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Description 

The  invention  relates  to  soil  cultivating  imple- 
ments  or  machines  of  the  kind  which  either 
include,  or  are  constituted  principally  by,  a  ground 
roller  exhibiting  a  plurality  of  substantially  planar 
projections  that  repeatedly  penetrate  into  the  soil 
when  the  roller  revolves  during  the  use  of  the 
implement  or  machine,  the  said  projections  being 
defined  by  profiled  plate  members  having 
opposed  inner  and  outer  (with  respect  to  the 
intended  axis  of  rotation  of  the  roller)  peripheries. 
The  expression  "implement(s)  or  'machine(s)"  is 
shortened  to  "implement(s)"  alone,  for  the  sake  of 
brevity,  throughout  the  remainder  of  this  docu- 
ment. 

The  above  implement  is  known  from  the  U.S. 
Patent  1.698.451. 

In  known  implements  of  the  above  kind,  which 
are  frequently  employed  in  preparing  seed  beds  in 
previously  worked  agricultural  soil  the  profiled 
plates  are  sandwiched  between  heavy  packer 
wheels,  so  that  the  roller  is  of  a  relatively  heavy 
and  complicated  construction.  This  exerts  a  heavy 
load  on  the  lifting  device  or  hitch  of  a  tractor  or 
other  vehicle  used  to  move  and  operate  the 
implement,  when  said  lifting  device  or  hitch  raises 
the  implement  clear  of  contact  with  the  ground, 
said  loading  being  greater  still  when  the  imple- 
ment  is  employed  in  temporary  combination  with 
a  seed  drill,  planting  machine  or  other  implement, 
machine  or  tool.  Accordingly,  one  object  of  the 
present  invention  is  to  provide  a  ground  roller  of 
the  kind  set  forth  above,  often  known  as  a  "packer" 
roller,  which  is  of  a  simple,  relatively  light  weight, 
but  reliable  and  effective,  construction. 

According  to  the  invention,  there  is  provided  a 
soil  cultivating  implement  of  the  kind  set  forth, 
characterised  in  that  said  peripheries  are  of  sub- 
stantially  matching  shapes  throughout  at  least 
major  portions  of  their  lengths.  This  constructional 
arrangement  enables  the  plate  members  to  be 
produced  by  punching  operations  in  a  simple  and 
relatively  inexpensive  manner  that  is 
exceptionally  economic  as  regards  a  low  wastage 
of  the  material  from  which  the  plate  members  are 
made. 

The  U.S.  Patent  1.931.960  discloses  a  soil  cul- 
tivating  implement  comprising  at  least  one  roller 
having  a  cylindrical  carrier  on  which  a  plurality  of 
profiled  plate  members  are  mounted.  Each  pro- 
filed  plate  member  is  Provided  with  a  circular 
central  opening  for  slipping  same  over  the 
cylindrical  carrier  and  has  cut-away  portions  on  its 
periphery.  The  profiled  plate  members  are  bolted 
to  the  cylindrical  carrier  in  order  to  increase  the 
total  weight  of  the  roller. 

Other  aspects  of  the  invention  will  become 
apparent  from  the  following  detailed  description 
and  from  the  claims  which  are  appended  to  that 
description. 

For  a  better  understanding  of  the  invention,  and 
to  show  how  the  same  may  be  carried  into  effect, 
reference  will  now  be  made,  by  way  of  example,  to 
the  accompanying  drawings,  in  which:  — 

Figure  1  is  a  plan  view  of  a  soil  cultivating 
implement  constructed  in  accordance  with  the 
invention  shown  connected  to  the  rear  of  an 
agricultural  tractor, 

5  Figure  2  is  a  side  view,  to  an  enlarged  scale,  as 
seen  in  the  direction  indicated  by  an  arrow  II  in 
Figure  1, 

Figure  3  is  a  section,  to  a  further  enlarged  scale, 
taken  on  the  line  Ill-Ill  in  Figure  1, 

io  Figure  4  is  a  rear  view  of  one  end  of  a  ground 
roller  of  the  implement  as  seen  in  the  direction 
indicated  by  an  arrow  IV  in  Figure  3,  and 

Figure  5  illustrates  the  way  in  which  a  number  of 
members  destined  to  form  parts  of  the  ground 

15  roller  of  the  implement  can  be  formed  by  punching 
operations  from  a  single  metallic  strip  or  plate. 

Referring  to  the  accompanying  drawings,  the 
soil  cultivating  implement  that  is  illustrated 
therein  is  in  the  form  of  a  rotary  harrow  that  is 

20  intended  primarily,  but  not  exclusively,  for  produc- 
ing  seed  beds  in  previously  worked  agricultural 
soil.  The  implement  has  an  elongate,  hollow,  box- 
section  frame  portion  1  that  extends  substantially 
horizontally  transverse  and  usually,  as  illustrated, 

25  substantially  horizontally  perpendicular,  to  the 
intended  direction  of  operative  travel  of  the  imple- 
ment  that  is  indicated  by  an  arrow  A  in  Figure  1  of 
the  drawings.  A  plurality,  of  which  there  are  twelve 
in  the  example  that  is  being  described,  of  upwardly 

30  extending  and  usually  vertical  or  substantially 
vertical  shafts  2  are  rotatably  mounted  in  the 
hollow  frame  portion  1,  with  the  aid  of  upper  and 
lower  bearings,  to  lie  in  a  single  row  that  is  parallel 
to  the  transverse  length  of  the  frame  portion  1  , 

35  each  shaft  2  being  parallel  to  all  of  the  others  and 
the  longitudinal  axes  of  the  shafts  2  being 
regularly  spaced  apart  from  one  another  in  the  row 
by  distances  which  very  advantageously,  but  not 
essentially,  have  magnitudes  of  substantially  25 

40  centimetres. 
Each  shaft  2  has  a  splined  or  otherwise  keyed 

portion  which  projects  downwardly  from  beneath 
the  bottom  of  the  hollow  frame  portion  1  and  upon 
which  shaft  portion  the  central  hub  of  a  corre- 

45  sponding  soil  working  member  3  is  firmly  but 
releaseably  secured  with  the  aid  of  a  short  screw- 
thread,  a  co-operating  nut  and  a  split  pin  or  other 
known  means  designed  to  prevent  the  nut  from 
working  loose.  The  hub  is  located  centrally  of  a 

50  rigid  carrier  4  of  each  soil  working  member  3,  said 
carrier  4  comprising  arms  which  radiate  in  oppo- 
site  substantially  horizontal  directions  from  said 
central  hub  and  which  include  sleeve-like  holders 
at  substantially  their  outer  ends.  Each  sleeve-like 

55  holder  firmly  but  releaseably  receives  an  upper 
fastening  portion  of  a  corresponding  soil  working 
tool  in  the  form  of  a  rigid  metallic  tine  5  that  also 
includes  a  downwardly  tapering  soil  working 
portion  which  preferably  trails  rearwardly  by  a  few 

60  degrees  from  top  to  bottom  with  respect  to  the 
intended  direction  of  operative  rotation  of  the  soil 
working  member  3  of  which  it  forms  a  part. 

The  opposite  ends  of  the  hollow  frame  portion  1 
are  closed  by  corresponding  side  plates  6  that 

65  extend  substantially  vertically  parallel  to  one 

2 
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nother  and  to  the  direction  A,  each  side  piate  o 
eing  larger  in  area  than  is  the  end  of  the  frame 
ortion  1  which  it  closes  and  being  provided  at 
jbstantially  its  upper  leading  corner,  with 
aspect  to  the  direction  A,  with  a  corresponding 
trong  horizontal  pivot  7  which  defines  an  axis 
lat  is  parallel  to  the  length  of  the  hollow  frame 
ortion  1  and  to  the  row  of  soil  working  members 
,  the  two  strong  horizontal  pivots  7  being  in 
lignment  with  one  another.  An  arm  8  has  its 
jading  end,  with  respect  to  the  direction  A, 
jrnably  connected  to  the  neighbouring  frame 
ortion  side  plate  6  by  the  respective  strong  pivot 
and  said  arm  8  extends  generally  rearwardly, 

/ith  respect  to  the  direction  A,  from  the  strong 
ivot  7  alongside  the  outer  surface  of  the  imme- 
liately  neighbouring  plate  6  to  a  location  spaced 
/ell  rearwardly  behind  the  rearmost  edge  of  that 
ilate  6. 

Each  arm  8  is  turnable  upwardly  and  down- 
wardly  about  the  substantially  horizontal  axis 
lefined  by  the  aligned  strong  pivot  pins  7  by 
neans  of  an  adjusting  mechanism  comprising  a 
icrew-threaded  spindle  9  having  a  manually 
iperable  crank  handle  at  its  uppermost  end.  The 
idjusting  mechanism  which  comprises  the 
ipindles  9  is  not  shown  in  detail  in  the  drawings 
iince  it  may  be  of  a  construction  that  is  well 
xiown  per  se  and  does  not  form  the  subject  of  the 
Kesent  invention. 

A  ground  roller  that  is  generally  indicated  by 
he  reference  10,  arid  that  is  in  the  form  of  a  so- 
:alled  "packer"  roller,  is  rotatably  mounted 
between  the  ends  of  the  two  arms  8  that  are 
emote  from  the  strong  pivots  7,  the  bodily  level 
Df  the  ground  roller  10  relative  to  that  of  the  frame 
jortion  1  and  soil  working  members  3  being 
dictated  principally  by  the  angular  positions  of  the 
arms  8  about  the  pivots  7  which  are  set  by 
appropriate  adjustments  of  the  spindles  9  of  the 
adjusting  mechanism.  As  previously  mentioned, 
tie  ground  roller  10  is  in  the  form  of  a  so-called 
'packer"  roller,  such  a  roller  being  particularly 
suitable  for  use  in  the  preparation  of  seed  beds, 
fhe  ground  roller  10  comprises  a  hollow  cylindri- 
cal  carrier  11  of  circular  cross-section  whose 
longitudinal  axis/axis  of  rotation  a  extends  sub- 
stantially  horizontally  parallel  to  the  hollow  frame 
portion  1  and  to  the  row  of  soil  working  members 
3  and  thus  usually  substantially  horizontally  per- 
pendicular  to  the  direction  A. 

Aligned  stub-shafts  12  are  mounted  at  the 
opposite  axial  ends  of  the  cylindrical  carrier  11  to 
coincide  with  the  axis  a  and  are  received  in 
substantially  horizontally  aligned  rotary  bearings 
carried  by  the  arms  8  adjacent  the  rearmost  ends 
of  the  latter  with  respect  to  the  direction  A. 

The  cylindrical  carrier  11  of  the  roller  10  is 
provided  at  regular  intervals  along  its  axial  length 
with  tooth-like  projections  13  of  plate  formation, 
the  projections  13  being  arranged  in  rings  around 
the  outer  curved  surface  of  the  carrier  11  with  the 
regular  spacing  between  the  successive  "rings" 
advantageously  but  not  essentially  having  a  mag- 
nitude  of  substantially  8  centimetres.  Each  ring  of 

lOOin-MKe  projections  10  ulmiijjiiogo  mice  iuciiuuoi 
or  substantially  identical  profiled  plate  members 
14  that  are  successively  arranged  at  120°  intervals 
around  the  outer  surface  of  the  cylindrical  carrier 
11  and  thus  also  around  the  axis  a.  However, 
although  each  ring  of  three  plate  members  14  is 
identical  or  substantially  identical  to  all  of  the 
other  rings,  each  ring  is  so  positioned  on  the 
cylindrical  carrier  11  as  to  be  turned  angularly  by 

j  a  few  degrees  about  the  axis  a  with  respect  to  the 
or  each  of  its  immediate  neighbours,  this  angular 
off-set  being  of  uniform  magnitude  along  the 
length  of  the  roller  10  so  that  the  outer  ends  of  the 
tooth-like  projections  13  extend  in  helical  rows 

5  around  the  longitudinal  axis  a  of  the  roller  10. 
As  can  be  seen  best  in  Figures  2  and  3  of  the 

drawings',  each  plate  member  14  is  of  approxi- 
mately  winged  W-shape  and  defines  two  projec- 
tions  13  flanked  by  two  "half"  projections.  The 

o  plate  members  14  are  prefabricated,  by  punching 
operations,  from  a  preferably  elongate  metal  strip 
or  plate  as  shown  in  Figure  5,  that  strip  or  plate 
having  a  width  of  substantially  40  centimetres 
and  a  thickness  of  substantially  10  millimetres, 

s  the  external  diameter  of  the  cylindrical  carrier  1  1 
of  the  roller  10  having  a  magnitude  of  sub- 
stantially  30  centimetres.  It  will  be  seen  from 
Figures  3  and  5  of  the  drawings  that  the  outer 
periphery  of  each  plate  member  14  (the  lower 

to  edge  thereof  in  Figure  5)  exactly,  or  substantially 
exactly,  matches  the  shape  of  the  inner  periphery 
thereof  (the  upper  edge  in  Figure  5)  throughout 
major  portions  of  the  lengths  of  those  two  edges, 
a  departure  from  the  matching  edge  configure- 

rs  tion  being  found  only  in  outer  portions  of  the 
"wings"  of  the  approximate  W-shapes.  Since  the 
width  of  the  strip  or  plate  shown  in  Figure  5 
substantially  exactly  matches  the  width  of  each 
plate  member  14,  it  will  be  apparent  that  a  large 

to  number  of  the  profiled  plate  members  14  can  be 
punched  from  a  single  elongate  strip  or  plate  with 
wastage  of  the  material  of  that  strip  or  plate 
reduced  to  a  very  low  proportion  thereof. 

It  is  immediately  apparent  in  Figure  3  of  the 
ts  drawings  that,  at  the  opposite  ends  of  each  plate 

member  14,  those  ends  define  the  aforemen- 
tioned  projection  "halves"  and,  when  three  plate 
members  14  are  assembled  around  the  cylindrical 
carrier  11  to  form  a  ring  of  projections  13,  three 

so  pairs  of  projection  "halves"  adjoin  one  another  to 
produce  three  complete  projections  13  that  are 
substantially  exactly  equivalent  to  the  two  com- 
plete  projections  13  which  are  wholly  defined  by 
each  single  plate  member  14.  By  virtue  of  the 

55  described  way  of  forming  the  plate  members  14, 
the  outer  ends  of  the  projections  13  are  arcuately 
and  convexly  curved  in  such  a  way  that,  when  the 
roller  10  is  assembled,  their  centres  of  curvature 
substantially  coincide  with  the  axis  a.  Similarly 

60  and  consequentially,  the  inner  periphery  of  each 
plate  member  14  defines  gaps  and  the  inward 
projections  between  these  gaps  have  inner  ends 
that  are  arcuately  and  concavely  curved  to  have 
their  centres  of  curvature  substantially  coincident 

65  with  the  axis  a  when  the  roller  is  assembled.  The 
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gap  defined  inwardly  of  each  co-operating  pair  of 
"half  projections  is  smaller  in  size  than  is  each 
gap  corresponding  to  a  complete  projection  13. 

The  arcuately  curved  inner  ends  of  the  inwardly 
directed  projections  of  each  plate  member  14  are 
rigidly  and  permanently  secured,  preferably  by 
welding  lines  or  seams,  to  the  matchingly  curved 
outer  surface  of  the  roller  carrier  11.  These  rela- 
tively  short  and  relatively  spaced  local  welding 
lines  or  seams  can  quickly  and  easily  be  produced 
by  appropriately  assembled  and  controlled  auto- 
matic  or  semi-automatic  welding  equipment  and 
it  has  been  found  that  it  is  not  always  necessary  to 
extend  the  welding  lines  or  seams  throughout  the 
whole  of  the  length  of  contact  between  the  inner 
end  of  each  inward  projection  of  one  of  the  plate 
members  14  and  the  matchingly  curved  outer 
surface  of  the  carrier  11.  Each  tooth-like  projec- 
tion  13  is  of  truncated  triangular  configuration 
and,  in  the  example  that  is  being  described,  each 
ring  of  projections  13  comprises  nine  of  those 
projections. 

Elongate  lugs  15  project  more  or  less  hori- 
zontally  rearwards  from  substantially  the  rear 
ends  of  the  arms  8  and  the  rear  ends  of  said  lugs 
15  themselves  are  perpendicularly  interconnected 
by  a  support  16  of  substantially  square  cross- 
section  which  support  16  extends  substantially 
horizontally  parallel  to  the  longitudinal  axis/axis 
of  rotation  a  of  the  roller  10.  A  row  of  blade- 
shaped  scrapers  17  is  adjustably  secured  by  bolts 
to  the  support  16,  each  scraper  17  extending 
downwardly  and  forwardly,  with  respect  to  the 
direction  A,  from  an  inclined  upper  surface  of  the 
support  16  to  lie  between  two  immediately  neigh- 
bouring  rings  of  projections  13  with  its  foremost 
edge  located  very  close  to,  or  in  light  contact  with, 
the  outer  surface  of  the  cylindrical  carrier  11 
between  that  pair  of  projection  rings. 

The  scrapers  17  are  effective  in  dislodging 
significant  accumulations  of  mud,  clods  of  earth, 
jammed  stones  and  the  like  from  between  the 
rings  of  projections  13  and  thus  prevent  the  action 
of  the  roller  10  from  being  interfered  with  by  such 
adhering  materials. 

Each  shaft  2  is  provided,  inside  the  hollow 
frame  portion  1,  with  a  corresponding  straight-  or 
spur-toothed  pinion  18,  the  sizes  of  the  pinions  18 
being  such  that  the  teeth  of  each  of  them  are  in 
mesh  with  those  of  the  or  each  immediately 
neighbouring  pinion  18  in  the  single  row  of 
twelve,  in  this  embodiment,  such  pinions  18.  Due 
to  this  inter-meshing  relationship  of  the  pinions 
18,  each  shaft  2,  soil  working  member  3  and 
pinion  18  will  revolve  in  the  opposite  direction  to 
the  or  each  immediately  neighbouring  similar 
assembly  when  the  implement  is  in  use  as  indi- 
cated  by  small  arrows  at  the  top  and  right  of 
Figure  1  of  the  drawings.  One  of  the  centre  pair  of 
shafts  2  in  the  single  row  thereof  has  an  upward 
extension  through  the  flattop  of  the  hollow  frame 
portion  1  into  a  gear  box  19  that  is  firmly  but 
releaseably  bolted  in  position,  or  otherwise 
mounted,  on  that  flat  top.  The  gear  box  19 
includes  a  rotary  input  shaft  21  whose  splined  or 

otherwise  keyed  leading  end  projects  sub- 
stantially  horizontally  forwards  from  the  front  of 
that  gear  box  in  substantially  the  direction  A 
where  it  can  be  placed  in  driven  connection  with 

5  the  rear  power  take-off  shaft  of  an  agricultural 
tractor  or  other  operating  vehicle  by  way  of  an 
intermediate  telescopic  transmission  shaft  of 
which  part  can  be  seen  in  Figures  1  and  2  of  the 
drawings,  said  transmission  shaft  being  of  a 

10  construction  that  is  known  per  se,  having  univer- 
sal  joints  at  its  opposite  ends. 

Shafts  and  bevel  pinions  within  the  gear  box  19 
place  the  rotary  input  shaft  21  in  driving  connec- 
tion  with  the  upward  extension  of  said  one  of  the 

15  shafts  2  that  has  been  mentioned  above  and  the 
back  of  the  gear  box  19,  with  respect  to  the 
direction  A,  is  provided  with  a  change-speed  gear 
20  whose  construction  is  not  the  subject  of  the 
present  invention.  It  suffices  to  say  that  the 

20  change-speed  gear  20  has  a  readily  removable 
cover  beneath  which  the  splined  or  otherwise 
keyed  ends  of  two  shafts  are  accessible  to  co- 
operate  with  the  matchingly  internally  splined  or 
otherwise  keyed  hubs  of  two  straight-  or  spur- 

25  toothed  pinions  whose  sizes  are  such  that  their 
teeth  will  mesh  with  one  another  and  dictate  a 
corresponding  transmission  ratio  between  the 
two  shafts  concerned.  The  two  pinions  can  be 
interchanged  on  the  shaft  ends  or  can  be 

30  exchanged  for  at  least  one  other  pair  of  co- 
operating  pinions  of  different  relative  sizes  so  that 
any  chosen  one  of  a  number  of  different  trans- 
mission  ratios  is  available  enabling  the  soil  work- 
ing  members  3  to  be  rotated  at  faster  or  slower 

35  rates  without  having  to  alter  the  driving  speed  of 
rotation  which  is  applied  to  the  leading  end  of  the 
rotary  input  shaft  21. 

The  top  and  front  of  the  hollow  frame  portion  1, 
with  respect  to  the  direction  A,  is  provided  with  a 

40  coupling  member  or  trestle  22  which  is  con- 
structed  and  arranged  for  co-operation  with  the 
three-point  lifting  device  or  hitch  at  the  rear  of  an 
agricultural  tractor  or  other  operating  vehicle  to 
enable  that  tractor  or  other  vehicle  to  move  the 

45  implement  over  the  ground  and,  when  required, 
to  lift  it  free  of  contact  with  the  ground.  The 
coupling  member  or  trestle  22  is  not  the  subject  of 
the  present  invention  and  will  accordingly  not  be 
described  in  detail. 

so  In  the  use  of  the  soil  cultivating  implement  that 
has  been  described,  its  coupling  member  or 
trestle  22  is  employed  to  connect  it  to  the  three- 
point  lifting  device  or  hitch  at  the  rear  of  the 
agricultural  tractor  or  other  vehicle  which  is  both 

55  to  move  and  operate  the  implement  and  the 
aforementioned  telescopic  transmission  shaft 
having  universal  joints  at  its  opposite  ends  is 
arranged  to  transmit  drive  from  the  rear  power 
take-off  shaft  of  the  same  tractor  or  other  vehicle 

60  to  the  rotary  input  shaft  21  of  the  gear  box  19. 
Adjustments  which  may,  it  required,  be  made 
before  work  commences  include  employing  the 
adjusting  mechanism  that  comprises  the  screw- 
threaded  spindles  9  to  raise  or  lower  the  bodily 

65  level  of  the  ground  roller  10  relative  to  that  of  the 
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ame  portion  1  and  soil  working  members  6  tnus 
nanging  the  maximum  depth  of  penetration  of 
le  tines  5  into  the  soil  which  is  possible.  A 
ansmission  ratio  appropriate  to  the  required 
peed  of  rotation  of  the  soil  working  members  3 
lay  be  established  by  an  adjustment  of  the 
hange-speed  gear  20  and,  occasionally,  at  least 
ome  of  the  scrapers  17  may  require  to  be 
djusted  in  position  relative  to  the  cylindrical 
arrier  11  of  the  ground  roller  10.  As  the  imple- 
lent  moves  operatively  in  the  direction  A,  each 
oil  working  member  3  will  cultivate  an  individual 
trip  of  ground  that  extends  in  the  direction  A  but, 
ince  the  effective  distance  between  the  two  tines 

of  each  member  3  is-  the  same  as,  or  a  little 
reater  than,  the  distance  between  the  axes  of 
otation  of  immediately  neighbouring  shafts  2, 
he  twelve  individual  strips  of  worked  soil  will 
iverlap,  or  at  least  adjoin,  one  another  to  produce 
i  single  broad  strip  of  worked  soil  that  extends  in 
he  direction  A,  and  that,  in  the  case  of  the 
sxample  which  is  being  described,  will  have  a 
vidth  of  substantially,  but  not  necessarily  exactly, 
hree  metres.  Larger  or  smaller  working  widths 
;an  be  established  by  increasing  or  decreasing 
he  number  of  rotary  soil  working  members  3  in 
he  single  row  thereof.  The  packer  ground  roller 
10  engages  the  soil  displaced  and  crumbled  by 
he  members  3  immediately  behind  those  mem- 
jers  and  will  further  crumble,  distribute  and 
subsequently  gently  consolidate  that  soil,  the 
:ontinuously  curved  surface  of  the  cylindrical 
:arrier  11  which  extends  between  the  relatively 
spaced  rings  of  projections  13  principally  being 
affective  in  performing  the  consolidation.  The 
epeated  penetration  of  the  tooth-like  projections 
13  into  the  ground  ensures  that  the  roller  10  will 
■evolve  continuously  about  its  axis  a  at  a  speed 
which  is  directly  related  to  the  speed  of  travel  in 
:he  direction  A. 

The  scrapers  17  prevent  any  material  which 
would  interfere  with  the  effective  action  of  the 
roller  10  from  adhering  to  that  roller,  and  particu- 
larly  from  remaining  jammed  between  the  rings 
of  projections  13,  for  more  than  a  very  brief 
instant  of  time. 

The  shape  of  the  prefabricated  plate  members 
14  and  the  described  and  illustrated  way  in  which 
they  are  manufactured  ensures  that  only  a  very 
small  proportion  of  the  material  from  which  they 
are  formed  is  wasted  and  has  to  be  re-cycled.  The 
inner  ends  of  the  inwardly  directed  projections  of 
each  plate  member  14  are  shaped  to  match  the 
curvature  of  the  surface  of  the  roller  carrier  1  1  and 
also  match  the  shape  of  portions  of  the  outer 
periphery  of  the  same  member  14  thus  making 
possible  the  manufacturing  arrangement  which 
has  been  described  with  reference  to  Figure  5  of 
the  drawings  and  which  arrangement  results  in 
the  very  low  proportion  of  material  which  is 
wasted.  This  very  low  wastage  of  material 
secondarily  results  from  the  fact  that  the  "wings" 
at  the  opposite  ends  of  each  plate  member  14 
define  two  "half"  projections  which,  when  the 
plate  members  14  are  assembled  into  rings  as 

SnOWn  in  ngure  O  ui  uie  uiavvmyo,  ku-u(,oioio 
with  symmetrically  identical  neighbouring  "half" 
projections  effectively  to  form  complete  projec- 
tions  13  that  are  similar  to  those  wholly  defined 
by  each  plate  member  14. 

The  fact  that  each  projection  13  is  effectively 
formed,  internally  thereof  and  alongside  the 
curved  surface  of  the  carrier  11,  with  a  gap  of 
approximately  triangular  configuration  (see  Fig- 

j  ure  3)  reduces  the  overall  surface  area  of  each 
projection  13  with  a  consequent  reduction  in  the 
likelihood  of  mud  and  clods  of  soil  adhering  to  the 
projections.  Any  significant  adhering  mud  or 
clods  of  soil  that  resist  the  action  of  the  scrapers 

5  17  can  usually  be  quite  easily  removed  by,  for 
example,  passing  a  dislodging  tool  through  at 
least  one  appropriate  gap.  The  many  angularly 
staggered  and  uniformly  spaced  apart  rings  of 
projections  13  ensure  that  the  roller  10  will  be 

o  continuously  rotated,  without  slippage,  even 
when  cultivating  soil  under  somewhat  adverse 
working  conditions. 

The  described  method  of  forming  the  packer 
ground  roller  10  enables  that  roller  to  be  made 

s  relatively  quickly,  easily  and  inexpensively  with 
only  a  very  small  proportion  of  the  material 
required  for  the  plate  members  14  being  wasted. 
The  packer  ground  roller  10  is  significantly  lighter 
in  weight  than  is  a  conventionally  produced 

io  packer  ground  roller  of  substantially  the  same 
size  and  this  is  very  important  when  the  imple- 
ment  is  employed  in  combination  with  an  imme- 
diately  following  seed  drill  or  planting  machine 
since  the  raising  of  such  a  combination  clear  of 

is  the  ground  by  the  three-point  lifting  device  or 
hitch  of  a  tractor  or  other  vehicle  very  heavily 
loads  that  lifting  device  or  hitch  and  any  signifi- 
cant  reduction  in  the  weight  of  the  cultivating 
implement  will  produce  a  corresponding  reduc- 

to  tion  in  that  heavy  loading. 
It  is  noted  that,  although  the  described  and 

illustrated  packer  ground  roller  10  will  usually 
form  part  of  a  soil  cultivating  implement  such  as 
the  one  that  has  also  been  described  and  illus- 

ts  trated,  said  roller  10  alone  will  perform  a  soil 
cultivating  operation  and  can  therefore  be 
employed  as  a  soil  cultivating  implement  in 
accordance  with  the  invention  in  the  absence  of 
the  parts  which  are  shown  in  advance  of  it,  with 

50  respect  to  the  direction  A,  in  Figures  1  and  2  of  the 
drawings,  those  parts  merely  being  replaced  by 
simple  parts  constructed  and  arranged  for  con- 
nection  to  a  towing  tractor  or  other  vehicle. 

55  Claims 

1.  A  soil  cultivating  implement  comprising  a 
ground  roller  (10)  exhibiting  a  plurality  of  sub- 
stantially  planar  projections  (13)  that  repeatedly 

60  penetrate  into  the  soil  when  the  roller  (10) 
revolves  during  the  use  of  the  implement,  and 
said  projections  (13)  are  defined  by  profiled  plate 
members  (14)  having  opposite  inner  and 
outerwith  respect  to  the  intended  axis  of  rotation 

65  (a)  of  the  roller  (10)  peripheries,  characterised  in 
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that  said  peripheries  are  of  substantially  matching 
shapes  throughout  at  least  major  portions  of  their 
lengths. 

2.  An  implement  according  to  claim  1,  charac- 
terised  in  that  the  substantially  planar  projections 
(13)  form  parts  of  pre-fabricated  plate  members 
(14)  each  of  which  members  (14)  is  approximately 
of  winged  W-shape  (Figures  3  and  5). 

3.  An  implement  according  to  any  preceding 
claim,  characterised  in  that  the  substantially 
planar  projections  (13)  are  defined  by  plate  mem- 
bers  (14),  and  in  that  the  radially  inner  periphery, 
with  respect  to  the  intended  axis  of  rotation  (a)  of 
the  roller  (10),  of  each  member  (14)  is  secured  to 
the  external  surface  of  a  cylindrical  carrier  (11)  of 
the  roller  (10)  only  at  a  plurality  of  relatively  spaced 
apart  locations. 

4.  An  implement  according  to  any  preceding 
claim,  characterised  in  that  each  plate  member 
(14)  defines  at  least  two  of  said  substantially  planar 
projections  (13). 

5.  An  implement  according  to  any  preceding 
claim,  characterised  in  that  a  plurality  of  said  plate 
members  (14)  are  arranged  around  a  cylindrical 
carrier  (11)  of  the  roller  (10)  to  form  a  corre- 
sponding  ring  of  said  projections  (13). 

6.  An  implement  according  to  claim  5,  charac- 
terised  in  that,  in  each  ring,  the  adjoining  ends  of 
separate  plate  members  (14)  co-operate  to  define 
further  projections  (13). 

7.  An  implement  according  to  either  claim  5  or 
claim  6  when  read  as  directly  or  indirectly  appen- 
dant  to  claim  2,  characterised  in  that  each  ring 
comprises  three  of  said  approximately  winged  W- 
shaped  plate  members  (14). 

8.  An  implement  according  to  any  one  of  claims 
5  to  7,  characterised  in  that  the  general  plane  of 
each  ring  and  of  each  plate  member  (14)  affording 
that  ring  is  perpendicular  or  substantially  perpen- 
dicular  to  the  longitudinal  axis  (a)  of  the  cylindrical 
carrier  (11)  of  the  roller  (10)  (Figure  4). 

9.  An  implement  according  to  claim  3  or  to  any 
one  of  claims  4  to  8  when  read  as  appendant  to 
claim  3,  characterised  in  that  the  radially  inner 
periphery  of  each  plate  member  (14)  is  shaped  to 
correspond  with  the  external  shape  of  the  cylindri- 
cal  carrier  (11)  only  at  a  plurality  of  relatively 
spaced  apart  locations. 

10.  An  implement  according  to  any  preceding 
claim,  characterised  in  that  the  inner  periphery, 
with  respect  to  the  intended  axis  of  rotation  (a)  of 
the  roller  (10),  of  each  of  a  plurality  of  plate 
members  (14)  that  define  said  substantially  planar 
projections  (13)  is  comprised  wholly  or  principally 
by  the  inner  ends  of  a  plurality  of  inwardly  tapering 
projections  of  each  plate  member  (14). 

11.  An  implement  according  to  claim  10,  charac- 
terised  in  that  the  inner  ends  of  the  inwardly 
tapering  projections  of  each  plate  member  (14)  are 
of  arcuately  curved  concave  configuration,  the 
centre  of  curvature  substantially  coinciding  with 
the  intended  axis  of  rotation  (a)  of  the  roller  (10). 

12.  An  implement  according  to  claim  6,  charac- 
terised  in  that  a  substantially  planar  projection  (13) 
which  is  defined  by  the  neighbouring  ends  of  two 

plate  members  (14)  in  one  of  said  rings  includes  a 
gap  which  is  of  smaller  size  than  is  a  gap  corre- 
sponding  to  one  of  the  projections  (13)  that  is 
defined  wholly  by  the  respective  plate  member 

5  (14). 
13.  An  implement  as  claimed  in  any  preceding 

claim,  characterised  in  that  a  plurality  of  the  plate 
members  (14)  which  define  the  substantially 
planar  projections  (13)  are  formed  in  approxi- 

10  mately  winged  W-shape  from  a  single  strip  of  plate 
material  (Figure  5). 

14.  An  implement  according  to  any  preceding 
claim,  characterised  in  that  the  implement  also 
comprises  a  plurality  of  soil  working  members  (3) 

is  arranged  in  a  row  that  extends  substantially 
horizontally  perpendicular,  or  at  least  transverse, 
to  the  intended  direction  of  operative  travel  (A)  of 
the  implement  with  each  member  (3)  being 
arranged  to  be  power-rotatable  about  a  corre- 

20  sponding  substantially  vertical,  or  at  least 
upwardly  extending,  axis  (2)  and  being  arranged 
to  co-operate  with  the  or  each  immediately  neigh- 
bouring  member  (3)  in  said  row  in  working  the  soil, 
and  in  that  said  roller  (10)  is  located  to  the  rear  of 

25  said  members  (3),  with  respect  to  the  intended 
direction  of  operative  travel  (A),  so  as  to  be 
upwardly  and  downwardly  adjustable  (9)  in  bodily 
level  relative  to  that  of  the  members  (3). 

30  Patentanspruche 

1.  Bodenbearbeitungsgerat  mit  einer  Boden- 
walze  (10),  die  eine  Mehrzahl  im  wesentlichen 
ebener  Ansatze  (13)  aufweist,  die  bei  Drehung  der 

35  Walze  (10)  wahrend  des  Einsatzes  des  Gerates 
wiederholt  in  den  Boden  eindringen  und  die  durch 
profilierte  Plattenteile  (14)  gebildet  sind,  die  in 
bezug  auf  die  Drehachse  (a)  der  Walze  (10)  gegen- 
sinnige,  innere  und  auBere  Peripherien  aufweisen, 

40  dadurch  gekennzeichnet,  daB  die  Peripherien 
wenigstens  uber  groBere  Bereiche  ihrer  Lange  im 
wesentlichen  aneinander  angepafite  Konfiguratio- 
nen  aufweisen. 

2.  Gerat'nach  Anspruch  1,  dadurch  gekennzeich- 
45  net,  daB  die  im  wesentlichen  ebenen  Ansatze  (13) 

Bestandteile  vorgefertigter  Plattenteile  (14)  sind, 
wobei  jedes  Plattenteil  (14)  etwa  flugelartig  "W"- 
formig  gestaltet  ist  (Fig.  3  und  5). 

3.  Gerat  nach  Anspruch  1  oder  2,  dadurch 
so  gekennzeichnet,  daB  die  im  wesentlichen  ebenen 

Ansatze  (13)  durch  Plattenteile  (14)  gebildet  sind, 
und  dalS  die  in  bezug  auf  die  Drehachse  (a)  der 
Walze  (10)  radial  innere  Peripherie  jedes  Teiles  (14) 
an  der  AuBenflache  eines  zylindrischen  Tragers 

55  (11)  der  Walze  (10)  in  Abstanden  nur  an  mehreren 
Stellen  befestigt  ist. 

4.  Gerat  nach  einem  der  Anspruche  1  bis  3, 
dadurch  gekennzeichnet,  daB  jedes  Plattenteil  (14) 
wenigstens  zwei  der  im  wesentlichen  ebenen 

60  Ansatze  (13)  bildet. 
5.  Gerat  nach  einem  der  Anspruche  1  bis  4, 

dadurch  gekennzeichnet,  daB  mehrere  Plattenteile 
(14)  um  einen  zylindrischen  Trager  (11)  der  Walze 
(10)  herum  zur  Bildung  eines  entsprechenden 

65  Ringes  von  Ansatzen  (13)  angeordnet  sind. 
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6.  Gerat  nach  Anspruch  5,  dadurch  gekenn- 
eichnet,  daB  bei  jedem  Ring  die  aneinandergren- 
enden  Enden  separater  Plattenteile  (14)  gemein- 
:am  weitere  Ansatze  (13)  bilden. 

7.  Gerat  nach  Anspruch  5  Oder  6,  sofern  direkt 
>der  indirekt  von  Anspruch  2  abhangig,  dadurch 
lekennzeichnet,  daB  jeder  Ring  drei  der  etwa 
lugelartig  "W"-f6rmigen  Plattenteile  (14)  auf- 
veist. 

8.  Gerat  nach  einem  der  Anspruche  5  bis  7, 
iadurch  gekennzeichnet,  daB  die  allgemeine 
•bene  jedes  Ringes  und  jedes  diesen  Ring  bilden- 
ien  Plattenteiles  (14)  senkrecht  oder  im  wesent- 
ichen  senkrecht  zu  der  Langsachse  (a)  des  zylin- 
irischen  Tragers  (11)  der  Walze  (10)  liegt  (Fig.  4). 

9.  Gerat  nach  Anspruch  3  oder  einem  der 
\nspruche  4  bis  8,  sofern  von  Anspruch  3  abhan- 
jig,  dadurch  gekennzeichnet,  daB  die  radial 
nnere  Peripherie  jedes  Plattenteils  (14)  einen 
Jerartigen  Verlauf  hat,  daB  sie  der  AuBenform 
ies  zylindrischen  Tragers  (11)  nur  an  mehreren 
nit  Abstand  voneinander  liegenden  Stellen  ent- 
spricht. 

10.  Gerat  nach  einem  der  Anspruche  1  bis  9, 
iadurch  gekennzeichnet,  daB  die  in  bezug  auf  die 
Drehachse  (a)  der  Walze  (10)  innere  Peripherie 
edesTeiles  einer  Mehrzahl  von  Plattenteilen  (14), 
/velche  die  im  wesentlichen  ebenen  Ansatze  (13) 
ailden,  vollstandig  oder  zum  groBten  Teil  durch 
die  inneren  Enden  mehrerer  nach  innen  verjung- 
ter  Vorsprunge  jedes  Plattenteiles  (14)  gebildet 
St. 

11.  Gerat  nach  Anspruch  10,  dadurch  gekenn- 
zeichnet,  daB  die  inneren  Enden  der  nach  innen 
�erjiingten  Vorsprunge  jedes  Plattenteiles  (14) 
Bine  bogenformig  gekrummte,  konkave  (Configu- 
ration  aufweisen,  wobei  der  Krummungsmittel- 
punkt  im  wesentlichen  auf  der  Drehachse  (a)  der 
Walze  (10)  liegt. 

12.  Gerat  nach  Anspruch  6,  dadurch  gekenn- 
zeichnet,  daB  ein  im  wesentlichen  ebener  Ansatz 
(13),  der  durch  die  einander  benachbarten  Enden 
zweier  Plattenteile  (14)  in  einem  der  Ringe  gebil- 
det  ist,  eine  Offnung  enthalt,  die  kleiner  ist  als  die 
in  einem  der  vollstandig  von  dem  jeweiligen 
Plattenteil  (14)  gebildeten  Ansatze  (13)  enthaltene 
Offnung. 

13.  Gerat  nach  einem  der  Anspruche  1  bis  12, 
dadurch  gekennzeichnet,  daB  mehrere  Platten- 
teile  (14),  die  die  im  wesentlichen  ebenen  Ansatze 
(13)  bilden,  jeweils  aus  einem  etwa  f  lugelartig 
"W"-f6rmigen  Streifen  Plattenmaterials  gebildet 
sind  (Fig.  5). 

14.  Gerat  nach  einem  der  Anspruche  1  bis  13, 
dadurch  gekennzeichnet,  daB  das  Gerat  auBer- 
dem  eine  Mehrzahl  von  Bodenbearbeitungswerk- 
zeugen  (3)  aufweist,  die  in  einer  Reihe  angeordnet 
sind,  die  sich  im  wesentlichen  horizontal  im  rech- 
ten  Winkel  oder  wenigstens  quer  zu  der  Arbeits- 
richtung  (A)  des  Gerates  erstreckt,  wobei  jedes 
Werkzeug  (3)  derart  angeordnet  ist,  daB  es  urn 
eine  im  wesentlichen  vertikale  oder  sich  wenig- 
stens  nach  oben  erstreckende  Achse  (2)  angetrie- 
ben  ist  und  bei  der  Bearbeitung  des  Bodens  mit 
dem  oder  jedem  unmittelbar  benachbarten  Werk- 

zeug  (3)  in  einer  Heine  zusammenaroeiiei,  una 
daB  die  Walze  (10)  in  bezug  auf  die  Arbeitsrich- 
tung  (A)  hinter  den  Werkzeugen  (3)  derart  ange- 
ordnet  ist,  daB  sie  in  bezug  auf  die  Werkzeuge  (3) 

5  in  Hohenrichtung  verstellbar  (9)  ist. 

Revendications 

1.  Machine  pour  la  culture  du  sol  comprenant 
o  un  rouleau  (10)  reposant  au  sol,  presentant  une 

pluralite  de  saillants  (13)  sensiblement  plans  qui 
penetrant  de  fagon  repetitive  dans  le  sol  quand  le 
rouleau  (10)  tourne  sur  lui-meme  au  cours  de 
I'utilisation  de  la  machine,  lesdits  saillants  (13) 

'5  etant  definis  par  des  elements  profiles  (14)  en  tole 
ayant  des  peripheries  interne  et  externe  oppo- 
sees,  par  rapport  a  I'axe  de  rotation  (a)  prevu  pour 
le  rouleau,  caracterisee  en  ce  que  lesdites  peri- 
pheries  ont  des  formes  sensiblement  assorties 

>o  I'une  a  I'autre  sur  la  totalite  de  leurs  longueurs,  ou 
tout  au  moins  sur  des  majeures  parties  de  leurs 
longueurs. 

2.  Machine  selon  la  revendication  1,  caracte- 
risee  en  ce  que  les  saillants  (13)  sensiblement 

?5  plans  constituent  des  parties  d'elements  (14)  pre- 
fabriques  en  tole,  chacun  de  ces  elements  (14) 
ayant  approximativement  la  forme  d'un  W  pro- 
longe  par  des  ailes  (Figures  3  et  5). 

3.  Machine  selon  I'une  quelconque  des  revendi- 
jo  cations  precedentes,  caracterisee  en  ce  que  les 

saillants  (13)  sensiblement  plans  sont  definis  par 
des  elements  en  tole  (14)  et  en  ce  que  la  peri- 
pheric  radialement  interne,  par  rapport  a  I'axe  de 
rotation  (a)  prevu  pour  le  rouleau  (10),  de  chaque 

35  element  (14)  est  fixee  a  la  surface  externe  d'un 
element  cylindrique  (11)  porteur  du  rouleau  (10), 
seulement  en  une  pluralite  d'emplacements  rela- 
tivement  espaces  les  uns  des  autres. 

4.  Machine  selon  I'une  quelconque  des  revendi- 
40  cations  precedentes,  caracterisee  en  ce  que  cha- 

que  elements  en  tole  (14)  determine  au  moins 
deux  desdits  saillants  (13)  sensiblement  plans. 

5.  Machine  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  caracterisee  en  ce  qu'une 

45  pluralite  desdits  elements  en  tole  (14)  sont  dis- 
poses  autour  d'un  element  cylindrique  (11)  por- 
teur  du  rouleau  (10)  pour  former  une  couronne 
correspondante  desdits  saillants  (13). 

6.  Machine  selon  la  revendication  5,  caracte- 
50  risee  en  ce  que,  dans  chaque  couronne,  les 

extremites  adjacentes  des  elements  en  tole  (14) 
separes  cooperent  pour  determiner  des  saillants 
(13)  suppl£mentaires. 

7.  Machine  selon  la  revendication  5  ou  la 
55  revendication  6,  etant  lue  comme  directement  ou 

indirectement  dependante  de  la  revendication  2, 
caracterisee  en  ce  que  chaque  couronne  com- 
porte  trois  desdits  elements  en  tole  (14)  ayant 
approximativement  une  forme  en  W  prolonge  par 

eo  des  ailes. 
8.  Machine  selon  I'une  quelconque  des  revendi- 

cations  5  a  7,  caracterisee  en  ce  que  le  plan 
general  de  chaque  couronne  et  de  chaque  ele- 
ment  en  tole  (14)  constituant  cette  couronne  est 

65  perpendicuiaire  ou  sensiblement  perpendiculaire 
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a  I'axe  longitudinal  (a)  de  I'element  cylindrique 
(11)  porteur  du  rouleau  (10)  (Figure  4). 

9.  Machine  selon  la  revendication  3  ou  selon 
I'une  quelconque  des  revendications  4  a  8  etant 
lues  comme  dependantes  de  la  revendication  3, 
caracterisee  en  ce  que  la  peripheric  radialement 
interne  de  chaque  element  en  tole  (14)  est  confor- 
mee  de  maniere  a  correspondre  a  la  forme  exte- 
rieure  de  Tenement  porteur  cylindrique  (11),  seule- 
ment  en  une  pluralite  d'emplacements  relative- 
ment  espaces  les  uns  des  autres. 

10.  Machine  selon  I'une  quelconque  des  reven- 
dications  precedentes,  caracterisee  en  ce  que  la 
peripheric  interne,  par  rapport  a  I'axe  de  rotation 
(a)  prevu  pour  le  rouleau  (10),  de  chacun  d'une 
pluralite  d'elements  en  tole  (14)  definissant  les- 
dits  saillants  (13)  sensiblement  plans  est  consti- 
tute  entierement  ou  principalement  par  les  extre- 
mites  interieures  d'une  pluralite  de  saillants  de 
chaque  element  en  tole  (14),  ces  saillants  s'amin- 
cissant  vers  I'interieur. 

11.  Machine  selon  la  revendication  10,  caracte- 
risee  en  ce  que  les  extremites  interieures  des 
saillants,  s'amincissant  vers  I'interieur,  de  chaque 
element  en  t&le  (14)  ont  une  configuration  incur- 
vee  concave  en  arc  de  cercle,  le  centre  de  cour- 
bure  coTncidant  sensiblement  avec  I'axe  de 
rotation  (a)  prevu  pour  le  rouleau  (10). 

12.  Machine  selon  la  revendication  6,  caracte- 
risee  en  ce  qu'un  saillant  (13)  sensiblement  plan, 
qui  est  defini  par  les  extremites  voisines  de  deux 

elements  en  tole  (14)  dans  une  desdites  cou- 
ronnes  inclut  une  breche  qui  est  plus  petite 
qu'une  breche  correspondant  a  un  des  saillants 
(13)  definis  totalement  par  I'element  en  tole  (14) 

5  respectif. 
13.  Machine  telle  que  revendiquee  dans  n'im- 

porte  laquelle  des  revendications  precedentes, 
caracterisee  en  ce  qu'une  pluralite  des  elements 
en  tole  (14)  qui  definissent  les  saillants  (13) 

w  sensiblement  plans  sont  realises  dans  leur  forme 
approximativement  en  W  avec  des  ailes  a  partir 
d'une  seule  feuille  de  tole  (Figure  5). 

14.  Machine  selon  I'une  quelconque  des  reven- 
dications  precedentes,  caracterisee  en  ce  qu'elle 

is  comporte  aussi  une  pluralite  d'organes  de  travail 
du  sol  (3)  disposes  en  une  rangee  qui  s'etend 
sensiblement  horizontalement  perpendiculaire- 
ment  ou  tout  au  moins  transversalement  au  sens 
de  marche  (A)  prevu  pour  le  travail  de  la  machine, 

20  chaque  organe  (3)  etant  dispose  de  maniere  a 
pouvoir  etre  entraine  en  rotation  par  un  moteur 
autour  d'un  axe  (2)  correspondant,  sensiblement 
vertical  ou  tout  au  moins  s'etendant  vers  le  haut, 
et  etant  arrange  pour  cooperer  avec  le  ou  les 

25  organes  (3)  immediatement  voisins  dans  ladite 
rangee  pour  travailler  le  sol,  et  en  ce  que  ledit 
rouleau  (10)  est  situe  a  I'arriere  desdits  organes 
(3),  par  rapport  au  sens  de  marche  (A)  prevu  pour 
le  travail  de  la  machine,  de  maniere  a  etre  regla- 

30  ble  vers  le  haut  et  vers  le  bas  (9)  dans  son  niveau 
physique  par  rapport  a  celui  des  organes  (3). 
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