicle  through  the  loading  space  to  a  desired 
position,  and  is  set  down  there  and  secured  relative 
to  the  transport  vehicle. 

However,  this  method  of  loading/unloading 
5  means  that  the  maximum  permissible  vertical  meas- 

urement  of  the  objects  which  can  be  transported  with 
the  known  transport  vehicle  is  limited.  During  the 
transportation  in  the  loading  space  the  object  hangs 
from  the  pulley  and  the  underside  of  the  object  must 

10  be  clear  of  the  loading  floor.  A  certain  minimum  bot- 
tom  space  must  therefore  be  present  between  the  un- 
derside  of  the  object  and  the  loading  floor,  while  a 
certain  top  space  must  be  present  between  the  top 
side  of  the  object  and  the  ceiling  of  the  loading  space. 

15  In  the  vertical  direction,  called  the  height  below,  the 
object  must  therefore  have  a  measurement  which 
may  be  at  most  equal  to  the  height  of  the  loading 
space  minus  the  abovementioned  bottom  space, 
minus  the  abovementioned  top  space.  It  must  be  re- 

20  membered  here  that  the  height  of  the  loading  floor  in 
practice  is  partly  determined  by  the  necessary  pres- 
ence  of  wheels  under  the  vehicle,  and  that  the  maxi- 
mum  height  of  a  transport  vehicle  in  many  countries 
is  subject  to  a  legally  stipulated  maximum,  in  the 

25  Netherlands  4  metres. 
One  object  of  the  present  invention  is  therefore  to 

improve  the  known  vehicle. 
A  particular  object  of  the  invention  is  to  provide 

a  transport  vehicle  with  which  it  is  possible  to  carry 
30  and  load  and  unload  larger  objects  than  is  currently 

possible,  without  the  need  for  special  facilities  to  be 
present  at  a  delivering  or  receiving  station. 

According  to  an  important  aspect  of  the  inven- 
tion,  for  this  purpose  the  conveyor  track  is  vertically 

35  movable  together  with  the  ceiling  of  the  loading 
space. 

The  conveyor  track  is  preferably  movable  in  its 
lengthwise  direction. 

The  invention  also  relates  to  a  method  for  load- 
40  ing/unloading  such  a  vehicle.  Such  a  method  is  ac- 

cording  to  the  invention  characterised  in  that,  prior  to 
the  actual  loading/unloading,  the  conveyor  track  is 
moved  vertically  upwards  and  preferably  also  moved 
along  its  lengthwise  direction,  so  that  it  extends  to  be- 

45  yond  the  loading  space,  and  in  that  the  conveyor  track 
is  returned  to  the  initial  position  after  the  actual  load- 
ing/unloading  is  completed. 

The  invention  will  be  explained  in  greater  detail 
below  through  the  description  of  a  preferred  embodi- 

50  ment  of  the  vehicle  according  to  the  invention,  with 
reference  to  the  drawing.  In  the  drawing: 

Figure  1  Ashows  a  schematic  side  view,  partially 
cutaway,  of  a  known  transport  vehicle  with  an  ob- 
ject  in  the  loading  space; 

55  Figure  1B  shows  a  schematic  rear  view  of  the 
transport  vehicle  shown  in  Figure  1A; 
Figure  2A  shows  a  schematic  rear  view  of  a  pre- 
ferred  embodiment  of  the  vehicle  according  to 

2 
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the  invention,  in  which  the  conveyor  track  is 
moved  vertically  upwards,  and  in  which  the  ob- 
ject  being  carried  is  higher  than  the  object  being 
carried  in  Figure  1  B; 
Figure  2B  shows  a  rear  view  comparable  to  that 
of  Figure  2A,  in  which  the  conveyor  track  is 
moved  vertically  downwards; 
Figure  3A  shows  schematically  a  partial  cross- 
section  of  the  vehicle  shown  in  figures  2A-  2B; 
Figure  3B  shows  schematically  a  longitudinal 
section  along  the  line  B  -  B  in  Figure  3A; 
Figure  3C  shows  a  design  detail  from  Figure  3B; 
Figure  4A  shows  a  schematic  top  view  of  an  em- 
bodiment  of  the  vehicle  according  to  the  inven- 
tion; 
Figure  4B  shows  a  schematic  section  along  the 
line  B  -  B  in  Figure  4A; 
Figure  5A  shows  a  side  view,  comparable  to  that 
of  Figure  1A,  of  a  preferred  embodiment  of  the 
vehicle  according  to  the  invention; 
Figure  5B  shows  the  vehicle  of  Figure  5A  in  the 
loading/unloading  state,  in  which  the  conveyor 
track  is  moved  backwards  in  its  lengthwise  direc- 
tion  and  is  projecting  from  the  loading  space; 
Figure  6  shows  a  top  view  of  the  vehicle  shown 
in  Figure  5B,  in  which  the  conveyor  track  is 
moved  to  the  side  of  the  transport  vehicle; 
Figure  7A  shows  a  design  detail,  comparable  to 
that  of  Figure  3A,  of  an  embodiment  with  a  later- 
ally  movable  conveyor  track;  and 
Figure  7B  shows  a  design  detail  comparable  to 
the  embodiment  shown  in  Figure  7A. 
The  same  or  comparable  parts  are  indicated  by 

the  same  reference  numbers  in  the  figures. 
Figures  1Aand  1B  show  a  known  transport  vehi- 

cle  1  with  a  loading  space  2  provided  with  a  ceiling  3, 
a  loading  floor  4,  and  side  walls  5  and  6.  The  vehicle 
1  is  provided  with  a  conveyor  track  7  which  is  fixed  to 
the  ceiling  3  in  the  top  of  the  loading  space  2  and  runs 
in  the  lengthwise  direction  of  the  vehicle  1,  and  along 
which  a  pulley  8  is  movable.  The  pulley  8  is  provided 
with  gripping  elements  9  such  as  a  hook,  for  gripping 
an  object  10,  which  gripping  elements  9,  for  the  sake 
of  simplicity,  are  indicated  schematically  as  a  circle. 

A  number  of  vertical  measurements  are  also  in- 
dicated  in  Figure  1B.  The  height  of  the  floor  4  of  the 
loading  space  2  relative  to  the  road  surface  is  indicat- 
ed  by  F,  and  has  a  certain  minimum  value  which  is 
partly  determined  by  the  presence  of  wheels  20,  and 
which  is  in  practice  about  83  cm.  The  height  of  the 
ceiling  3  of  the  loading  space  2  relative  to  the  road 
surface  is  indicated  by  C,  and  is  a  certain  maximum 
value  laid  down  by  statutory  regulations,  which  is  4 
metres  in  the  Netherlands.  During  the  movement  of 
the  object  10  in  the  loading  space  2  a  minimum  play 
A  must  be  present  between  the  bottom  11  of  the  ob- 
ject  10  and  the  floor  4  of  the  loading  space  2,  while  a 
minimum  play  D  must  be  present  between  the  top  12 

of  the  object  10  and  the  ceiling  3  of  the  loading  space 
2,  which  play  is  determined  by  the  presence  of  the 
conveyor  track  7,  the  pulley  8  and  the  gripping  ele- 

5  ments  9.  The  maximum  permitted  vertical  measure- 
ment  H  of  the  object  10,  which  is  the  difference  be- 
tween  the  maximum  permitted  height  position  T  and 
the  minimum  permitted  height  position  D,  is  thus  giv- 
en  by: 

10  H = T - B   =  C-  F-  A - D ,  
while  the  loading  height  Hmax  which  is  in  principle 
available  in  the  loading  space  2  is  given  by  Hmax  =  C 
-  F. 

The  transport  vehicle  according  to  the  invention, 
15  indicated  in  the  figures  by  2  and  further  in  its  entirety 

by  reference  number  30,  does  not  have  the  above- 
mentioned  limitations,  or  at  least  to  a  greatly  reduced 
extent. 

According  to  an  important  aspect  of  the  inven- 
20  tion,  the  transport  vehicle  30  has  a  conveyor  track  37 

which  is  vertically  movable,  together  with  the  ceiling 
33,  preferably  over  a  distance  which  is  at  least  equal 
to  the  sum  of  the  distances  Aand  D  already  discussed 
above.  This  makes  it  possible  to  transport  higher  ob- 

25  jects  than  is  possible  with  the  known  vehicle  1. 
When  the  transport  vehicle  30  is  travelling  in  the 

traffic  the  ceiling  33  and  the  conveyor  track  37  are  in 
the  lowest  end  position,  as  shown  in  Figure  2B,  in 
which  position  the  height  C  of  the  ceiling  33  meets  the 

30  statutorily  stipulated  maximum  measurement,  so  that 
when  the  ceiling  33  and  the  conveyor  track  37  are  in 
the  transport  position  the  measurements  of  the  load- 
ing  space  2  correspond  to  those  of  the  known  vehicle 
1  illustrated  in  Figure  1B. 

35  When  the  transport  vehicle  30  is  being  loaded  or 
unloaded,  the  ceiling  33  and  the  conveyor  track  37 
can  be  raised  to  a  higher  position  relative  to  the  trans- 
port  position.  Figure  2A  illustrates  the  highest  end 
position,  in  which  the  difference  between  the  nighest 

40  end  position  and  the  lowest  end  position  is  indicated 
by  AC.  In  this  end  position,  indicated  below  as  the 
loading/unloading  position,  an  object  40  with  a  maxi- 
mum  permitted  height  H'  can  be  loaded/unloaded,  for 
which  the  following  applies:  H'  =  C  +  AC  -  F  -  A  -  D, 

45  while  the  loading  height  Hmax  available  in  principle  in 
the  loading  space  2  in  the  transport  position  is  given 
by  Hmax  =  C  -  F.  It  will  be  clear  that  if  AC  is  at  least 
equal  to  A  +  D,  objects  of  which  the  height  H'  corre- 
sponds  to  the  maximum  available  loading  height  Hmax 

so  in  the  loading  space  2  can  be  transported. 
An  embodiment  of  the  transport  vehicle  30  will 

now  be  discussed  with  reference  to  Figure  3A.  A  sup- 
porting  frame  comprising  a  number  of  hollow  tubes 
101  placed  vertically  along  the  side  of  the  vehicle  30 

55  is  fixed  on  the  chassis  of  the  vehicle  30.  A  beam  1  02 
is  provided  in  a  sliding  manner  in  each  tube  101, 
which  beam  can  also  be  a  hollow  tube,  with  a  view  to 
saving  weight.  The  tube  systems  101,  102  can  be 
placed  at  equal  intervals  from  each  other  along  each 

3 
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side  of  the  vehicle  30,  which  equal  intervals  are,  for 
example,  approximately  equal  to  2.5  metres,  while 
each  tube  system  101,  102  disposed  on  one  side  of 
the  vehicle  30  has  a  corresponding  tube  system  101', 
1  02'  (not  shown)  on  the  other  side  of  the  vehicle  30, 
at  the  same  position  calculated  in  the  lengthwise  di- 
rection  of  the  vehicle  30. 

At  its  top  end  each  tube  102  is  connected  by 
means  of  a  horizontal  beam  103,  directed  at  right  an- 
gles  to  the  lengthwise  direction  of  the  vehicle  30,  to 
the  top  end  of  the  corresponding  tube  102'.  In  the  ex- 
ample  shown  the  beam  103  is  an  I-beam.  With  their 
top  sides  the  I-beams  103  bear  the  actual  ceiling  33 
of  the  loading  space  2.  With  their  bottom  sides  the  I- 
beams  1  03  bear  the  conveyor  track  37. 

As  shown  in  Figure  3A,  the  vehicle  is  provided 
with  a  height  adjustment  element  1  20,  in  the  example 
shown  a  hydraulic  cylinder/piston  combination  121, 
122  disposed  in  the  tube  101.  Each  tube  system  101, 
102  and  101',  102'  is  preferably  provided  with  such  a 
cylinder/piston  combination  121,  122.  If  fluid  is  fed  to 
the  cylinder  121  through  means  which  are  known  per 
se,  the  piston  122  will  be  pressed  out  of  the  cylinder 
121,  as  a  result  of  which  the  tube  102  is  displaced 
vertically  in  the  tube  101.  It  is  thus  possible  to  move 
the  horizontal  I-beams  103,  and  thereby  the  ceiling  33 
and  the  conveyor  track  37,  vertically,  as  described 
above.  The  maximum  vertical  movement  is  in  princi- 
ple  limited  here  only  by  the  maximum  stroke  of  the  cy- 
linder/piston  combination  121,  122.  In  order  to  ensure 
a  well-defined  lower  end  position  of  the  ceiling  33  and 
the  conveyor  track  37,  the  tube  102,  for  example,  can 
be  provided  externally  with  a  stop  element  1  23  which 
in  the  abovementioned  end  position  rests  against  the 
top  side  of  the  tube  101. 

It  is  an  advantage  if  the  conveyor  track  37  is  also 
horizontally  movable  at  right  angles  to  its  lengthwise 
direction.  It  is  then  simple  to  manoeuvre  the  object 
40,  hanging  from  the  pulley  8,  to  its  desired  location 
in  the  loading  space  2,  for  example  against  the  left 
wall  5  of  the  loading  space  2,  as  illustrated  in  Figure 
2A.  Before  the  ceiling  33  and  the  conveyor  track  37 
are  moved  to  the  lowest  end  position  illustrated  in  Fig- 
ure  2B,  the  conveyor  track  37  is  then  first  taken  away 
from  above  the  object  40  by  a  lateral  displacement  of 
the  conveyor  track  37. 

Such  a  preferred  embodiment  is  illustrated  in 
Figures  3A-  3C.  A  U-shaped  bearing  element  104  is 
coupled  to  each  I-beam  103.  From  the  upright  walls 
1  05  of  the  U-shaped  bearing  element  1  04  wheel  axles 
106  extend  to  the  body  107  of  the  I-beam  103  in  ques- 
tion,  on  which  wheel  axles  106  wheels  108  are  fitted 
and  can  travel  over  the  bottom  flange  109  of  the  I-be- 
am  103,  as  illustrated  in  greater  detail  in  Figure  3C. 
Each  U-shaped  bearing  element  is  thus  displaceable 
along  the  corresponding  I-beam  103,  i.e.  at  right  an- 
gles  to  the  lengthwise  direction  of  the  vehicle  30. 
Since  the  U-shaped  bearing  elements  104  bear  the 

conveyor  track  37  with  their  underside,  the  conveyor 
track  37  is  therefore  laterally  movable  in  its  entirety 
in  the  space  2. 

5  The  figure  also  shows  that  a  trolley  110,  which  is 
known  perse,  can  travel  by  means  of  wheels  111  in 
the  conveyor  track  37,  on  the  underside  of  which  trol- 
ley  the  pulley  8  is  fitted,  as  known  per  se.  The  move- 
ment  of  the  trolley  110  is  in  this  case  produced  by  a 

10  conveyor  chain  112  which  is  mounted  between  two 
chain  wheels  113  and  114,  the  chain  wheel  113  being 
situated  at  the  front  end  of  the  conveyor  track  37  and 
driven  by  a  motor  which  is  known  per  se  and  is  fixed 
to  the  conveyor  track  37,  and  for  the  sake  of  simplicity 

15  is  not  shown,  while  the  chain  wheel  114  is  located  at 
the  rear  end  of  the  conveyor  track  37. 

Figures  4A  -  4B  describe  an  example  of  a  con- 
struction  which  serves  to  make  the  conveyor  track  37 
carry  out  its  lateral  movement.  Near  the  front  side  of 

20  the  vehicle  30  a  motor  130  is  fixed  to  a  supporting 
frame  131  which  is  fixed  to  at  least  one  of  the  verti- 
cally  movable  tubes  102,  102'.  The  motor  130,  which 
is  capable  of  being  driven,  for  example,  with  the  work- 
ing  voltage  of  a  battery  (24  V)  present  on  board  the 

25  vehicle,  drives  a  shaft  132,  which  shaft  132  is  dis- 
posed  near  the  side  wall  6  of  the  space  2  and  extends 
through  recesses  into  the  I-beams  1  03.  The  shaft  1  32 
is  supported  in  a  rotatable  manner  in  bearings  fixed 
to  the  I-beams  103,  which  can  be  any  suitable  bear- 

30  ings,  e.g.  ball  bearings,  and  for  the  sake  of  simplicity 
are  not  shown. 

At  least  two  chain  wheels  133  are  fitted  on  the 
shaft  132,  near  an  I-beam  103.  In  the  embodiment 
shown  in  Figure  4A  the  chain  wheels  133  are  fitted 

35  near  the  front  and  the  rear  of  the  I-beams  103.  The 
chain  wheels  can,  however,  also  be  fitted  near  other 
beams  of  the  I-beams  103,  while  a  chain  wheel  can 
be  fitted  near  each  I-beam  103  if  desired. 

A  chain  wheel  134,  always  associated  with  a 
40  chain  wheel  133,  is  coupled  to  the  corresponding  I- 

beam  103  near  the  other  side  wall  105.  A  chain  135 
is  fixed  around  each  set  of  associated  chain  wheels 
133,  134,  said  chain  being  shown  by  a  dashed  line  in 
the  figures,  and  the  ends  thereof  being  fixed  to  the  re- 

45  spective  U-shaped  element  104. 
The  shaft  132  is  rotated  by  energising  the  motor 

1  30,  so  that  by  means  of  the  chain  1  35  the  U-shaped 
elements  104,  and  thus  the  conveyor  track  37,  can  be 
moved  along  the  I-beams  103.  Since  the  chains  135 

so  are  driven  by  the  same  shaft  1  32,  the  movements  of 
the  U-shaped  elements  104  will  be  equal  to  each 
other,  so  that  it  is  ensured  that  the  conveyor  track  37 
remains  parallel  to  the  lengthwise  direction  of  the  ve- 
hicle  30. 

55  It  will  be  clear  to  an  expert  that  it  is  sufficient  to 
provide  two  of  such  chains  135  driven  by  the  shaft 
132. 

It  is  advantageous  if  the  rear  end  of  the  conveyor 
track  37  can  be  taken  beyond  the  loading  space  2. 

4 



7 EP  0  564  557  B1 8 

This  can  be  achieved  by,  for  example,  providing  the 
conveyor  track  37  with  an  extension  piece,  but  the 
conveyor  track  37  is  itself  preferably  movable  in  its 
lengthwise  direction  relative  to  the  vehicle.  In  the 
transporting  state  of  the  vehicle  (Figure  5A)  the  con- 
veyor  track  37  is  completely  inside  the  space  2,  so 
that  the  doors  of  the  loading  space  can  be  shut  and 
the  vehicle  can  travel  in  the  traffic.  In  the  loading/  un- 
loading  state  of  the  vehicle  (Figure  5B)  the  conveyor 
track  37  is  moved  backwards,  so  that  the  rear  end  of 
the  conveyor  track  37  extends  over  a  distance  U  be- 
yond  the  loading  space  2.  The  maximum  permitted 
value  of  this  distance  U  is  in  fact  limited  only  by 
strength  requirements:  the  weight  of  the  part  of  the 
conveyor  track  37  extending  beyond  the  loading 
space  2  plus  the  weight  of  the  object  carried  by  it 
exerts  a  couple  which  the  suspension  points  of  the 
part  of  the  conveyor  track  37  inside  the  loading  space 
2  must  be  able  to  handle,  as  will  be  clear  to  an  expert. 

An  advantage  of  such  a  telescopic  conveyortrack 
is  the  fact  that  during  loading  the  pulley  8  can  be 
moved  to  above  the  centre  of  gravity  of  an  object  to 
be  loaded,  in  order  to  lift  the  object,  following  which 
the  lifted  object  can  be  taken  to  a  storage  place  in  the 
loading  space,  and  that  during  unloading  the  object 
can  be  moved  from  the  storage  place  until  it  is  outside 
the  vehicle  and  lowered  there,  always  using  one  tool. 
The  object  can  be  of  relatively  great  length  here, 
greater  than  is  possible  if  the  conveyor  track  were  not 
telescopic. 

These  advantages  are  reinforced  if  the  telescopic 
conveyor  track  is  also  movable  laterally. 

In  the  situation  illustrated  in  Figure  6,  the  convey- 
or  track  37  has  been  moved  laterally  until  it  is  against 
the  side  wall  5  of  the  loading  space  2.  The  length  Lof 
the  object  40  to  be  carried  can  now  easily  be  many 
times  greater  than  twice  the  projection  length  U.  Dur- 
ing  loading  and/or  unloading,  the  object  40  is  then 
placed  crosswise  behind  the  vehicle  30,  as  illustrated 
in  Figure  6.  Of  course,  during  its  transportation,  i.e. 
inside  the  space  2,  the  object  40  will  have  to  be  dis- 
posed  with  its  lengthwise  direction  in  the  direction  of 
the  longitudinal  axis  of  the  transport  vehicle  30.  The 
changeover  from  this  transport  orientation  to  the 
above-mentioned  crosswise  orientation  and  vice  ver- 
sa  can  be  carried  out  by  turning  the  object  40  hanging 
from  the  pulley  8  about  a  vertical  axis,  as  indicated  by 
the  circle  segment  41.  The  only  requirement  here  is 
that  the  object  40  should  remain  clear  of  the  side  of 
the  space  2  during  this  turning  movement.  For  a  rec- 
tangular  object  the  requirement  is  then  that: 

(L/2)2  +  (W/2)2  ==  U2  +  w2 
so  that  with  a  relatively  small  width  W  the  maximum 
length  Lmax  is  approximately  equal  to: 

^4LP  +  Aw2. 
With  a  projection  distance  U  of  approximately  3  me- 
tres  and  an  internal  width  of  the  loading  space  2  of  ap- 

proximately  2.5  metres,  the  maximum  permitted 
length  Lmax  of  the  object  40  is  then  approximately 
equal  to  7.8  metres. 

5  A  preferred  embodiment  of  an  extendable  con- 
veyor  track  according  to  the  invention  will  now  be  de- 
scribed  in  greater  detail  with  reference  to  Figure  7A 
and  the  remaining  figure. 

Figure  7A  shows  a  part  of  a  cross-section  of  an 
10  embodiment,  comparable  to  that  of  Figure  3A,  with  a 

conveyor  track  which  is  movable  in  its  lengthwise  di- 
rection,  and  which  is  in  the  form  of  an  essentially  rec- 
tangular  tube  137  with  side  walls  138  and  139.  The 
facing  sides  of  the  side  walls  138  and  139  are  de- 

ls  signed  to  guide  the  trolley  110.  The  sides  of  the  side 
walls  138  and  139  facing  away  from  each  other  are 
designed  to  be  guided  along  a  conveyor  track  guide 
system  150  which  is  fixed  to  the  underside  of  the  U- 
shaped  elements  104.  A  particularly  compact  struc- 

20  ture  is  obtained  in  this  way. 
The  embodiment  of  the  tube  137  shown  in  Figure 

7Ais  produced  by  setting  up  two  I-beams  forming  the 
side  walls  138,  139  parallel  to  each  other  and  rigidly 
connecting  them  to  each  other  at  their  top  sides  by 

25  means  of  a  cross  connection  140.  This  cross  connec- 
tion  140  can  be  made  of  a  single  plate  of  the  same 
length  as  that  of  the  I-beams  138,  139,  but  the  cross 
connection  140  can  also  be  composed  of  strips 
placed  at  a  distance  from  each  other. 

30  The  I-beams  138,  139  have  bottom  flanges  141, 
142,  of  which  the  halves  facing  each  other  support 
and  guide  the  wheels  111  of  the  trolley  110. 

The  I-beams  138,  139  also  have  top  flanges  143, 
144,  of  which  the  halves  facing  each  other  rest  on 

35  guide  wheels  1  51  of  the  conveyor  track  guide  system 
150.  The  guide  wheels  151  are  rotatably  mounted  in 
supports  152,  which  are  in  turn  fixed  to  the  under- 
sides  of  the  U-shaped  elements  104. 

Stops  145  are  fitted  on  the  halves  of  the  bottom 
40  flanges  141,  142  facing  away  from  each  other,  prefer- 

ably  over  the  entire  length  of  the  I-beams  138,  139. 
The  stops  145  are  normally  not  in  contact  with  the 
guide  wheels  151.  If,  however,  the  conveyor  track  137 
is  extended  so  that  the  rear  end  extends  beyond  the 

45  space  2,  and  an  object  is  carried  by  said  rear  end,  the 
conveyor  track  137  can  be  lifted  at  its  front  side  by 
the  weight  outside  the  space  2.  Such  a  tilting  move- 
ment  is  limited  through  the  fact  that  the  stops  145 
then  come  into  contact  with  the  guide  wheels  151. 

so  As  described  above  with  reference  to  Figure  3B, 
the  trolley  10  is  moved  along  the  conveyor  track  137 
by  means  of  a  chain  112.  Figure  7A  shows  that  the 
chain  112  rests  on  the  cross  connection  140  and  is 
confined  in  the  lateral  direction  by  chain  guides  146, 

55  147  fixed  on  the  cross  connection  140,  in  the  example 
shown  the  top  flange  143  of  the  I-beam  138  serving 
as  chain  guide  146.  A  chain  support  148,  for  example 
a  plastic  slide  element  or  a  guide  roller,  can  be  fitted 
on  the  cross  connection  140  between  the  chain 

5 
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guides  146,  147,  in  order  to  prevent  wear  of  the  chain 
112. 

Figure  7B  shows  an  example  of  a  construction  for 
driving  the  lengthwise  displacement  of  the  conveyor 
track  137.  Fixed  to  one  of  the  U-shaped  elements 
1  04,  for  example  the  element  1  04  in  the  front  position 
in  the  vehicle  30,  is  a  supporting  frame  160,  going  out 
from  an  upright  wall  105  of  the  corresponding  U- 
shaped  element  104,  and  extending  above  the  con- 
veyortrack137.  Achain  wheel  161  is  rotatably  mount- 
ed  on  the  supporting  frame  160,  which  chain  wheel 
161  is  driven  by  a  motor,  which  for  the  sake  of  simpli- 
city  is  not  shown,  and  which  is  also  fixed  to  the  sup- 
porting  frame  160.  Two  chain  guide  wheels  162  and 
163  are  fixed  to  the  supporting  frame  160  on  either 
side  and  lower  down  than  the  chain  wheel  161.  A 
chain  164  shown  by  dotted  lines  in  the  figure  is  guided 
along  the  chain  wheel  161  and  the  chain  guide  wheels 
162  and  163,  and  is  fixed  by  its  ends  165  and  166  to 
the  top  side  of  the  conveyor  track  1  37. 

When  the  abovementioned  motor  is  driven,  the 
chain  wheel  161  rotates,  and  the  chain  164  is  moved 
along  the  chain  guide  wheels  162  and  163,  causing 
the  conveyor  track  137  to  move  in  its  lengthwise  di- 
rection  relative  to  the  corresponding  U-shaped  ele- 
ment  1  04  and  therefore  relative  to  the  vehicle  30.  The 
length  of  the  chain  164,  and  the  fixing  points  of  its 
ends  165  and  166,  are  chosen  in  such  a  way  that  the 
conveyor  track  1  37  can,  on  the  one  hand,  take  up  its 
position  inside  the  space  2  and,  on  the  other,  reach 
the  desired  projection  length  U  out  of  the  space  2,  as 
will  be  clear  to  an  expert. 

With  the  design  shown,  it  is  even  possible  to 
move  the  conveyor  track  137  in  its  lengthwise  direc- 
tion  when  an  object  is  carried  on  it,  so  that  the  pulley 
8  can  be  moved  over  a  length  which  is  greater  than 
the  length  of  the  loading  space  2. 

It  will  be  clear  to  an  expert  that  it  is  possible  to 
change  or  to  modify  the  illustrated  embodiments  of 
the  device  according  to  the  invention,  without  depart- 
ing  from  the  idea  of  the  invention  as  defined  by  the 
claims.  It  is,  for  example,  possible  for  other  elements 
to  be  used  for  bringing  about  the  horizontal  and/or 
vertical  movement  of  the  conveyor  track.  It  will  also 
be  clear  that  in  an  embodiment  in  which  there  is  no 
need  for  a  lateral  displacement  of  the  conveyor  track 
37  the  U-shaped  bearing  elements  104  can  be  dis- 
pensed  with,  so  that  the  conveyor  track  37  can  be 
fixed  directly  to  the  I-beams  1  03.  Af  urther  height  gain 
is  achieved  by  this. 

Claims 

1.  Vehicle  (30)  with  a  loading  space  (2)  for  trans- 
porting  objects  (40),  which  vehicle  (30)  is  provid- 
ed  with  a  conveyor  track  (37;  1  37)  fitted  in  the  top 
of  the  loading  space  (2)  and  running  in  the  length- 

wise  direction  of  the  vehicle  (30),  a  displacement 
element  (8,  110)  movable  along  the  conveyor 
track  (37;  137),  and  gripping  elements  (9)  cou- 

5  pled  to  the  displacement  element  (8,  110)  for  grip- 
ping  an  object  (40),  characterised  in  that  the  con- 
veyor  track  (37;  1  37)  is  movable  vertically  togeth- 
er  with  the  ceiling  (33)  of  the  loading  space  (2). 

10  2.  Vehicle  according  to  Claim  1,  characterised  in 
that  the  conveyor  track  (37;  137)  is  coupled  to  a 
number  of  beams  (103)  which  are  disposed  near 
the  ceiling  (33)  of  the  loading  space  (2),  horizon- 
tally  and  at  right  angles  to  the  lengthwise  direc- 

15  tion  of  the  vehicle  (30),  which  beams  are  fixed  by 
their  ends  to  vertically  disposed  beams  (102, 
102'),  each  vertical  beam  (102,  102')  being  dis- 
posed  so  that  at  its  bottom  side  it  is  movable  vert- 
ically  in  fixedly  mounted  tubes  (101,  101'). 

20 
3.  Vehicle  according  to  Claim  2,  characterised  in 

that  a  height  adjustment  element  (120)  is  dis- 
posed  between  at  least  some  of  the  abovemen- 
tioned  fixedly  mounted  tubes  (101,  101')  and  the 

25  corresponding  vertical  beams  (1  02,  1  02'),  for  op- 
erating  the  vertical  movement  of  the  conveyor 
track  (37;  137). 

4.  Vehicle  according  to  Claim  3,  characterised  in 
30  that  the  control  element  (120)  comprises  a  hy- 

draulic  cylinder/piston  combination  (121,  122). 

5.  Vehicle  according  to  at  least  one  of  Claims  1-4,  
characterised  in  that  at  least  some  of  the  above- 

35  mentioned  vertical  beams  (1  02,  1  02')  are  provid- 
ed  on  the  outside  with  a  stop  element  (123)  which 
in  a  lowest  end  position  lies  against  the  top  side 
of  the  corresponding  fixedly  mounted  tube  (101, 
101'). 

40 
6.  Vehicle  according  to  at  least  one  of  Claims  1-5,  

characterised  in  that  the  conveyor  track  (37;  1  37) 
is  movable  in  its  lengthwise  direction. 

45  7.  Vehicle  according  to  Claim  6,  characterised  in 
that  the  conveyor  track  (37;  137)  is  in  the  form  of 
an  essentially  rectangular  tube  (137)  with  side 
walls  (138,  139)  which  on  their  inside  are  de- 
signed  to  guide  the  displacement  element  (8, 

so  110)  and  on  their  outsides  are  designed  to  be 
guided  along  a  conveyor  track  guide  system 
(150). 

8.  Vehicle  according  to  Claim  7,  characterised  in 
55  that  each  side  wall  (138,  139)  of  the  conveyor 

track  (137)  comprises  an  I-beam,  which  I-beams 
are  rigidly  connected  to  each  other  at  their  top 
sides,  the  facing  halves  of  the  bottom  flanges 
(141,  142)  of  the  I-beams  (138,  139)  guiding  the 

6 
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displacement  element  (8,  110),  and  the  halves  of 
the  top  flanges  (143,  144)  of  the  I-beams  (138, 
139)  facing  away  from  each  other  resting  on 
guide  wheels  (151). 

9.  Vehicle  according  to  at  least  one  of  Claims  6-8 ,  
characterised  in  that  the  movement  of  the  con- 
veyor  track  (137)  in  its  lengthwise  direction  is 
produced  by  means  of  a  chain  (164)  fixed  on  the 
top  side  of  the  conveyor  track  (137)  and  driven  by 
a  chain  wheel  (161)  fixed  to  a  U-shaped  element 
(104). 

1  0.  Vehicle  according  to  at  least  one  of  the  preceding 
claims,  characterised  in  that  the  conveyor  track 
(37;  1  37)  is  movable  horizontally  at  right  angles  to 
its  lengthwise  direction. 

11.  Vehicle  according  to  Claim  10,  characterised  by 
a  number  of  I-beams  (103)  disposed  horizontally 
and  at  right  angles  to  the  lengthwise  direction  of 
the  vehicle  near  the  ceiling  (33)  of  the  loading 
space  (2),  each  of  which  beams  is  provided  on  the 
underside  with  an  essentially  U-shaped  element 
(104),  the  legs  (105)  of  each  U-shaped  element 
(104)  being  provided  on  the  inside  with  wheels 
(108)  which  face  the  body  (107)  of  the  corre- 
sponding  I-beam  (103),  and  each  U-shaped  ele- 
ment  (104)  being  coupled  at  its  underside  to  the 
conveyor  track  (37;  137). 

12.  Vehicle  according  to  Claim  11,  characterised  in 
that  the  abovementioned  guide  wheels  (151)  are 
fitted  on  the  underside  of  the  abovementioned  U- 
shaped  elements  (104). 

13.  Vehicle  according  to  at  least  one  of  Claims  10  - 
12,  characterised  in  that  provision  is  made  near 
one  side  wall  (6)  for  a  shaft  (132)  running  in  the 
lengthwise  direction  of  the  vehicle  (30),  which 
shaft  is  provided  at  at  least  two  places  with  a 
chain  wheel  (1  33);  in  that  near  the  other  side  wall 
(5)  provision  is  made  for  chain  wheels  (134)  as- 
sociated  with  the  chain  wheels  (133);  in  that  a 
chain  (135)  is  fixed  around  each  pair  of  associat- 
ed  chain  wheels  (133,  134),  the  ends  of  which 
chain  are  fastened  to  a  U-shaped  element  (104); 
and  in  that  the  shaft  (132)  can  be  rotated  by 
means  of  a  motor,  in  order  to  move  the  conveyor 
track  (37;  137)  laterally. 

14.  Method  for  loading/unloading  of  a  vehicle  accord- 
ing  to  at  least  one  of  the  preceding  claims,  char- 
acterised  in  that,  prior  to  the  actual  loading/  un- 
loading,  the  conveyor  track  (37;  137)  is  moved 
vertically  upwards  and  in  that,  after  the  actual 
loading/  unloading  is  completed,  the  conveyor 
track  (37;  137)  is  returned  to  the  initial  position. 

1  5.  Method  for  loading/unloading  of  a  vehicle  accord- 
ing  to  Claim  12,  characterised  in  that,  prior  to  the 
actual  loading/unloading,  the  conveyor  track  (37; 

5  1  37)  is  moved  vertically  upwards  and  also  along 
its  lengthwise  direction,  so  that  it  extends  beyond 
the  loading  space  (2),  and  in  that,  after  the  actual 
loading/unloading  is  completed,  the  conveyor 
track  (37;  137)  is  returned  to  the  initial  position. 

10 

Patentanspruche 

1.  Fahrzeug  (30)  mit  einem  Laderaum  (2)  zum  Be- 
15  fordern  von  Gegenstanden  (40),  welches  Fahr- 

zeug  (30)  mit  einer  oben  im  Laderaum  (2)  ange- 
brachten  und  in  Langsrichtung  des  Fahrzeugs 
(30)  verlaufenden  Forderbahn  (37;  137),  einem 
uberdie  Forderbahn  (37;  137)  bewegbaren  Ver- 

20  schiebungsorgan  (8,  110)  und  mit  dem  Verschie- 
bungsorgan  (8,  110)  gekuppelten  Greiforganen 
(9)  zum  Ergreifen  eines  Gegenstandes  (40)  ver- 
sehen  ist; 
dadurch  gekennzeichnet,  dali  die  Forderbahn 

25  (37;  137)  zusammen  mit  der  Decke  (33)  des  La- 
deraumes  (2)  vertikal  verschiebbar  ist. 

2.  Fahrzeug  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dali  die  Forderbahn  (37;  137)  an  eine 

30  Anzahl  nahe  der  Decke  (33)  des  Laderaumes  (2) 
horizontal  und  quer  zur  Langsrichtung  des  Fahr- 
zeugs  (30)  angeordneter  Balken  (103)  gekuppelt 
ist,  welche  Balken  mit  ihren  Enden  an  vertikal  an- 
geordneten  Balken  (102,  102')  befestigtsind,  wo- 

35  bei  jeder  vertikale  Balken  (102,  102')  an  seiner 
Unterseite  vertikal  verschiebbar  in  ortsfest  an- 
gebrachten  Rohren  (101,  101')  angeordnet  ist. 

3.  Fahrzeug  nach  Anspruch  2,  dadurch  gekenn- 
40  zeichnet,  dali  zwischen  mindestens  einigen  der 

genannten  ortsfest  angebrachten  Rohren  (101, 
101')  und  den  zugeordneten  vertikalen  Balken 
(102,  102')  ein  Hohenverstellorgan  (120)  zum 
Betatigen  der  vertikalen  Verschiebung  der  For- 

45  derbahn  (37;  137)  angeordnet  ist. 

4.  Fahrzeug  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  dali  das  Betatigungsorgan  (120)  eine 
hydraulischeZylinder-Kolben-Kombination  (121, 

50  122)umfalit. 

5.  Fahrzeug  nach  mindestens  einem  der  Anspruche 
1-4,  dadurch  gekennzeichnet,  dali  mindestens 
einige  der  genannten  vertikalen  Balken  (102, 

55  102')  an  der  Aulienseite  mit  einem  Anschlagor- 
gan  (123)  versehen  sind,  das  in  einer  untersten 
Endstellung  an  der  Oberseite  des  zugeordneten 
ortsfest  angebrachten  Rohres  (101,  101')  an- 
liegt. 

7 
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6.  Fahrzeug  nach  mindestens  einem  der  Anspruche 
1-5,  dadurch  gekennzeichnet,  dali  die  Forder- 
bahn  (37;  137)  in  ihrer  Langsrichtung  verschieb- 
bar  ist. 

7.  Fahrzeug  nach  Anspruch  6,  dadurch  gekenn- 
zeichnet,  dali  die  Forderbahn  (37;  137)  als  ein  im 
wesentlichen  rechteckiges  Rohr(137)  mit  Seiten- 
wanden  (138,  139)  ausgebildet  ist,  die  an  ihren 
Innenseiten  eingerichtet  sind,  das  Verschie- 
bungsorgan  (8,  110)  zu  fuhren  und  an  ihren  Au- 
lienseiten  eingerichtet  sind,  uberein  Forderbahn- 
fuhrungssystem  (150)  gefuhrt  zu  werden. 

8.  Fahrzeug  nach  Anspruch  7,  dadurch  gekenn- 
zeichnet,  dali  jede  Seitenwand  (138,  139)  der 
Forderbahn  (137)  einen  l-Balken  umfalit,  welche 
l-Balken  an  ihren  Oberseiten  starr  miteinander 
verbunden  sind,  wobei  die  einander  zugewand- 
ten  Halften  der  Unterflansche  (141,  142)  der  I- 
Balken  (138,  139)  das  Verschiebungsorgan  (8, 
110)  fuhren  und  wobei  die  voneinander  abge- 
wandten  Halften  derOberflansche  (143,  144)  der 
l-Balken  (138,  139)  auf  Fuhrungsradern  (151) 
abgestutzt  sind. 

9.  Fahrzeug  nach  mindestens  einem  der  Anspruche 
6-8,  dadurch  gekennzeichnet,  dali  die  Verschie- 
bung  der  Forderbahn  (1  37)  in  ihrer  Langsrichtung 
durch  eine  an  der  Oberseite  der  Forderbahn 
(137)  befestigte  und  von  einer  an  einem  U-formi- 
gen  Organ  (104)  befestigten  Kettenrad  (161)  an- 
getriebene  Kette  (164)  bewirktwird. 

10.  Fahrzeug  nach  mindestens  einem  der  vorherge- 
henden  Anspruche,  dadurch  gekennzeichnet, 
dali  die  Forderbahn  (37;  137)  quer  zu  ihrer 
Langsrichtung  horizontal  verschiebbar  ist. 

11.  Fahrzeug  nach  Anspruch  10,  gekennzeichnet 
durch  eine  Anzahl  nahe  der  Decke  (33)  des  La- 
deraumes  (2)  horizontal  und  quer  zur  Langsrich- 
tung  des  Fahrzeugs  angeordneter  Balken  (103), 
die  je  an  der  Unterseite  mit  einem  im  wesentli- 
chen  U-formigen  Organ  (1  04)  versehen  sind,  wo- 
bei  die  Schenkel  (105)  jedes  U-formigen  Organs 
(104)  an  der  Innenseite  mit  Radern  (108)  verse- 
hen  sind,  die  gegen  den  Steg  (107)  des  zugeord- 
neten  l-Balkens  (103)  gerichtet  sind,  und  wobei 
jedes  U-formige  Organ  (104)  an  seiner  Untersei- 
te  mit  der  Forderbahn  (37;  137)  gekuppelt  ist. 

12.  Fahrzeug  nach  Anspruch  11,  dadurch  gekenn- 
zeichnet,  dali  die  genannten  Fuhrungsrader 
(151)  an  der  Unterseite  der  genannten  U-formi- 
gen  Organe  (104)  angebracht  sind. 

13.  Fahrzeug  nach  mindestens  einem  der  Anspruche 

10-12,  dadurch  gekennzeichnet,  dali  nahe  einer 
Seitenwand  (6)  eine  in  Langsrichtung  des  Fahr- 
zeugs  (30)  verlaufende  Welle  (132)  vorgesehen 

5  ist,  die  an  mindestens  zwei  Stellen  mit  einem  Ket- 
tenrad  (133)  versehen  ist;  dali  nahe  deranderen 
Seitenwand  (5)  den  Kettenradern  (133)  zugeord- 
nete  Kettenrader  (1  34)  vorgesehen  sind;  dali  urn 
jedes  Paar  zugeordneter  Kettenrader  (133,  134) 

10  eine  Kette  (1  35)  aufgespannt  ist,  deren  Enden  an 
einem  U-formigen  Organ  (104)  befestigt  sind; 
und  dali  die  Welle  (132)  durch  einen  Motor  rot  iert 
werden  kann,  urn  die  Forderbahn  (37;  137)  seit- 
lich  zu  verschieben. 

15 
14.  Verfahren  zum  Laden/Entladen  eines  Fahrzeugs 

nach  mindestens  einem  dervorhergehenden  An- 
spruche,  dadurch  gekennzeichnet,  dali  vor  dem 
eigentlichen  Laden/Entladen  die  Forderbahn 

20  (37;  137)  vertikal  nach  oben  verschoben  wird 
und  dali  nach  dem  eigentlichen  Laden/Entladen 
die  Forderbahn  (37;  137)  in  die  Ausgangsstellung 
zuruckgebrachtwird. 

25  15.  Verfahren  zum  Laden/Entladen  eines  Fahrzeugs 
nach  Anspruch  12,  dadurch  gekennzeichnet,  dali 
vor  dem  eigentlichen  Laden/Entladen  die  Forder- 
bahn  (37;  137)  vertikal  nach  oben  und  zugleich 
in  ihrer  Langsrichtung  verschoben  wird,  so  dali 

30  diese  sich  bis  aulierhalb  des  Laderaumes  (2)  er- 
streckt,  und  dali  nach  nach  dem  eigentlichen  La- 
den/Entladen  die  Forderbahn  (37;  137)  in  die 
Ausgangsstellung  zuruckgebracht  wird. 

35 
Revendications 

1.  Vehicule  (30)  comportant  un  espace  de  charge- 
ment  (2)  pour  le  transport  d'objets  (40),  ce  vehi- 

40  cule  (30)  etant  dote  d'un  rail  transporteur  (37; 
137)  installe  au  sommet  de  I'espace  de  charge- 
ment  (2)  et  se  deplacant  dans  la  direction  longi- 
tudinale  du  vehicule  (30),  un  element  de  deplace- 
ment  (8,  110)  pouvant  se  deplacer  le  long  du  rail 

45  transporteur  (37;  1  37),  et  des  elements  de  saisie 
(9)  accouples  a  I'element  de  deplacement  (8, 
1  1  0)  en  vue  de  saisir  un  objet  (40),  caracterise  en 
ce  que  la  bande  transporteuse  (37;  137)  peut  se 
deplacer  verticalement  avec  le  plafond  (33)  de 

so  I'espace  de  chargement  (2). 

2.  Vehicule  selon  la  revendication  1  ,  caracterise  en 
ce  que  le  rail  transporteur  (37;  1  37)  est  accouple 
a  un  certain  nombre  de  poutres  (1  03)  qui  sont  dis- 

ss  posees  a  proximite  du  plafond  (33)  de  I'espace  de 
chargement  (2),  horizontalement  et  a  angle  droit 
par  rapport  a  la  direction  longitudinale  du  vehicu- 
le  (30),  ces  poutres  etant  f  ixees  par  leurs  extre- 
mites  a  des  poutres  (102,  102')  disposees  verti- 
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calement,  chaque  poutre  verticale  (102,  102') 
etant  disposee  de  telle  sorte  que  du  cote  de  sa 
base  elle  peut  etre  deplacee  verticalement  dans 
des  tubes  (101,  101')  montes  fixement. 

3.  Vehicule  selon  la  revendication  2,  caracterise  en 
ce  qu'un  element  (120)  d'ajustement  en  hauteur 
est  dispose  entre  au  moins  certains  des  tubes 
(101,  101')  montes  fixement  mentionnes  plus 
haut  et  les  poutres  verticales  (102,  102')  corres- 
pondantes,  pour  effectuer  le  deplacement  verti- 
cal  du  rail  transporteur  (37;  137). 

4.  Vehicule  selon  la  revendication  3,  caracterise  en 
ce  que  I'element  de  commande  (120)  comporte 
une  combinaison  d'un  cylindre  et  d'un  piston  hy- 
draulique  (121,  122). 

5.  Vehicule  selon  au  moins  une  des  revendications 
1  a  4,  caracterise  en  ce  qu'au  moins  certaines 
des  poutres  verticales  (102,  102')  mentionnees 
plus  haut  sont  dotees  du  cote  exterieur  d'un  ele- 
ment  d'arret  (123),  qui  dans  une  position  extreme 
basse  repose  contre  le  cote  superieur  du  tube 
(101,  101')  monte  fixement  correspondant. 

6.  Vehicule  selon  au  moins  I'une  des  revendication 
1-5,  caracterise  en  ce  que  le  rail  transporteur  (37; 
137)  peut  etre  deplace  dans  sa  direction  longitu- 
dinale. 

7.  Vehicule  selon  la  revendication  6,  caracterise  en 
ce  que  le  rail  transporteur  (37;  137)  presents  la 
forme  d'un  tube  essentiellement  rectangulaire 
(137)  comportantdes  parois  laterales  (138,  139), 
qui  sur  le  cote  interieur  sont  concues  pour  guider 
I'element  de  deplacement  (8,  11  0)  et  sur  leur  cote 
exterieur  sont  concues  pour  etre  guidees  le  long 
d'un  systeme  de  guidage  (150)  du  rail  transpor- 
teur. 

8.  Vehicule  selon  la  revendication  7,  caracterise  en 
ce  que  chaque  paroi  laterale  (138,  139)  du  rail 
transporteur  (137)  comporte  une  poutre  en  I,  ces 
poutres  en  I  etant  rigidement  raccordees  I'une  a 
I'autre  sur  leur  cote  superieur,  les  moities,  qui  se 
font  face,  des  ailes  de  base  (141,  142)  des  pou- 
tres  en  I  (1  38,  1  39)  guidant  I'element  de  deplace- 
ment  (8,  110),  et  les  moities,  qui  se  tournent  mu- 
tuellement  le  dos,  des  ailes  superieures  (143, 
144)  des  poutres  en  I  (138,  139)  reposant  sur  des 
roues  de  guidage  (151). 

9.  Vehicule  selon  au  moins  I'une  des  revendications 
6-8,  caracterise  en  ce  que  le  deplacement  du  rail 
transporteur  (137)  dans  sa  direction  longitudina- 
le  est  realise  au  moyen  d'une  chaTne  (164)  fixee 
sur  le  cote  superieur  du  rai  I  transporteur  (1  37),  et 

entraTnee  par  une  roue  a  chaTne  (161)  fixee  sur 
un  element  (104)  en  forme  de  U. 

5  10.  Vehicule  selon  au  moins  une  des  revendications 
precedentes,  caracterise  en  ce  que  le  rail  trans- 
porteur  (37;  1  37)  peut  etre  deplace  horizontale- 
ment  a  angle  droit  par  rapport  a  sa  longitudinale. 

10  11.  Vehicule  selon  la  revendication  10,  caracterise 
par  un  nombre  de  poutres  en  I  (103)  disposees 
horizontalement  et  a  angle  droit  par  rapport  a  la 
direction  longitudinale  du  vehicule,  a  proximite 
du  plafond  (33)  de  I'espace  de  chargement  (2), 

15  chacune  de  ces  poutres  etant  dotee  sur  la  face  in- 
ferieure  d'un  element  (104)  essentiellement  en 
forme  de  U,  les  ailes  (105)  de  chaque  element 
(1  04)  en  forme  de  U  etant  dotees  du  cote  interieur 
de  roues  (108)  qui  font  face  au  corps  (107)  de  la 

20  poutre  en  I  (1  03)  correspondante,  et  chaque  ele- 
ment  (1  04)  en  forme  de  U  etant  accouple  sur  son 
cote  inferieurau  rail  transporteur  (37;  137). 

12.  Vehicule  selon  la  revendication  11,  caracterise 
25  en  ce  que  les  roues  de  guidage  (151)  mention- 

nees  plus  haut  sont  installees  sur  le  cote  inferieur 
des  elements  (104)  en  forme  de  U  mentionnes 
plus  haut. 

30  13.  Vehicule  selon  au  moins  I'une  des  revendications 
10-12,  caracterise  en  ce  qu'il  est  prevu  a  proxi- 
mite  d'une  paroi  laterale  (6)  un  arbre  (132)  s'eten- 
dant  dans  la  direction  longitudinale  du  vehicule 
(30),  cet  arbre  etant  dote  en  au  moins  deux  em- 

35  placements  d'une  roue  a  chaTne  (1  33);  en  ce  qu'a 
proximite  de  I'autre  paroi  laterale  (5)  il  est  prevu 
des  roues  a  chaTne  (134)  associees  aux  roues 
(133);  en  ce  qu'une  chaTne  (135)  est  fixee  autour 
de  chaque  paire  de  roues  a  chaTne  (133,  134)  as- 

40  sociees,  les  extremites  de  cette  chaTne  etant 
fixees  a  un  element  (104)  en  forme  de  U;  et  en 
ce  que  I'arbre  (132)  peut  etre  mis  en  rotation  au 
moyen  d'un  moteur,  en  vue  de  deplacer  laterale- 
ment  le  rail  transporteur  (37;  137). 

45 
1  4.  Procede  de  chargement  et  de  dechargement  d'un 

vehicule  selon  au  moins  I'une  des  revendications 
precedentes,  caracterise  en  ce  qu'avant  le  char- 
gement  ou  le  dechargement  proprement  dits,  le 

so  rail  transporteur  (37;  1  37)  est  deplace  verticale- 
ment  vers  le  haut,  et  en  ce  que  lorsque  le  char- 
gement  ou  le  dechargement  proprement  dits  sont 
termines,  le  rail  transporteur  (37;  137)  est  ren- 
voye  vers  la  position  initiale. 

55 
1  5.  Procede  de  chargement  et  de  dechargement  d'un 

vehicule  selon  la  revendication  12,  caracterise  en 
ce  qu'avant  le  chargement  ou  le  dechargement 
proprement  dits,  le  rail  transporteur  (37;  137)  est 
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deplace  verticalement  vers  le  haut  et  egalement 
le  long  de  sa  direction  longitudinale,  de  telle  sorte 
qu'il  s'etende  au-dela  de  I'espace  de  chargement 
(2),  et  en  ce  que  lorsque  le  chargement  ou  le  de-  5 
chargement  proprement  dits  sont  termines,  le  rai  I 
transporteur  (37;  137)  est  renvoye  vers  la  posi- 
tion  initiale. 
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