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0   Method  and  vehicle  for  transporting  powder-form,  granular  and  pellet-like  material. 

0   The  invention  relates  to  a  method  and  a  vehicle 
(9)  for  transporting  material  (7). 
The  invention  has  for  its  object  to  unload  the  ma- 
terial  more  quickly  and/or,  in  the  case  of  granular  or 
pellet-like  material  (7),  with  less  damage  to  the  gran- 
ules  or  pellets  respectively. 
The  invention  provides  a  method  for  unloading  a 
vehicle  (9)  loaded  with  powder  form,  granular  and/or 
pellet-like  material  (7),  which  vehicle  (9)  has  a  series 
of  discharge  funnels  (8)  which  are  connected  via 
closing  members  (19)  to  receivers  (65)  disposed 

thereunder  and  received  in  a  common  discharge 
pipe  (1),  wherein  an  air  flow  (62)  is  guided  through 
the  discharge  pipe  (1)  and  material  (7)  is  added  via 
at  least  one  opened  closing  member  (19)  to  this  air 
flow  (62)  at  a  receiver  (65)  placed  thereunder,  char- 
acterized  in  that  close  to  at  least  one  receiver  (65) 
the  air  flow  possibly  containing  material  is  oriented 
toward  the  lower  (A)  portion  of  the  passage  of  the 
receiver  outlet  (67).  The  relevant  vehicle  (9)  is  adapt- 
ed  for  performing  this  method. 
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This  invention  relates  to  a  method  and  a  ve- 
hicle  as  designated  in  the  preamble  of  claims  1 
and  2  respectively. 

The  invention  has  for  its  object  to  unload  the 
material  more  quickly  and/or,  in  the  case  of  granu- 
lar  or  pellet-like  material,  with  less  damage  to  the 
granules  or  pellets  respectively. 

To  this  end  the  method  and  vehicle  according 
to  the  invention  have  the  characteristic  of  claim  1 
and  2  respectively. 

Preferred  embodiments  of  the  vehicle  are  des- 
ignated  in  the  dependent  claims. 

The  invention  will  be  elucidated  in  the  descrip- 
tion  following  hereinafter  with  reference  to  a  draw- 
ing.  In  the  drawing: 

Figure  1  shows  a  side  view,  partly  in  lengthwise 
section,  of  a  vehicle  according  to  the  invention; 
figure  2  shows  on  a  larger  scale  a  broken  away 
perspective  view  of  detail  II  of  the  vehicle  of 
figure  1  ; 
figures  3,  4,  5,  8,  9,  and  18  show  lengthwise 
sections  of  embodiment  variants  of  detail  III  of 
figure  2; 
figure  6  shows  a  section  along  line  VI-VI  in 
figure  4; 
figure  7  shows  a  section  along  line  VII-VII  in 
figure  5; 
figure  10  shows  a  section  along  line  X-X  in 
figure  9; 
figure  1  1  shows  a  view  according  to  arrows  XI  in 
figure  3; 
figures  12,  13  and  14  show  respectively  a  side 
view,  front  view  and  top  view  of  a  bogie  of  the 
vehicle  of  figure  1  ,  with  the  understanding  that  in 
these  figures  a  butterfly  valve  is  shown  as  a 
variant  of  the  closing  means; 
figure  15  shows  on  a  larger  scale  detail  XV  of 
figure  12; 
figure  16  shows  a  section  along  line  XVI-XVI  in 
figure  15; 
figure  17  is  a  view  according  to  arrows  XVII-XVII 
in  figure  15. 
The  vehicle  9  of  figure  1  carries  a  tank  10 

which  is  divided  into  a  number  of  reservoirs  11 
each  having  on  their  underside  a  conical  discharge 
funnel  8,  the  walls  of  which  incline  at  their  lower 
ends  such  that  the  material  7  for  unloading  slides 
automatically  downward  along  these  walls.  Filling 
openings  6  of  reservoirs  11  are  closed  airtight  by 
means  of  covers  21  .  The  reservoirs  1  1  are  mutually 
separated  by  transverse  partitions  5  and  commu- 
nicate  with  one  another  via  air  passages  4  in  the 
top  ends  of  transverse  partitions  5.  The  spaces  3  of 
tank  10  beneath  discharge  funnel  8  communicate 
with  one  another  and  with  the  upper  parts  of  reser- 
voirs  11  via  vertical  air  pipes  2  and  the  air  pas- 
sages  4. 

Lying  beneath  discharge  funnel  8  is  a  common 
discharge  pipe  1  ,  the  front  end  of  which  is  formed 
by  a  connecting  member  12  for  compressed  air 
and  the  rear  end  of  which  is  formed  by  a  discharge 

5  13  for  air  with  material.  Discharge  pipe  1  commu- 
nicates  via  a  conduit  14  with  spaces  3.  The  dis- 
charge  13  is  connected  via  a  stop  valve  15  onto  a 
coupling  16  for  a  hose  17. 

Each  funnel  8  is  connected  via  a  discharge 
io  funnel  opening  18  onto  the  discharge  pipe  1.  This 

discharge  funnel  opening  18  can  be  closed  off  by 
means  of  a  round  closing  member  19  which  seals 
with  a  torus-shaped  rubber  sealing  ring  20  against 
the  vertical  cylindrical  inner  face  42  of  the  flange 

75  part  39  of  discharge  funnel  opening  8.  The  dis- 
charge  pipe  1  has  at  the  location  of  each  discharge 
funnel  8  an  outflow  mouth  36  connected  with  a 
flange  37  and  bolts  38  to  the  flange  part  39,  with 
interposing  of  an  elastic  sealing  ring  57. 

20  The  closing  member  19  is  driven  up  and  down 
by  the  cylinder  rod  61  of  a  hydraulic  or  pneumatic 
cylinder  assembly  58,  the  cylinder  59  of  which  is 
attached  to  the  discharge  funnel  8. 

The  connecting  device  12  is  connected  via  a 
25  hose  49,  a  non-return  valve  50,  a  safety  valve  51 

and  a  damper  52  to  a  Roots  blower  53  or  a  screw 
compressor  which  via  a  damper  54  and  a  filter  55 
draws  in  much  air  and,  at  a  comparatively  low 
pressure  of  0.7  to  1.3  atm,  delivers  12  to  22  m3  per 

30  minute  for  unloading  of  20  to  50  tons  of  bulk 
material  per  hour;  this  being  dependent  on  the  type 
of  material  and  the  carrying  height  and  distance 
over  which  the  material  is  transported  via  hose  17 
into  a  silo.  The  round  discharge  pipe  1  has  an 

35  internal  diameter  of  for  example  75  mm  to  125  mm 
and  is  connected  via  a  butterfly  valve  56  to  the 
connecting  device  12.  After  the  blower  53  has  been 
set  into  operation  and  the  spaces  3,  the  empty 
reservoirs  1  1  and  the  upper  parts  of  the  reservoirs 

40  11  still  filled  with  material  7  have  been  filled  with 
compressed  air  while  stop  valve  15  is  closed,  the 
closing  member  19  of  the  reservoir  11  for  un- 
loading  is  raised  to  a  height  dependent  on  the 
length  of  the  hose  17,  the  carrying  height,  the 

45  specific  weight  and  the  nature  of  the  material  for 
unloading,  this  preferably  being  done  precisely 
such  that  there  is  no  danger  of  hose  17  becoming 
blocked.  The  closing  member  19  is  usually  opened 
to  the  maximum. 

50  Situated  under  each  discharge  funnel  8  is  a 
receiver  65  which  in  fact  forms  part  of  the  dis- 
charge  pipe  1  which  receives  the  material  from 
discharge  funnel  8. 

As  designated  in  figure  3,  the  flow  of  air  possi- 
55  bly  containing  material  already  discharged  from  a 

discharge  funnel  8  located  upstream  is  directed 
downward  according  to  the  invention  at  the  receiver 
65  by  means  of  a  discharge  pipe  piece  63  diverg- 
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ing  in  flow  direction  62  and  disposed  in  advance  of 
the  outflow  wall  36,  which  piece  has  a  downward 
inclining  upper  part  66.  This  air  flow  is  hereby 
substantially  directed  as  according  to  arrows  64 
toward  the  lower  portion  A  of  the  passage  B  of  the 
receiver  outlet  67.  Due  to  the  air  acceleration  in 
discharge  pipe  piece  63  the  air  flow  fans  out  to  a 
lesser  extent  and  the  granular  or  pellet-like  material 
possibly  already  supplied  in  the  air  flow  at  the 
receiver  intake  68  is  not  caused  to  swirl  about  or 
does  so  to  a  lesser  extent  close  to  the  receiver  65, 
so  that  there  is  less  danger  of  it  striking  against 
walls  of  the  outflow  mouth  36  and/or  the  receiver 
65  with  the  risk  of  self-destruction.  In  addition  the 
material  discharged  at  this  receiver  65  when  the 
closing  member  19  is  opened  can  be  picked  up 
more  easily  by  the  air  flow  flowing  in  the  discharge 
tube  1,  mainly  because  it  has,  as  it  were,  at  its 
disposal  the  upper  part  C  of  passage  B  of  receiver 
outlet  67  and  because  due  to  a  higher  underpres- 
sure  realized  due  to  the  acceleration  the  material  is 
sucked  to  a  greater  extent  out  of  the  discharge 
funnel  8. 

Comparative  practical  tests  have  demonstrated 
that  with  this  method  according  to  the  invention  the 
material  can  be  unloaded  considerably  more  quick- 
ly.  The  closing  members  19  can  be  opened  very 
far,  that  is,  usually  entirely,  without  this  resulting  in 
blockage  of  the  receiver  65.  Unloading  can  there- 
fore  take  place  practically  always  at  the  maximum 
discharge  capacity.  Simultaneous  transport  of  dif- 
ferent  sorts  of  animal  feed  in  the  separate  reser- 
voirs  is  also  possible.  This  vehicle  is  particularly 
suitable  for  transport  of  breakable  animal  feed  pel- 
lets  in  addition  to  material  in  powder  form. 

The  receiver  65  of  figures  4  and  6  is  provided 
with  a  diverging  pipe  piece  69  connecting  down- 
stream  of  the  receiver  outlet  67  and  having  an 
arcuate  upper  surface  70.  In  this  receiver  65  the 
incoming  air  flow  also  flows  substantially  only  into 
a  lower  portion  A  of  the  passage  B  of  the  receiver 
outlet  67  so  that  a  portion  C  remains  that  is  addi- 
tionally  reserved  for  inflow  of  material.  It  is  noted 
that  much  material  already  falls  from  above  into  the 
air  flow  before  it  reaches  the  receiver  outlet  67. 

In  this  configuration  the  advantage  is  also 
achieved  that  the  flow  of  air  with  material  dis- 
charged  upstream  passes  through  the  receiver  65 
better,  that  is,  with  less  flow  resistance  and  with 
less  danger  of  product  damage. 

In  the  variant  of  this  receiver  65  of  figures  5 
and  7  both  the  feature  of  the  diverging  discharge 
pipe  piece  63  and  the  feature  of  the  converging 
pipe  piece  69  are  applied.  It  can  be  seen  that  the 
portion  C  of  the  passage  67  reserved  for  received 
material  is  enlarged,  whereby  the  action  is  en- 
hanced  with  the  advantages  of  the  invention.  The 
upper  surface  70  is  flat  in  this  configuration,  which 

further  enlarges  portion  C.  The  receiver  of  figures  4 
and  6  can  also  be  improved  by  use  of  a  flat  upper 
wall  70. 

In  the  variant  of  the  receiver  65  of  figure  8  a 
5  diverging  pipe  piece  63  is  disposed  beneath  the 

outflow  mouth  36  in  that  a  downstream  and  down- 
ward  oriented  plate  71  is  present  in  advance  of  the 
receiver  intake  68. 

Figures  9-11  show  a  preferred  configuration 
io  and  dimensioning  of  the  receiver  according  to  the 

invention  in  combination  with  a  round  funnel  out- 
flow  mouth  36  which  is  closed  off  by  a  vertically 
liftable  closing  member  19. 

Figures  12-14  show  a  bogie  72  with  two  in- 
15  dependently  sprung  wheels  73  which  is  rotatable 

about  a  discharge  funnel  8  by  means  of  a  rotary 
crown  74,  wherein  the  discharge  pipe  1  protrudes 
through  the  bogie  72  at  a  low  level. 

In  figures  15-17  the  receiver  65  is  formed  for 
20  performing  the  method  according  to  the  invention 

at  a  closing  member  19  in  the  form  of  a  butterfly 
valve  actuated  by  means  of  a  fluid  cylinder  76. 

The  receiver  65  of  figure  18  comprises  a  blade 
78  behind  the  air  intake  68  which  directs  particu- 

25  larly  the  air  arriving  in  the  top  of  the  discharge  pipe 
1  and  accelerated  according  to  arrows  64  slightly 
downward  substantially  toward  the  lower  portion  A 
of  passage  B  of  receiver  outlet  67.  The  disposition 
of  this  blade  78  is  possible  since  the  material,  such 

30  as  pellets,  possibly  taken  up  into  the  arriving  air  is 
situated  substantially  in  the  bottom  of  the  discharge 
pipe  1  .  The  blade  78  exerts  a  suction  action  on  the 
outflow  mouth  36. 

35  Claims 

1.  Method  for  unloading  a  vehicle  (9)  loaded  with 
powder  form,  granular  and/or  pellet-like  ma- 
terial,  which  vehicle  (9)  has  a  series  of  dis- 

40  charge  funnels  (8)  which  are  connected  via 
closing  members  (19)  to  receivers  (65)  dis- 
posed  thereunder  and  received  in  a  common 
discharge  pipe  (1),  wherein  an  air  flow  is  guid- 
ed  through  the  discharge  pipe  (1)  and  material 

45  is  added  via  at  least  one  opened  closing  mem- 
ber  (19)  to  this  air  flow  at  a  receiver  (65) 
placed  thereunder,  characterized  In  that 
close  to  at  least  one  receiver  (65)  the  air  flow 
possibly  containing  material  is  substantially  ori- 

50  ented  toward  the  lower  portion  A  of  the  pas- 
sage  B  of  the  receiver  outlet  (67). 

2.  Method  as  claimed  in  claim  1,  characterized 
in  that  the  air  flow  possibly  containing  material 

55  is  carried  at  accelerated  speed  into  the  ma- 
terial  receiving  space  of  the  receiver  (65). 
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3.  Vehicle  (9)  for  transporting  powder  form, 
granular  and/or  pellet-like  material,  comprising 
a  series  of  discharge  funnels  (8)  which  are 
connected  via  closing  members  (19)  to  receiv- 
ers  (65)  disposed  thereunder  and  received  in  a 
common  discharge  pipe  (1),  and  comprising  an 
air  unit  (53)  connected  onto  the  discharge  pipe 
(1)  for  carrying  an  air  flow  through  the  dis- 
charge  pipe  (1),  characterized  in  that  at  least 
one  receiver  is  formed  such  that  the  air  flow 
possibly  containing  material  is  oriented  toward 
the  lower  portion  A  of  the  passage  B  of  the 
receiver  outlet  (67). 

4.  Vehicle  (9)  as  claimed  in  claim  3,  character- 
ized  in  that  the  passage  B  of  the  receiver 
outlet  (67)  is  larger  than  the  passage  of  the 
receiver  air  intake  (68). 

5.  Vehicle  (9)  as  claimed  in  claim  3  or  4,  char- 
acterized  in  that  the  receiver  outlet  (67)  con- 
nects  onto  a  converging  discharge  pipe  piece 
(69)  located  downstream. 

6.  Vehicle  (9)  as  claimed  in  claim  3,  4  or  5, 
characterized  in  that  the  receiver  air  intake 
(68)  connects  onto  a  diverging  discharge  pipe 
piece  (63)  located  upstream. 

7.  Vehicle  (9)  as  claimed  in  any  of  the  claims  3-6, 
characterized  in  that  at  least  one  element 
(66,  71  ,  78)  directing  the  air  flow  downward  is 
present  at  the  receiver  air  intake  (68). 

8.  Vehicle  (9)  as  claimed  in  any  of  the  claims  5-7, 
characterized  in  that  the  converging  dis- 
charge  pipe  piece  (69)  is  bounded  by  a  sub- 
stantially  flat  upper  surface  (70). 

Amended  claims  in  accordance  with  Rule  86 
(2)  EPC 

1.  Method  for  unloading  a  vehicle  (9)  loaded  with 
powder  form,  granular  and/or  pellet-like  ma- 
terial,  which  vehicle  (9)  has  a  series  of  reser- 
voirs  (11)  being  mutually  separated  by  trans- 
verse  partitions  (5)  and  having  filling  openings 
(6),  which  during  unloading  are  airtight  closed 
by  means  of  covers  (21)  and  discharge  funnels 
(8)  each  provided  with  a  closing  member  (19) 
which  is  movable  between  a  closed  and  an 
opened  position,  wherein  said  reservoirs  (11) 
at  their  undersides  are  closed  by  said  funnels 
(9)  when  having  their  closing  members  (19)  in 
closed  position,  the  discharge  funnels  (8)  of 
said  reservoirs  (11)  constituting  a  series  of 
discharge  funnels  (8)  which  are  connected  via 
said  closing  members  (19)  to  receivers  (65) 

disposed  thereunder  and  received  in  a  com- 
mon  discharge  pipe  (1),  wherein  during  un- 
loading  of  at  least  one  of  said  reservoirs  (11) 
an  air  flow  is  guided  through  the  discharge 

5  pipe  (1)  and  material  is  added  via  the  opened 
closing  member  (19)  of  the  funnel  (8)  of  said 
one  reservoir  (11)  to  this  air  flow  at  a  receiver 
(65)  placed  under  said  opened  closing  mem- 
ber  (19)  and  wherein  during  unloading  the 

io  space  of  said  one  reservoir  (11)  above  the 
material  is  maintained  filled  with  compressed 
air,  characterized  in  that  close  to  at  least  one 
receiver  (65)  the  air  flow  possibly  containing 
material  is  substantially  oriented  toward  the 

is  lower  portion  A  of  the  passage  B  or  the  re- 
ceiver  outlet  (67),  and  that  the  air  flow  section 
of  said  receiver  (65)  over  the  total  of  its  length 
is  kept  greater  than  half  of  the  flow  section  of 
the  discharge  pipe  (1). 

20 
2.  Method  as  claimed  in  claim  1,  characterized 

in  that  the  air  flow  possibly  containing  material 
is  carried  at  accelerated  speed  into  the  ma- 
terial  receiving  space  of  the  receiver  (65). 

25 
3.  Vehicle  (9)  for  transporting  powder  form, 

granular  and/or  pellet-like  material,  which  ve- 
hicle  (9)  has  a  series  of  reservoirs  (11)  being 
mutually  separated  by  transverse  partitions  (5) 

30  and  having  filling  openings  (6),  which  during 
unloading  can  be  airtight  closed  by  means  of 
covers  (21)  and  discharge  funnels  (8)  each 
provided  with  a  closing  member  (19)  which  is 
movable  between  a  closed  an  an  opened  posi- 

35  tion,  wherein  said  reservoirs  (11)  at  their  un- 
dersides  are  closed  by  said  funnels  (9)  when 
having  their  closing  members  (19)  in  closed 
position,  the  discharge  funnels  (8)  of  said  res- 
ervoirs  (11)  constituting  a  series  of  discharge 

40  funnels  (8)  which  are  connected  via  said  clos- 
ing  members  (19)  to  receivers  (65)  disposed 
thereunder  and  received  in  a  common  dis- 
charge  pipe  (1),  said  vehicle  (9)  comprising  an 
air  unit  (53)  connected  onto  said  discharge 

45  pipe  (1)  for  carrying  an  air  flow  through  said 
discharge  pipe  (1),  wherein  the  spaces  of  said 
reservoirs  (11)  above  the  material  are  con- 
nected  to  an  air  unit  (53)  supplying  com- 
pressed  air,  and  wherein  material  can  be  ad- 

50  ded  via  the  opened  closing  member  (19)  of  the 
funnel  (8)  of  at  least  one  reservoir  (11)  to  said 
air  flow  at  a  receiver  (65)  placed  under  said 
opened  closing  member  (19),  characterized 
in  that  at  least  one  receiver  (65)  is  formed 

55  such  that  the  air  flow  possibly  containing  ma- 
terial  is  substantially  oriented  toward  the  lower 
portion  A  of  the  passage  B  or  the  receiver 
outlet  (67)  and  that  the  air  flow  section  of  said 

5 



EP  0  586  752  A1 

receiver  (65)  over  the  total  of  its  length  is  kept 
greater  than  half  of  the  flow  section  of  the 
discharge  pipe  (1). 

4.  Vehicle  (9)  as  claimed  in  claim  3,  character-  5 
Ized  In  that  the  passage  B  of  the  receiver 
outlet  (67)  is  larger  than  the  passage  of  the 
receiver  air  intake  (68). 

5.  Vehicle  (9)  as  claimed  in  claim  3  or  4,  char-  10 
acterized  In  that  the  receiver  outlet  (67)  con- 
nects  onto  a  converging  discharge  pipe  piece 
(69)  located  downstream. 

6.  Vehicle  (9)  as  claimed  in  claim  3,  4  or  5,  is 
characterized  in  that  the  receiver  air  intake 
(68)  connects  onto  a  diverging  discharge  pipe 
piece  (63)  located  upstream. 

7.  Vehicle  (9)  as  claimed  in  any  of  the  claims  3-6,  20 
characterized  in  that  at  least  one  element 
(66,  71  ,  78)  directing  the  air  flow  downward  is 
present  at  the  receiver  air  intake  (68). 

8.  Vehicle  (9)  as  claimed  in  any  of  the  claims  5-7,  25 
characterized  in  that  the  converging  dis- 
charge  pipe  piece  (69)  is  bounded  by  a  sub- 
stantially  flat  upper  surface  (70). 
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