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Description 

The  present  invention  relates  to  an  apparatus 
for  planting  cuttings  one  by  one,  of  the  kind  in- 
dicated  in  the  preamble  of  patent  claim  1  . 

EP-A-0  067  141  discloses  an  assembly  for 
planting  cuttings  by  means  of  spring-actuated  driv- 
ing  means  cooperating  with  stationary  feeding 
tubes.  The  assembly  is  intended  for  planting  pre- 
cut  cuttings  having  a  predetermined,  relatively 
short  length.  The  cuttings  are  fed  by  gravity 
through  the  feeding  tubes  and  are  introduced  be- 
low  the  driving  means  obliquely  from  the  side.  For 
the  manoevring  of  the  driving  means  these  are 
connected  to  a  line  the  other  end  of  which  is 
connected  to  a  rotatable  arm  for  alternately  pulling 
and  slackening  the  line. 

Such  a  prior  art  assembly  is  sensitive  to  distur- 
bance  and  is  dependent  upon  relatively  even 
ground  in  order  to  be  able  to  perform  adequate 
planting.  Furthermore  said  assembly  is  exclusively 
intended  for  planting  cuttings  of  a  predetermined 
length,  which  means  that  whole  or  full  shoots 
(stalks,  stems)  must  be  cut  in  advance  to  cuttings 
of  predetermined  lengths,  and  does  not  permit 
secure  high-speed  planting,  primarily  due  to  the 
fact  that  the  cuttings  are  fed  to  the  planting  position 
by  gravity.  Said  prior  art  machine  also  works  with  a 
fixed  distance  between  the  planted  rows  and  the 
spring-actuated  driving  means  requires  a  relatively 
soft  planting  ground  or  soil. 

Furthermore,  FI-A-72635  and  US-A-3  279  400 
disclose  planting  apparatuses  comprising  cutting 
means  provided  in  connection  with  a  feeding 
means  for  cutting-off  full  shoots  into  cuttings  of 
predetermined  length  immediately  prior  to  the 
planting  operation.  More  specifically,  FI-A-72635 
discloses  a  rotatable  cutting  means  movable  in- 
dependently  of  the  stationary  feeding  means, 
whereby  the  cut-off  cuttings  are  fed  by  gravity  into 
a  planting  tube  provided  stationary  below  the  feed- 
ing  means.  Said  last  mentioned  publication  does 
not  provide  any  specific  information  regarding  how 
the  cut-off  cuttings  should  be  brougth  to  the  plant- 
ing  position  and  does  rather  give  the  impression 
that  the  cuttings  are  intended  to  fall  freely  down  on 
the  ground  through  the  planting  tube.  US-A-3  279 
400  discloses  an  apparatus  for  planting  sugar 
canes,  where  cutting  means  are  provided  in  con- 
nection  with  feeding  means  for  cutting-off  cuttings 
of  predetermined  length.  However,  said  publication 
does  not  describe  any  planting  means  for  positively 
planting  the  cuttings  and  the  cut-off  cuttings  are 
only  fed  by  gravity  from  the  feeding  means  into  a 
furrow. 

Thus,  the  primary  object  of  the  invention  is  to 
provide  an  apparatus  for  efficient,  positive  planting 
of  cuttings,  whereby  the  use  of  full  shoots,  portions 

of  full  shoots  as  well  as  cuttings  of  a  predetermined 
length  is  permitted. 

This  primary  object  of  the  invention  is  achieved 
by  means  of  a  planting  apparatus  of  the  kind 

5  indicated  in  the  characterizing  portion  of  patent 
claim  1. 

Accordingly,  in  the  solution  suggested  by  the 
invention  the  feeding  apparatus,  which  is  also  re- 
ferred  to  as  a  storage  space,  is  dimensioned  so 

io  that  it  may  receive,  one  by  one,  upright  full  shoot 
and  portions  of  full  shoots  while  maintaining  the 
possibility  of  planting  pre-cut  cuttings.  The  possibil- 
ity  of  feeding  full  shoots  or  portions  thereof  which 
are  cut-off  during  the  planting  process  makes  the 

75  planting  process  very  efficient  due  to  the  fact  that  a 
pre-cutting  of  full  shoots  to  cutting  lengths  is  elimi- 
nated,  which  is  otherwise  a  relatively  time-consum- 
ing  work.  An  efficient,  positive  planting  of  the  cut- 
tings  is  obtained  by  providing  the  feeding  appara- 

20  tus  and  the  planting  tube  vertically  side  by  side,  by 
pivotally  supporting  a  lower  portion  of  the  feeding 
apparatus  for  movement  in  a  direction  towards  and 
away  from  the  planting  tube  and  by  providing  cut- 
ting  means  in  connection  with  the  feeding  appara- 

25  tus.  With  such  a  structure,  the  cutting-off  of  the  full 
shoots  or  the  like  and  the  positioning  of  the  cutting 
in  the  path  of  movement  of  the  driving  means  is 
performed  in  one  and  the  same  step  and  with  short 
relative  movements  permitting  high-speed  opera- 

30  tion  while  maintaining  a  secure  positive  planting. 
The  feeding  apparatus  may  cooperate  with  dif- 

ferent  types  of  hoppers  or  magazines,  whereby  a 
synchronizing  is  preferably  performed  between  the 
work  of  the  planting  apparatus  and  the  feeding  of 

35  cuttings  or  full  shoots  from  the  magazine  and  into 
the  feeding  apparatus. 

According  to  another  advantageous  embodi- 
ment  of  the  invention  the  planting  apparatus  is 
designed  so  that  during  a  planting  process  an 

40  essentially  fixed  distance  is  maintained  between 
the  ground  surface  and  the  downwardly  directed 
end  of  the  planting  tube,  irrespective  of  the  ground 
condition. 

Preferred  further  developments  of  the  inventive 
45  concept  further  suggest  that  the  cutting  means  are 

provided  in  the  shape  of  two  reel  cutters  cooperat- 
ing  with  each  other  to  cut  the  full  shoot  or  the  like 
during  the  relative  motion,  whereby  a  clean  surface 
of  cut  is  achieved;  that  before  the  planting  process 

50  the  full  shoot  or  the  cut  cutting  are  supported  on  a 
base  of  the  planting  tube,  said  base  being  dis- 
placeable  away  from  said  supporting  position;  that 
the  lower  portions  of  the  feeding  apparatus  and  of 
the  planting  tube  are  surrounded  by  protective 

55  housings  shaped  as  ground  engaging,  rotatable 
wheels  which  together  with  the  planting  tube  are 
movable  in  the  vertical  plane  in  order  to  guarantee 
that  a  cutting  is  always  driven  down  to  the  optimum 
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depth,  irrespective  of  the  ground  condition;  and 
that  the  planting  apparatus  is  equipped  with  one 
single  power  source,  preferably  in  the  shape  of  a 
hydraulic  cylinder,  which  means  that  the  costs  may 
be  significantly  reduced  and  that  the  reasons  for 
malfunction  may  be  reduced  at  the  same  time. 
This  single  power  source  mechanically  drives  all  of 
the  functions  required  by  the  planting  apparatus. 
The  planting  process  is  carried  out  due  to  the  fact 
that  the  power  source  is  activated  in  dependence 
upon  the  rotation  of  at  least  one  of  the  support 
wheels. 

A  further  advantageous  development  of  the  in- 
vention  is  directed  to  providing  the  possibility  of 
performing  a  stepless  adjustment  of  the  distance 
between  subsequently  planted  cuttings  and  also  a 
stepless  adjustment  of  the  distance  between  two 
adjacent  rows  of  planted  cuttings. 

Other  characterizing  features  of  the  invention 
are  clear  from  the  following  description,  claims  and 
drawings. 

Embodiments  of  the  invention  will  be  more 
closely  described  below  in  connection  with  the 
enclosed,  to  a  great  extent  schematical  drawings, 
on  which: 

Fig.  1  is  a  schematic  side  view  of  a 
planting  apparatus  according  to 
the  invention  for  planting  cutt- 
ings, 

Fig.  1a  is  a  front  view  of  the  apparatus 
according  to  Fig.  1  , 

Fig.  2  is  a  schematic  detail  view  of  one 
embodiment  of  the  feeding  ap- 
paratus  in  the  shape  of  a  funnel- 
like  supply  space  in  a  first  posi- 
tion,  the  planting  tube  and  the 
drive  mechanism, 

Fig.  3  illustrates  the  embodiment  of 
Fig.  2  with  the  feeding  apparatus 
in  a  second  position, 

Fig.  4  is  a  detail  view  from  the  side  of 
a  second  embodiment  of  the 
lower  swingable  portion  of  the 
feeding  apparatus  provided  with 
cutting  means, 

Fig.  5  is  a  view  from  above  of  the  em- 
bodiment  according  to  Fig.  4, 

Figs.  6a-6d  illustrate  a  modified  embodiment 
of  the  feeding  apparatus,  where 
the  upper  as  well  as  the  lower 
portions  thereof  are  swingable, 
and 

Fig.  7  illustrates  an  example  of  how  the 
actuation  of  the  drive  assembly 
is  controlled  depending  upon  the 
rotation  of  one  or  both  of  the 
support  wheels. 

Referring  to  Fig.  1,  the  apparatus  for  planting 
cuttings  comprises  a  frame  consisting  of  horizontal 
fixed  frame  parts  10  spaced  in  the  vertical  plane 
and  mutually  connected  to  vertical  posts  11,  12  of 

5  which  the  post  12  is  firmly  connected  to  a  platform 
14  for  the  manual  service  of  at  least  one  existing 
space  15  for  cuttings.  This  space  15  may  for 
instance  be  in  the  shape  of  a  turret  magazine,  but 
it  should  be  emphasized  that  the  invention  is  in  no 

io  way  restricted  to  this  kind  of  magazine  but  may  be 
operated  together  with  optional  types  of  maga- 
zines.  Below  the  space  15  a  feeding  apparatus  16 
is  vertically  extended,  and  in  the  embodiment  illus- 
trated  in  the  drawings  said  feeding  apparatus  com- 

15  prises  a  vertical  wall  portion  and  an  inclined  wall 
portion,  which  gives  the  feeding  apparatus  16  a 
hopper-like  shape.  The  vertical  wall  portion  of  the 
feeding  apparatus  16  is  connected  to  a  vertically 
disposed  planting  tube  17.  The  feeding  apparatus 

20  16,  which  opens  upwardly  towards  the  magazine 
space  15  and  downwardly  opens  towards  the  plant- 
ing  tube  17,  and  the  planting  tube  17  both  termi- 
nate  in  approximately  the  same  horizontal  plane,  at 
a  small  distance  above  the  ground  level.  If  the 

25  space  15  is  a  turret  magazine  or  any  other  type  of 
automatic  magazine  cuttings  may  be  automatically 
fed  to  the  feeding  apparatus  16. 

Fig.  1a  illustrates  that  the  above  described 
frame  is  supported  by  two  rotatable  support  wheels 

30  18.  These  support  wheels  18  are  each  rigidly  at- 
tached  to  a  respective  sleeve  18',  and  these  two 
sleeves  18'  are  in  turn  displaceable  along  a  beam 
18"  extended  transversely  to  the  advancing  direc- 
tion  of  the  machine  (see  the  arrow  in  Fig.  1). 

35  The  planting  apparatus  essentially  consisting  of 
the  feeding  apparatus  16  and  the  planting  tube  17, 
is  provided  between  the  support  wheels  18  and 
also  between  laterally  spaced  support  beams  13. 

The  planting  tube  17  is  swingably  connected  to 
40  an  upper  joint  17'  and  is  thus  supported  by  the 

support  beams  13  so  as  to  be  pivotal  about  the 
joint  17'.  The  pivoting  of  the  planting  tube  17  about 
the  joint  17'  is  necessary  in  order  to  make  sure  that 
during  advancement  of  the  planting  machine  during 

45  the  planting  the  planting  tube  17  maintains  its  posi- 
tion  relative  to  the  ground  during  the  time  se- 
quence  of  the  driving-down  of  a  cutting  into  the 
ground.  Otherwise,  if  the  planting  tube  were  firmly 
mounted,  no  appropriate  planting  of  the  cutting 

50  could  be  performed  since  the  movement  of  the 
machine  during  the  driving-down  phase  could 
cause  the  cutting  to  be  inclined  and  in  the  worse 
case  to  break.  In  the  cases  where  the  planting 
machine  is  advanced  at  low  speed  it  may  be 

55  sufficient  if  the  planting  tube  17  is  freely  swingable 
about  the  joint  17'  so  that,  when  driving  down  the 
cutting,  the  planting  tube  is  maintained  in  the  driv- 
ing-down  position  by  the  cutting  during  the  ad- 
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vancement  of  the  machine,  and  so  that  the  planting 
tube  after  terminating  the  planting  operation  is 
swung  back  to  the  initial  position  for  a  new  planting 
process  by  gravity  or  by  spring  force,  etc.  To 
provide  increased  safety  of  operation,  and  above 
all  for  securing  a  reliable  function  when  advancing 
the  machine  at  higher  speeds,  it  is  however  prefer- 
able  to  synchronize  the  swinging  of  the  planting 
tube  17  with  the  driving  movement  for  the  planting 
operation.  This  synchronizing  may  for  instance  be 
performed  by  means  of  a  linkage  55  which  is  only 
indicated  in  Fig.  1  and  which  on  one  side  is  con- 
nected  to  the  rocker  member  44  of  the  drive 
mechanism  to  be  described  more  closely  below, 
and  which  on  the  other  side  is  connected  to  the 
planting  tube  in  a  manner  not  disclosed  in  the 
drawings. 

As  illustrated  in  Fig.  1  the  beams  13  are  each 
firmly  connected  to  a  respective  horizontal  arm  20, 
which  is  pivoted  at  the  joint  21,  and  thereby  the 
beams  13  are  movable  in  a  vertical  plane  about  the 
joint  21  together  with  the  cooperating  means,  i.e. 
the  planting  tube  17  and  the  feeding  apparatus  16 
which  are  indirectly  supported  by  the  beams  13, 
and  also  protective  housings  22.  As  illustrated  in 
Fig.  1a  two  protective  housings  22  are  provided 
which  are  each  rotatably  connected  to  the  respec- 
tive  beam  13.  The  protective  housings  22  are  in- 
clined  and  together  form  a  ground  engaging  wheel 
the  rotary  speed  of  which  is  determined  by  the  rate 
of  advancement  of  the  planting  apparatus.  Due  to 
the  pivoting  about  the  joint  21  the  ground  engaging 
wheel  22  may  always  be  in  contact  with  the  ground 
irrespective  of  the  ground  conditions,  and  thereby  a 
predetermined  distance  between  the  lower  end  of 
the  planting  tube  17  and  the  ground  is  guaranteed. 
Normally  the  weight  of  the  assembly  pivotable  in 
the  described  manner  and  consisting  of  beams  13, 
planting  tube  17,  feeding  apparatus  16  and  ground 
engaging  wheel  22  is  sufficient  for  maintaining  the 
ground  engaging  wheel  22  in  contact  with  the 
ground,  but  under  certain  circumstances  it  may  be 
desirable  to  connect  a  spring  24  with  predeter- 
mined  biasing  between  the  pivotal  assembly,  more 
specifically  the  beams  13  of  Fig.  1,  and  a  fixed 
portion  of  the  frame,  such  as  the  vertical  beam  12, 
in  order  to  maintain  the  protective  housings  22 
securely  engaging  the  ground. 

Referring  further  to  Fig.  1,  a  so  called  disc 
coulter  23  may  be  provided,  the  purpose  of  which 
is  to  prepare  the  ground  where  necessary  before 
the  planting  of  the  cuttings.  This  disc  coulter  is 
therefore  positioned  in  front  of  the  planting  appara- 
tus,  as  seen  in  the  advancing  direction  indicated  by 
means  of  the  arrow  F  in  Fig.  1,  and  is  provided 
with  an  overload  protection  system  indicated  at  57. 
Thus,  the  disc  coulter  is,  in  a  manner  not  illustrated 
in  detail,  pivotal  in  a  vertical  plane,  counteracting  a 

spring  force,  so  that  it  may  swing  away  from  rocks 
in  the  ground. 

Figs.  2  and  3  schematically  illustrate  a  first 
general  embodiment  of  the  feeding  apparatus  of 

5  the  planting  apparatus  according  to  the  invention, 
together  with  a  planting  tube  and  drive  means.  In 
this  embodiment  the  feeding  apparatus  16  is  di- 
vided  into  an  upper  portion  and  a  lower  pivotal 
portion  16a.  This  lower  portion  16a  is  arranged  for 

io  limited  movement  about  a  joint  25  from  a  position 
(Fig.  2)  permitting  automatic  feeding  of  a  so  called 
full  shoot  26,  i.e.  having  a  length  of  normally  1.5  to 
5  meters,  from  the  magazine  space  15  (or  man- 
ually)  whereby  the  lower  end  of  the  full  shoot  26 

is  abuts  a  bottom  plate  (not  shown)  at  the  lowermost 
end  of  the  planting  tube  17,  which  bottom  plate 
may  be  swung  away.  From  this  first  end  position 
the  lowermost  portion  16a  is  pivotal  towards  the 
planting  tube  17. 

20  Figs.  2  and  3  further  indicate  that  the  planting 
tube  17  at  the  lower  portion  thereof  has  an  approxi- 
mately  semi-circular  cross-section  and  that  the  piv- 
otal  lower  portion  16a  of  the  feeding  apparatus 
likewise  has  an  approximately  semi-circular  shape 

25  in  cross-section.  When  the  pivotal  lower  portion 
16a  has  reached  a  second  end  position  (Fig.  3)  it 
therefore  forms  a  vertical  continuation  of  the  plant- 
ing  tube  17.  The  full  shoot  26  which  in  Fig.  2 
extended  from  the  bottom  plate  of  the  planting  tube 

30  17,  which  may  be  swung  away  and  which  is  not 
illustrated,  to  the  upper  portion  of  the  feeding  ap- 
paratus  16,  is  subjected  to  cross-cutting  by  means 
of  cutting  means  deleted  from  Figs.  2  and  3  but 
illustrated  in  Fig.  4  and  5,  by  the  movement  of  the 

35  pivotal  portion  16a  from  the  first,  in  Fig.  2  illus- 
trated  end  position  to  the  second,  in  Fig.  3  illus- 
trated  end  position.  The  result  of  this  is  that  a 
cutting  26a  having  a  predetermined  length  is 
brought  with  the  portion  16a  in  its  movement  to- 

40  wards  the  planting  tube  17  and  is  brought  to  its 
planting  position  in  the  planting  tube  17,  whereas 
the  remaining  portion  of  the  full  shoot  26  remains 
standing  in  the  upper  portion  of  the  feeding  appara- 
tus  (Fig.  3)  with  its  end  abutting  a  stop  27  at  the 

45  upper  side  of  the  movable  portion  16a.  In  the  case 
where  reel  cutters  according  to  Figs.  4  and  5  are 
employed  as  cutting  means  these  may  form  the 
stop  for  the  remaining  portion  of  the  full  shoot  in 
the  upper  portion  of  the  feeding  apparatus. 

50  Although  Figs.  2  and  3  illustrate  the  upper 
portion  of  the  feeding  apparatus  shaped  as  a  feed- 
ing  funnel,  it  should  be  emphasized  that  this  upper 
portion  may  within  the  scope  of  the  invention  be 
modified  in  different  ways,  and  may  for  instance 

55  perform  a  positive,  controlled  feeding-down  of  the 
full  shoots  into  the  pivotal  lower  portion. 

Figs.  4  and  5  illustrate  an  example  of  a  cutting 
means  providing  clean  and  smooth  cut  edges  and 
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being  attached  to  the  upper  edge  of  the  pivotal 
portion  16a.  Two  opposing  reel  cutters  28  are 
rotatably  clamped  between  two  plates  29,  30  and 
these  plates  are  pivotal  about  an  axis  31  provided 
at  the  outer  edge  of  the  portion  16a.  Links  56  are 
with  one  end  thereof  pivotally  connected  to  an 
extension  of  the  rotary  or  joint  axis  28'  of  the  reel 
cutters  28  and  are  with  the  other  end  thereof  pivot- 
ally  connected  to  a  second  pivot  32  provided  in  a 
mounting  plate  33.  When  the  pivotal  portion  16a 
receives  an  impulse  to  move  to  the  second  end 
position  illustrated  in  Fig.  3,  the  above  described 
arrangement  will  bring  the  knives  28  to  move  to- 
wards  the  full  shoot  to  be  cut  off.  The  remaining 
portion  of  the  full  shoot  may  rest  on  the  upper  side 
of  the  knives  or  cutters  28.  One  or  two  reel  cutters 
or  the  like  may  be  employed. 

It  is  obvious  that  it  is  likewise  possible  to 
employ  other  cutting  means  for  cutting  off  a  full 
shoot. 

Fig.  5  also  illustrates  that  the  rear  wall  34  of  the 
pivotal  portion  16a  may  consist  of  a  flexible  plastic 
sheet  arranged  to  slide  in  guides  35.  When  the 
movable  or  pivotal  portion  moves  towards  a  second 
position,  the  sheet  34  is  pushed  inwardly  and  at  the 
end  of  the  path  of  movement  of  the  portion  16a  it  is 
brought  to  engage  the  cutting  26a  thereby  guar- 
anteeing  the  correct  vertical  positioning  of  the  cut- 
ting  in  the  planting  tube  17. 

Figs.  6a-6d  schematically  illustrate  an  example 
of  a  modified  embodiment  of  the  feeding  apparatus 
illustrated  in  for  instance  Figs.  2  and  3. 

Fig.  6a  is  comparable  to  Fig.  2  when  it  comes 
to  the  operation,  i.e.  the  movable  portion  16a  is  in  a 
receiving  position.  In  Fig.  6b  the  portion  16a  is  in 
the  second  end  position,  whereby  the  full  shoot  has 
been  cut  off  with  the  above  described  knife  or 
cutter  arrangement.  In  order  to  detect  whether  or 
not  the  remaining  portion  of  the  full  shoot  has  such 
a  length  that  it  may  form  a  cutting  that  may  be 
planted,  there  are  provided  three  links  36,  37,  38 
which  are  interconnected  and  a  spring  39.  When 
the  pivotal  portion  16a  is  swung  to  said  second  end 
position,  the  links  37,  38  are  actuated  since  one 
end  of  the  spring  39  is  attached  to  the  link  38  and 
its  other  end  is  attached  to  the  movable  portion 
16a.  The  movement  of  the  links  37,  38  bring  about 
a  movement  of  the  arm  36  in  a  direction  towards 
the  planting  tube  17.  If  there  remains  a  full  shoot  of 
such  a  length  that  it  may  later  be  used  as  a  cutting 
for  planting,  this  portion  of  the  full  shoot  will,  under 
the  force  from  the  arm  36,  which  is  primarily  ar- 
ranged  to  detect  the  possible  existense  of  a  full 
shoot,  be  forced  to  engage  the  right,  straight  wall 
of  the  feeding  apparatus  16.  In  the  case  illustrated 
as  an  example  the  portion  of  the  full  shoot  will  be 
clamped  during  the  planting  of  the  earlier  cut  off 
cutting  (Fig.  6c).  The  links  36-38  will  not  return  to 

their  initial  position  until  the  pivotal  portion  16a 
returns  to  its  receiving  position.  When  the  links  36- 
38  return  the  portion  of  the  full  shoot  is  released  so 
that  it  falls  down  into  the  movable  portion  16a  by 

5  gravity.  Fig.  6d  illustrates  the  same  position  as  Fig. 
6b  except  that  the  link  36  has  not  detected  the 
presence  of  any  acceptable  portion  of  a  full  shoot. 
The  link  36  thereby  continues  through  an  opening 
in  the  right  wall  of  the  feeding  apparatus  16  and 

io  contacts  the  planting  tube  17.  Thereby,  the  links 
37,  38  force  the  upper  portion  of  the  feeding  ap- 
paratus  16  to  swing  about  an  upper  pivot  40  in  a 
direction  away  from  the  planting  tube  17  so  that 
when  a  non-acceptable  portion  of  a  full  shoot  exists 

is  it  may  fall  freely  out  through  the  lower  opening  of 
the  space  16. 

In  order  to  explain  the  drive  arrangement  em- 
ployed  for  achieving  the  above  described  planting 
process,  reference  is  once  more  made  to  Figs.  1  ,  2 

20  and  3.  A  hydraulic  cylinder  41  is  pivotally  con- 
nected  to  the  moving  portion  16a  through  a  flange 
42.  The  piston  rod  end  43  of  the  cylinder  41  is 
pivotally  connected  to  a  rocker  member  44  which 
is  pivotally  supported  at  45.  A  transfer  arm  46  is 

25  with  one  of  its  ends  pivotally  connected  to  the 
rocker  member  44  at  45'  and  is  with  the  other  end 
thereof  pivotally  connected  to  a  flange  47  which  is 
in  turn  connected  to  a  cylindrical  driving  means  48, 
provided  inside  the  planting  tube  17.  When  the 

30  cylinder  41  receives  an  activating  impulse  it  will 
initially  bring  the  moving  portion  16a  to  commence 
its  movement  towards  the  second  end  position 
since,  in  this  position,  the  hydraulic  cylinder  41  is 
not  capable  of  turning  the  rocker  member  44  about 

35  the  pivot  45,  depending  upon  the  fact  that  in  this 
position  the  hydraulic  cylinder  41  acts  directly 
through  the  pivot  45,  see  Fig.  2,  without  any  lever, 
whereby  the  pivotal  movement  of  the  rocker  mem- 
ber  44  is  blocked.  When  the  lower  portion  16a  of 

40  the  feeding  apparatus  16  approaches  the  final 
phase  of  its  pivoting  about  the  joint  25  it  will 
through  an  actuating  member  50  provide  an  initial 
movement  to  the  hydraulic  cylinder  41  moving  the 
latter  clockwise  in  Fig.  3,  i.e.  so  that  the  hydraulic 

45  cylinder  41  does  no  longer  act  through  the  pivot  45 
of  the  rocker  member  44  but  the  rocker  member  is 
instead  swung  anti-clockwise  in  Fig.  2  and  3  by  the 
hydraulic  cylinder  41,  whereby  the  driving  means 
48  initiates  its  planting  movement  through  the 

50  transfer  arm  46.  Thereby,  the  arrangement  is  such 
that  when  the  movable  portion  16a  has  completed 
its  swinging  movement  the  cutting  is  appropriately 
vertically  oriented  inside  the  planting  tube  17  so 
that  the  driving  means  48  may  complete  the  plant- 

55  ing  process.  The  above  described  movement  pat- 
tern  may  also  be  achieved  without  the  actuating 
member  50,  by  providing  such  a  geometry  for  the 
arrangement  consisting  of  the  link  42,  the  hydraulic 

5 
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cylinder  41  and  the  rocker  member  44,  that  the 
pivotal  connection  of  the  hydraulic  cylinder  41  to 
the  flange  42  under  the  final  phase  of  the  swinging 
movement  of  the  lower  portion  16a  is  automatically 
moved  such  in  relation  to  the  pivot  of  the  rocker 
member  45  that  the  hydraulic  cylinder  41  will  act  to 
turn  the  rocker  member  about  the  pivot  45. 

Referring  to  Figs.  6a-6d  it  is  obvious  that  the 
hydraulic  cylinder  41  also  contributes  to  moving 
the  links  36-38  described  in  connection  therewith. 

The  rocker  member  44  is  designed  and  ar- 
ranged  in  such  a  manner  that  the  initial  movement 
of  the  driving  means  48  is  quick  but  relatively 
powerless  or  weak.  Towards  the  end  of  the  move- 
ment  of  the  rocker  member  44  the  lever  becomes 
longer  and  thereby  the  force  acting  on  the  driving 
means  48  increases.  Thus,  the  invention  teaches 
employing  one  single  piston/cylinder  means  for 
performing  all  steps  of  the  above  described  plant- 
ing  process. 

Fig.  7  finally  illustrates  an  example  of  how  the 
hydraulic  cylinder  41  may  be  actuated  depending 
upon  the  rotation  of  the  support  wheel  or  support 
wheels  18.  A  bracket  49  which  is  supported  at  the 
wheel  18  by  means  of  an  arm  54,  is  movable 
generally  in  a  direction  towards  and  away  from  the 
center  of  the  wheel  18  and  may  be  fixed  in  an 
optional  position.  The  bracket  49  carries  a  rubber 
wheel  50  engaging  a  circular  plate  disc  51  pro- 
vided  on  the  side  of  the  support  wheel  18.  When 
the  support  wheel  18  rotates  the  small  rubber 
wheel  50  also  rotates  and  its  rotational  movement 
is  transferred  to  a  cam  disc  52  which  in  turn 
actuates  a  valve  53  in  turn  activating  the  hydraulic 
cylinder  41  through  hydraulic  lines  which  are  not 
illustrated.  In  the  illustrated  embodiment  the  hy- 
draulic  valve  is  actuated  once  for  each  full  turn 
completed  by  the  cam  disc  52.  The  transmission 
rate  of  the  small  rubber  wheel  50,  i.e.  its  rotary 
speed,  may  be  changed  by  moving  it  closer  to  or 
further  away  from  the  center  of  the  wheel  18, 
whereby  the  planting  distance  between  two  adja- 
cent  cuttings  may  be  steplessly  varied  within  the 
given  limits.  Naturally,  this  adjustment  of  the  dis- 
tance  between  the  planted  cuttings  of  each  row, 
may  be  achieved  in  a  plurality  of  equivalent  man- 
ners,  controlled  by  the  rotation  of  the  support 
wheel  18. 

In  the  embodiment  illustrated  in  the  drawings 
the  apparatus  according  to  the  invention,  for  plant- 
ing  cuttings,  is  intended  to  be  removably  attached 
to  a  tractor  or  any  other  self-propelled  machine,  or 
may  alternatively  be  self-propelled  in  itself. 

By  extending  or  expanding  the  frame  one,  two 
or  even  more  apparatuses  of  the  kind  described 
above  may  be  arranged  side  by  side  and  accord- 
ingly  one,  two  or  several  planting  rows  may  be 
obtained.  Due  to  the  fact  that  several  planting  as- 

semblies  provided  side  by  side  may  be  laterally 
displaced  independently  of  each  other  on  the 
frame,  the  distance  between  adjacent  rows  of  cut- 
tings  may  be  steplessly  changed. 

5  By  using  one  single  hydraulic  cylinder,  and  in 
the  case  where  the  apparatus  according  to  the 
invention  is  towed,  the  pressure  fluid  source  of  the 
towing  vehicle  (tractor)  may  be  employed  for  driv- 
ing  or  operating  up  to  four  planting  apparatuses 

io  arranged  side  by  side.  Although  the  selected  em- 
bodiments  employ  a  hydraulic  cylinder  as  power 
source  it  should  be  obvious  to  the  man  skilled  in 
the  art  that  other  power  means  may  likewise  be 
employed. 

15 
Claims 

1.  Apparatus  for  planting  cuttings  (26a)  one  by 
one,  comprising  a  propelled  or  towed  frame 

20  (10,  11,  12)  supported  by  rotatable  support 
wheels  (18),  a  feeding  apparatus  (16)  for  re- 
ceiving,  one  by  one,  cuttings  (26a)  which  have 
been  cut  in  advance  to  a  length  suitable  for 
planting  and  for  bringing  the  cuttings  into  con- 

25  tact  with  a  driving  means  (48)  vertically  dis- 
placeable  in  a  planting  tube  (17),  character- 
ized  In  that  said  feeding  apparatus  (16)  com- 
prises  a  storage  space  having  dimensions  for 
receiving  also  full  shoots  (26)  or  portions  there- 

30  of  the  length  of  which  exceeds  the  length  of  a 
cutting  intended  for  planting,  in  that  the  feed- 
ing  apparatus  (16)  and  the  planting  tube  (17) 
both  extend  substantially  vertically  and  are 
provided  side  by  side,  in  that  a  lower  portion 

35  (16a)  of  the  feeding  apparatus  is  pivotally  sup- 
ported  (25)  for  movement  in  a  direction  to- 
wards  and  away  from  the  planting  tube  (17),  in 
that  cutting  means  (28)  are  provided  in  con- 
nection  with  the  feeding  apparatus  (16)  and  in 

40  that  the  lower  portion  (16a)  of  the  feeding 
apparatus  (16)  has  a  length  essentially  cor- 
responding  to  the  predetermined  length  of  the 
cutting  (26a)  to  be  planted,  whereby  the  swing- 
ing  movement  of  the  lower  portion  (16a)  results 

45  in  a  cutting-off,  by  means  of  the  cutting  means 
(28),  of  a  full  shoot  (26)  or  a  portion  thereof 
accomodated  in  the  feeding  apparatus  (16)  and 
whereby  the  cutting  (26a)  remaining  in  the 
pivotal  lower  portion  (16a)  after  the  cutting-off, 

50  during  the  final  phase  of  the  swinging  move- 
ment  of  the  lower  portion  is  brought  to  a  posi- 
tion  under  the  driving  means  (48)  in  the  plant- 
ing  tube  (17),  in  the  path  of  movement  of  the 
driving  means. 

55 
2.  Apparatus  according  to  claim  1,  character- 

ized  In  that  adjacent  its  upper  end  the  lower 
pivotal  portion  (16a)  of  the  feeding  apparatus 

6 
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(16)  is  provided  with  cutting  means  (28)  in  the 
shape  of  one  or  more  knives,  which  during  the 
first  phase  of  the  planting  process  cut  off  the 
connection  between  the  lower  pivotal  portion 
(16a)  and  the  upper  portion  of  the  feeding 
apparatus  (16)  thereby  serving  as  a  stop  for 
the  remaining  portion  of  the  full  shoot  (26) 
during  the  planting. 

3.  Apparatus  according  to  claims  1  or  2,  char- 
acterized  in  that  the  lower  opening  of  the 
planting  tube  is  provided  with  a  bottom  which 
may  be  swung  away  and  towards  which  the 
cut  off  cutting  (26a)  rests  before  the  driving- 
down  movement  of  the  driving  means  (48). 

4.  Apparatus  according  to  one  or  more  of  claims 
1-3,  characterized  in  that  the  pivot  (25)  of 
the  lower  pivotal  portion  (16a)  of  the  feeding 
apparatus  (16)  is  situated  in  the  area  of  the 
discharge  opening  of  the  planting  tube  (17),  in 
that  the  planting  tube  in  its  lower  portion  has  a 
generally  semi-circular  cross-section  and  in 
that  the  lower  pivotal  portion  (1  6a)  of  the  feed- 
ing  apparatus  (16)  likewise  has  a  semi-circular 
cross-section,  whereby  the  pivotal  lower  por- 
tion  (16a)  at  the  end  of  its  swinging  movement 
towards  the  planting  tube  (17)  supplements  the 
semi-circular  shape  of  the  planting  tube  with  its 
own  semi-circular  shape  for  forming  an  elonga- 
tion  or  extension  of  the  planting  tube  (17). 

5.  Apparatus  according  to  one  or  several  of  the 
preceding  claims,  characterized  in  that  the 
lower  portion  (16a)  of  the  feeding  apparatus 
(16)  and  the  lower  portion  of  the  planting  tube 
(17)  are  surrounded  by  a  protective  housing 
shaped  as  a  rotatable,  ground  engaging  wheel 
(22)  which  together  with  the  feeding  apparatus 
(16)  and  the  planting  tube  (17)  is  mounted  in  a 
frame  (13,  20)  being  pivotal  about  a  pivot  (21) 
positioned  such  that  the  ground  engaging 
wheel,  the  feeding  apparatus  and  the  planting 
tube  are  pivotal  substantially  in  a  vertical  plane 
following  the  ground  condition  but  maintaining 
their  mutual  height  position. 

6.  Apparatus  according  to  claim  5,  character- 
ized  in  that  the  feeding  apparatus  (16),  the 
planting  tube  (17)  and  the  driving  means  (48) 
form  a  planting  assembly  which  is  pivotal 
about  a  horizontal  axis  (17')  in  the  frame  (13, 
20)  so  that  during  the  actual  planting  process  it 
may  maintain  its  position  relative  to  the  ground 
independent  of  the  advancing  movement  of  the 
planting  apparatus. 

7.  Apparatus  according  to  one  or  several  of  the 
preceding  claims,  characterized  in  that  one 
single  power  source  (41),  for  instance  a  hy- 
draulic  cylinder,  is  mechanically  connected  to 

5  the  driving  means  (48)  as  well  as  to  the  lower 
pivotal  portion  (16a)  of  the  feeding  apparatus 
(16)  . 

8.  Apparatus  according  to  claim  7,  character- 
io  ized  in  that  the  driving  means  (48)  consists  of 

a  solid,  cylindrical  body  surrounded  by  the 
planting  tube  (17)  and  being  connected  to  the 
piston  rod  of  the  hydraulic  cylinder  (41) 
through  transmission  means  (44,  46). 

15 
9.  Apparatus  according  to  claim  7  or  8,  char- 

acterized  in  that  the  hydraulic  cylinder  is 
manoevrable  dependent  upon  the  rotation  of  at 
least  one  of  the  support  wheels  (18). 

20 
Patentanspruche 

1.  Vorrichtung  zum  Einpflanzen  von  Schnittstuk- 
ken  in  einzelner  Abfolge,  umfassend  einen  an- 

25  getriebenen  oder  gezogenen  Rahmen  (10,  11, 
12),  welcher  durch  drehbare  Unterstutzungsra- 
der  (18)  unterstutzt  wird,  einer  Zufuhrungsvor- 
richtung  (16),  urn  die  Schnittstucke  (26a),  die 
vorher  auf  eine  zum  Einpflanzen  geeignete 

30  Lange  zugeschnitten  wurden,  einzeln  aufzu- 
nehmen  und  urn  die  Schnittstucke  mit  einer 
Antriebsvorrichtung  (48)  in  Kontakt  zu  bringen, 
die  in  einer  Pflanzungsrohre  (17)  vertikal  ver- 
stellbar  ist,  dadurch  gekennzeichnet,  dal3  die 

35  Zufuhrungsvorrichtung  (16)  einen  Aufbewah- 
rungsraum  aufweist,  welcher  solche  AusmaBe 
besitzt,  urn  ebenso  vollstandige  Triebe  (26) 
oder  Teile  davon  aufzunehmen,  deren  Lange 
die  Lange  eines  zum  Einpflanzen  vorgesehe- 

40  nen  Schnittstucks  uberschreitet,  wobei  die  Zu- 
fuhrungsvorrichtung  (16)  und  die  Pflanzungs- 
rohre  (17)  sich  beide  im  wesentlichen  in  verti- 
kaler  Richtung  erstrecken  und  Seite  an  Seite 
angeordnet  sind,  und  wobei  ein  unterer  Teil 

45  (16a)  der  Zufuhrungsvorrichtung  in  einem 
Punkt  (25)  fur  eine  auf  die  Pflanzungsrohre 
(17)  oder  von  ihr  weg  gerichtete  Bewegung 
drehbar  gelagert  ist,  und  wobei  eine  Schneide- 
vorrichtung  (28)  in  Verbindung  mit  der  Zufuh- 

50  rungsvorrichtung  (16)  angeordnet  ist  und  der 
untere  Teil  (16a)  der  Zufuhrungsvorrichtung 
(16)  eine  Lange  aufweist,  die  im  wesentlichen 
mit  der  vorherbestimmten  Lange  der  einzu- 
pflanzenden  Schnittstucke  ubereinstimmt,  und 

55  wobei  die  schwingende  Bewegung  des  unteren 
Teils  (16a)  zu  einem  Abschneiden  eines  in  der 
Zufuhrungsvorrichtung  untergebrachten  voll- 
standigen  Triebes  (26)  oder  eines  Teiles  davon 
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durch  die  Abschneidevorrichtung  fuhrt  und  wo- 
bei  das  nach  dem  Abschneiden  in  dem  dreh- 
bar  gelagerten  unteren  Teil  (16a)  verbliebene 
Schnittstuck  (26a)  wahrend  der  Endphase  der 
schwingenden  Bewegung  des  unteren  Teils  in 
eine  Position  unterhalb  der  Antriebsvorrichtung 
(48)  in  der  Pflanzungsrohre  (17)  in  den  Weg 
der  Bewegung  der  Antriebsvorrichtung  ge- 
bracht  wird. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dal3  der  untere,  drehbare  gela- 
gerte  Teil  (16a)  der  Zufuhrungsvorrichtung  (16) 
angrenzend  an  sein  oberes  Ende  mit  einer 
Schneidevorrichtung  (28)  in  der  Form  von  ei- 
nem  oder  mehreren  Messern  versehen  ist,  die 
wahrend  der  ersten  Phase  des  Pflanzungspro- 
zesses  die  Verbindung  zwischen  dem  unteren 
drehbar  gelagerten  Teil  (16a)  und  dem  oberen 
Teil  der  Zufuhrungsvorrichtung  (16)  sperren 
und  somit  als  Blockierung  fur  den  verbleiben- 
den  Teil  des  vollstandigen  Triebes  wahrend 
der  Pflanzung  dienen. 

3.  Vorrichtung  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  dal3  die  niedrigere  Offnung 
der  Pflanzungsrohre  mit  einem  Boden  verse- 
hen  ist,  der  weggeschwenkt  werden  kann  und 
auf  dem  das  abgeschnittene  Schnittstuck  (26a) 
vor  der  nach  unten  angetriebenen  Bewegung 
der  Antriebsvorrichtung  (48)  aufliegt. 

4.  Vorrichtung  nach  einem  oder  mehreren  der 
Anspruche  1  bis  3,  dadurch  gekennzeichnet, 
dal3  der  Drehpunkt  (25)  des  unteren,  drehbar 
gelagerten  Teils  (16a)  der  Zufuhrungsvorrich- 
tung  (16)  in  den  Bereich  der  AusstoBoffnung 
der  Pflanzungsrohre  (17)  gelegt  ist,  wobei  die 
Pflanzungsrohre  in  ihrem  unteren  Teil  einen  im 
allgemeinen  halbkreisformigen  Querschnitt  auf- 
weist,  und  wobei  der  untere  drehbar  gelagerte 
Teil  (16a)  der  Zufuhrungsvorrichtung  (16)  in 
ahnlicher  Weise  einen  halbkreisformigen  Quer- 
schnitt  aufweist,  wobei  der  drehbare  untere 
Teil  (16a)  in  der  Endphase  der  in  Richtung  auf 
die  Pflanzungsrohre  gerichteten  schwingenden 
Bewegung  mit  seiner  eigenen  halbkreisformi- 
gen  Form  die  halbkreisformige  Form  der  Pflan- 
zungsrohre  zur  Bildung  einer  Verlangerung 
oder  Erweiterung  der  Pflanzungsrohre  (17)  er- 
ganzt. 

5.  Vorrichtung  nach  einem  oder  mehreren  der 
vorhergehenden  Anspruche,  dadurch  ge- 
kennzeichnet,  dal3  der  untere  Teil  (16a)  der 
Zufuhrungsvorrichtung  (16)  und  der  untere  Teil 
der  Pflanzungsrohre  (17)  von  einem  Schutzge- 
hause  umgeben  sind,  welches  als  ein  drehba- 

res,  den  Boden  beruhrendes  Rad  (22)  gebildet 
ist,  und  welches  zusammen  mit  der  Zufuh- 
rungsvorrichtung  (16)  und  der  Pflanzungsrohre 
(17)  in  einem  Rahmen  (13,  20)  montiert  ist,  der 

5  urn  einen  Drehpunkt  (21)  drehbar  gelagert  ist, 
welcher  derart  positioniert  ist,  dal3  das  den 
Boden  beruhrende  Rad,  die  Zufuhrungsvorrich- 
tung  und  die  Pflanzungsrohre,  den  Bodenver- 
haltnissen  folgend,  sich  im  wesentlichen  in  ei- 

io  ner  senkrechten  Ebene  befinden,  jedoch  ihre 
gegenseitige  Hohenposition  beibehalten. 

6.  Vorrichtung  nach  Anspruch  5,  dadurch  ge- 
kennzeichnet,  dal3  die  Zufuhrungsvorrichtung 

is  (16),  die  Pflanzungsrohre  (17)  und  die  An- 
triebsvorrichtung  (48)  einen  Pflanzungszusam- 
menbau  bilden,  welcher  urn  eine  horizontale 
Achse  (17')  in  dem  Rahmen  (13,  20)  drehbar 
ist,  so  dal3  er  wahrend  eines  konkreten  Pflan- 

20  zungsprozesses  seine  Position  relativ  zum  Bo- 
den  unabhangig  von  einer  vorwarts  gerichteten 
Bewegung  der  Pflanzungsapparatur  beibehal- 
ten  kann. 

25  7.  Vorrichtung  nach  einem  oder  mehreren  der 
vorhergehenden  Anspruche,  dadurch  ge- 
kennzeichnet,  dal3  eine  einzelne  Energiequel- 
le  (41),  z.B.  ein  Hydraulikzylinder  mit  der  An- 
triebsvorrichtung  (48)  und  mit  dem  unteren 

30  drehbar  gelagerten  Teil  (16a)  der  Zufuhrungs- 
vorrichtung  (16)  mechanisch  verbunden  ist. 

8.  Vorrichtung  nach  Anspruch  7,  dadurch  ge- 
kennzeichnet,  dal3  die  Antriebsvorrichtung 

35  (48)  aus  einem  festen,  zylindrischen  Korper 
besteht,  und  der  von  der  Pflanzungsrohre  (17) 
umgeben  ist  und  mit  der  Kolbenstange  des 
Hydraulikzylinders  (41)  durch  eine  Ubertra- 
gungsvorrichtung  (44,  46)  verbunden  ist. 

40 
9.  Vorrichtung  nach  einem  der  Anspruche  7  oder 

8,  dadurch  gekennzeichnet,  dal3  der  Hydrau- 
likzylinder  abhangig  von  der  Drehbewegung 
mindestens  eines  der  Unterstutzungsrader  (18) 

45  manovrierfahig  ist. 

Revendications 

1.  Appareil  pour  la  plantation  de  trongons  de 
50  pousse  de  plante  (26a)  un  par  un,  comprenant 

un  chassis  propulse  ou  tracte  (10,11,12)  sup- 
ports  par  des  roues  porteuses  tournantes  (18), 
un  dispositif  d'alimentation  (16)  pour  recevoir, 
un  par  un,  des  trongons  de  pousse  (26a)  qui 

55  ont  ete  prealablement  coupes  a  une  longueur 
appropriee  a  la  plantation  et  pour  amener  les 
trongons  en  contact  avec  un  element  d'enfon- 
cement  (48)  deplagable  verticalement  dans  un 

8 
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tube  de  plantation  (17),  caracterise  en  ce  que 
ledit  dispositif  d'alimentation  (16)  comprend  un 
espace  de  stockage  dont  les  dimensions  per- 
mettent  de  recevoir  egalement  des  tiges  ou 
pousses  entieres  (26)  ou  des  parties  de  ces 
pousses  dont  la  longueur  depasse  la  longueur 
d'un  trongon  a  planter  ;  en  ce  que  le  dispositif 
d'alimentation  (16)  et  le  tube  de  plantation  (17) 
s'etendent  tous  deux  sensiblement  verticale- 
ment  et  sont  places  cote  a  cote  ;  en  ce  qu'une 
partie  inferieure  (16a)  du  dispositif  d'alimenta- 
tion  est  supportee  de  fagon  pivotante  (25)  pour 
un  mouvement  de  rapprochement  et  d'eloigne- 
ment  par  rapport  au  tube  de  plantation  (17)  ; 
en  ce  que  des  moyens  de  coupe  (28)  sont 
prevus  en  association  avec  le  dispositif  d'ali- 
mentation  (16)  ;  et  en  ce  que  la  partie  inferieu- 
re  (16a)  du  dispositif  d'alimentation  (16)  a  une 
longueur  qui  correspond  sensiblement  a  la  lon- 
gueur  predetermined  du  trongon  de  pousse- 
(26a)  a  planter,  de  sorte  que  le  mouvement  de 
pivotement  de  la  partie  inferieure  (16a)  a  pour 
effet  de  trongonner,  a  I'aide  des  moyens  de 
coupe  (28),  une  pousse  entiere  (26)  ou  une 
partie  de  pousse  contenue  dans  le  dispositif 
d'alimentation  (16),  et  de  sorte  que  le  trongon 
(26a)  restant  dans  la  partie  inferieure  pivotante 
(16a)  apres  le  trongonnage  est  amene,  pen- 
dant  la  phase  finale  du  mouvement  de  pivote- 
ment  de  la  partie  inferieure,  a  une  position 
sous  I'element  d'enfoncement  (48),  dans  le 
tube  de  plantation  (17),  sur  le  trajet  de  I'ele- 
ment  d'enfoncement. 

2.  Appareil  suivant  la  revendication  1,  caracterise 
en  ce  que,  pres  de  son  extremite  superieure, 
la  partie  inferieure  pivotante  (16a)  du  dispositif 
d'alimentation  (16)  est  pourvue  de  moyens  de 
coupe  (28)  sous  la  forme  d'une  ou  plusieurs 
lames  qui  interrompent,  pendant  la  premiere 
phase  de  I'operation  de  plantation,  la  commu- 
nication  entre  la  partie  inferieure  pivotante 
(16a)  et  la  partie  superieure  du  dispositif  d'ali- 
mentation  (16),  servant  ainsi  de  butee  pour 
retenir  la  partie  restante  de  la  pousse  entiere 
(26)  pendant  la  plantation. 

3.  Appareil  suivant  la  revendication  1  ou  2,  carac- 
terise  en  ce  que  I'ouverture  inferieure  du  tube 
de  plantation  comporte  un  fond  qui  peut  etre 
ecarte  par  pivotement  et  vers  lequel  le  trongon 
coupe  (26a)  repose  avant  le  mouvement  de 
descente  de  I'element  d'enfoncement  (48). 

4.  Appareil  suivant  une  ou  plusieurs  des  revendi- 
cations  1  a  3,  caracterise  en  ce  que  le  pivot 
(25)  de  la  partie  inferieure  pivotante  (16a)  du 
dispositif  d'alimentation  (16)  est  situe  dans  la 

region  de  I'ouverture  de  sortie  du  tube  de 
plantation  (17),  en  ce  que  le  tube  de  plantation 
presente  dans  sa  partie  inferieure  une  section 
transversale  sensiblement  semi-circulaire  et  en 

5  ce  que  la  partie  inferieure  pivotante  (16a)  du 
dispositif  d'alimentation  (16)  presente  egale- 
ment  une  section  transversale  semi-circulaire, 
de  sorte  que  la  partie  inferieure  pivotante 
(16a),  a  la  fin  de  son  mouvement  de  pivote- 

io  ment  vers  le  tube  de  plantation  (17),  complete 
la  forme  semi-circulaire  du  tube  de  plantation 
par  sa  propre  forme  semi-circulaire  pour 
constituer  un  prolongement  ou  une  extension 
du  tube  de  plantation  (17). 

15 
5.  Appareil  suivant  une  ou  plusieurs  des  revendi- 

cations  precedentes,  caracterise  en  ce  que  la 
partie  inferieure  (16a)  du  dispositif  d'alimenta- 
tion  (16)  et  la  partie  inferieure  du  tube  de 

20  plantation  (17)  sont  entourees  par  un  element 
protecteur  sous  la  forme  d'une  roue  tournante 
de  contact  avec  le  sol  (22)  qui  est  montee, 
ainsi  que  le  dispositif  d'alimentation  (16)  et  le 
tube  de  plantation  (17),  dans  un  cadre  (13,20) 

25  qui  peut  pivoter  autour  d'un  pivot  (21)  place 
d'une  maniere  telle  que  la  roue  de  contact 
avec  le  sol,  le  dispositif  d'alimentation  et  le 
tube  de  plantation  pivotent  sensiblement  dans 
un  plan  vertical  pour  suivre  I'etat  du  sol  mais 

30  conservent  leur  position  mutuelle  en  hauteur. 

6.  Appareil  suivant  la  revendication  5,  caracterise 
en  ce  que  le  dispositif  d'alimentation  (16),  le 
tube  de  plantation  (17)  et  I'element  d'enfonce- 

35  ment  (48)  constituent  un  ensemble  de  planta- 
tion  qui  peut  pivoter  autour  d'un  axe  horizontal 
(17')  dans  le  cadre  (13,20)  de  sorte  que,  pen- 
dant  I'operation  effective  de  plantation,  cet  en- 
semble  peut  conserver  sa  position  par  rapport 

40  au  sol  independamment  du  mouvement 
d'avance  de  I'appareil  de  plantation. 

7.  Appareil  suivant  une  ou  plusieurs  des  revendi- 
cations  precedentes,  caracterise  en  ce  qu'une 

45  seule  source  d'energie  (41),  par  exemple  un 
verin  hydraulique,  est  mecaniquement  connec- 
ted  a  I'element  d'enfoncement  (48)  et  a  la 
partie  inferieure  pivotante  (16a)  du  dispositif 
d'alimentation  (16). 

50 
8.  Appareil  suivant  la  revendication  7,  caracterise 

en  ce  que  I'element  d'enfoncement  (48) 
consiste  en  un  corps  cylindrique  plein  entoure 
par  le  tube  de  plantation  (17)  et  relie  a  la  tige 

55  de  piston  du  verin  hydraulique  (41)  par  des 
moyens  de  transmission  (44,46). 

9 
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9.  Appareil  suivant  la  revendication  7  ou  8,  carac- 
terise  en  ce  que  le  verin  hydraulique  est  ma- 
noeuvrable  en  fonction  de  la  rotation  d'au 
moins  une  des  roues  porteuses  (18). 
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