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(57)  A  land  mine  exploding  apparatus  and  method 
capable  of  systematically  expediting  operations  inclu- 
sive  of  preparatory  operations  such  as  removal  of  vege- 
tation  and  collapsed  soil  and  sand,  capable  of  safely 
and  reliably  exploding  antipersonnel  mines  in  distinction 
from  exploding  antitank  mines  and  unexploded  shells, 
and  capable  of  efficiently  carrying  out  an  operation  for 
turning  the  cleared  land  into  agricultural  land.  A  heavy- 
duty  vehicle  (1)  used  with  a  shovel  loader,  like  backhole, 

is  used.  Instead  of  a  bucket  of  a  shovel  loader,  a  rotary 
cutter  (9)  having  cutter  bits  (1  1)  studded  on  the  periph- 
eral  surface  of  a  rotary  drum  (1  0)  is  attached  to  an  end 
of  a  pivotable  and  bendable  arm  (2)  of  the  heavy-duty 
vehicle  (1),  and  the  rotary  cutter  (9)  is  capable  of  exca- 
vating  the  land  up  to  a  depth  of  not  smaller  than  about 
30  cm. 
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Description 

Technical  Field 

[0001  ]  This  invention  relates  to  a  mine  disposal  appa-  s 
ratus  and  method  which  are  capable  of  effectively  dis- 
posing  personnel  mines,  and  also  reforming  lands  to 
ensure  farmlands  after  the  mine  disposal. 

Background  Art  to 

[0002]  All  the  personnel  mines  are  conventionally  dis- 
posed  by  manual  works.  In  detail,  the  manual  work  is 
generally  carried  out  by  detecting  the  mines  one  by  one 
by  the  use  of  a  mine  detector,  similar  to  a  metal  detec-  is 
tor,  fixed  to  a  long  bar  body,  confirming  the  condition  of 
the  mine  while  sprinkling  water,  if  detecting  the  mine,  to 
soften  the  earth  therearound,  removing  the  earth  by 
using  a  brush  to  expose  the  mine,  and  then  exploding 
the  mine  by  explosives.  20 
[0003]  It  this  way,  the  mines  are  conventionally  dis- 
posed  one  by  one  depending  on  the  experience  and  the 
six  sense  of  the  specialists.  There  are  many  cases  that 
personnel  mines,  which  are  of  a  compact  plastic  type, 
are  carried  away  during  the  rainy  season  and  then  25 
embedded  under  the  neglected  paddy  fields  as  floating 
mines,  thereby  making  it  difficult  to  detect  them. 
[0004]  Therefore,  there  is  proposed  a  caterpillar  vehi- 
cle,  especially,  a  caterpillar  vehicle  disclosed  in  Japa- 
nese  Provisional  Patent  Publication  (Kokai)  No.  7-  30 
71898,  in  which  using  a  bulldozer  in  order  to  sweep 
mines  enables  the  mines  to  be  effectively  swept  without 
exposing  the  bulldozer  to  danger  occurring  in  sweeping 
the  mines. 
[0005]  The  caterpillar  vehicle  is  provided  with  a  front  35 
construction  body  operatively  coupled  to  the  caterpillar 
vehicle  so  as  to  move  up  and  down  through  a  hydraulic 
or  pneumatic  cylinder  piston  unit,  and  also,  if  circum- 
stances  require,  through  an  underframe  rotatably  fixed 
to  the  caterpillar  vehicle.  The  front  construction  body  to 
has  a  box  at  least  partially  opening  at  a  front  side  and  a 
back  side  thereof  with  respect  to  the  travelling  direction, 
and  the  box  has  therein  a  milling  drum,  of  especially 
hydraulically  rotated  type,  which  is  disposed  also  on  a 
lateral  side  thereof  essentially  with  respect  to  the  travel-  45 
ling  direction. 
[0006]  There  is  disclosed  that  the  above  caterpillar 
vehicle  rotates,  as  a  mine  vehicle,  the  milling  drum  in 
the  opposite  direction  to  the  travelling  direction  of  the 
vehicle  to  feed  the  mine  in  front  of  the  milling  drum,  to  so 
thereby  explode  the  mine  there  under  pressure. 
[0007]  There  is  proposed  another  mine  disposer  in 
Japanese  Provisional  Patent  Publication  (Kokai)  No.  8- 
320199,  in  which  a  device  comprising  a  horizontal  rota- 
tional  shaft  and  a  number  of  flail  type  hammer  bodies  of  55 
super  alloy  arranged  on  the  rotational  shaft  is  disposed 
on  a  distal  end  of  a  derrickable  and  foldable  arm  of  a 
heavy  vehicle  used  for  shovel  machines. 

[0008]  According  to  the  mine  disposer  proposed  in 
Japanese  Provisional  Patent  Publication  (Kokai)  No.  8- 
320199,  a  number  of  the  flail  type  hammer  bodies  of 
super  alloy  are  arranged  on  the  rotating  shaft  at  the  dis- 
tal  end  of  the  derrickable  and  foldable  arm  of  the  heavy 
vehicle  used  for  shovel  machines;  therefore,  getting  the 
hammers  close  to  the  ground  and  then  rotating  the  rota- 
tional  shaft  causes  the  hammers  to  strike  the  ground, 
thereby  causing  the  hammers  to  crush,  even  if  the  mine 
is  embedded  in  the  ground,  the  mine  through  its  outer 
casing  such  as  a  case  to  break  it  into  fragments  without 
large  explosion 
[0009]  However,  the  caterpillar  vehicle  disclosed  in 
Japanese  Provisional  Patent  Publication  (Kokai)  No.  7- 
71898  has  some  problems.  That  is,  the  caterpiller  vehi- 
cle  is  comprised  of  a  bulldozer  which  is  so  constructed 
to  sweep  the  mines;  therefore,  it  is  firstly  limited  in 
movement  to  the  bulldozer  to  disable  the  position  of  the 
milling  drum  for  exploding  the  mines  to  be  changed 
without  advancing  and  turning  the  vehicle  itself,  which 
deteriorates  the  small  sharp  turn  and  the  speediness. 
[0010]  Also,  the  milling  drum  for  exploding  the  mines 
get  close  to  the  vehicle  main  body,  causing  the  driver's 
seat  to  get  close  to  the  explosion  location,  which  causes 
the  driver  to  be  exposed  to  danger,  and  also  may  cause 
the  caterpillars  of  the  vehicle  to  be  damaged  in  the  case 
of  a  tank  mine  having  a  large  explosion  force. 
[0011]  Therefore,  the  caterpillar  vehicle  disclosed  in 
Japanese  Provisional  Patent  Publication  (Kokai)  No.  7- 
71898  rotates  the  milling  drum  in  the  opposite  direction 
to  the  travelling  direction  of  the  vehicle  to  feed  the  mine 
in  front  of  the  milling  drum  to  thereby  explode  the  mine 
there  under  the  pressure,  thereby  preventing  the  mines 
from  getting  close  to  the  vehicle.  This,  however,  causes 
the  cut  sediment  to  reversely  cover  the  mine  to  embed 
the  mine  deeply,  which  may  makes  impossible  it  to 
surely  explode  the  mine.  In  particular,  the  personnel 
mines  are  designed  to  be  laid  relatively  shallowly  in  the 
ground  to  explode  by  a  small  shock,  as  is  distinct  from 
tank  mines.  Therefore,  it  is  not  preferable  to  explode  the 
personnel  mines  while  applying  the  pressure  to  the  mill- 
ing  drum  like  the  caterpillar  vehicle  disclosed  in  Japa- 
nese  Provisional  Patent  Publication  (Kokai)  No.  7- 
71898. 
[0012]  Also,  there  is  disclosed  that  the  milling  drum 
has  cutting  tools  and/or  crushing  tools  especially  at  reg- 
ular  intervals  on  its  circumferential  surface;  therefore, 
these  tools  catch  the  mines  from  below  and  then  the 
pressure  applied  by  the  milling  drum  itself  explodes  the 
mines  mixed  in  the  sediment  transferred  in  front  of  the 
milling  drum.  But  there  is  not  identified  in  detail  the  con- 
struction  of  the  cutting  tools  and/or  the  crushing  tools. 
[001  3]  On  the  other  hand,  the  mine  disposer  shown  in 
Japanese  Provisional  Patent  Publication  (Kokai)  No.  8- 
320199  has  the  mine  disposing  mechanism  at  the  distal 
end  of  the  derrickable  and  foldable  arm  of  the  heavy 
vehicle  used  for  shovel  machines  such  as  back  hoes; 
therefore,  it  is  possible  to  carry  out  a  forwarding 
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(advancing)  and  turning  compound  movement  by  mov- 
ing  an  arm,  and  carrying  out  mine  disposal  over  a  wide 
range  by  turning  the  arm  while  carrying  out  works,  and 
also  carrying  out  a  wide  range-working  by  extending  the 
arm  to  a  steep  slope  or  a  narrow  place  where  the  5 
machines  cannot  enter. 
[0014]  However,  a  number  of  the  flail  type  hammer 
bodies  of  super  alloy  are  arranged  on  the  rotating  shaft; 
therefore,  getting  the  hammers  close  to  the  ground  sur- 
face  and  then  rotating  the  rotational  shaft  causes  the  10 
hammers  to  strike  the  ground  surface,  thereby  causing 
the  hammers  to  crush,  even  if  the  mine  is  embedded  in 
the  ground,  the  mine  through  its  outer  casing  such  as  a 
case  to  break  it  into  fragments  without  large  explosion. 
However,  such  hammer  bodies  are  poor  in  sediment-  is 
cutting  ability,  which  disables,  if  the  mines  are  embed- 
ded  relatively  deeply  in  the  ground,  the  hammers  to 
exhibit  its  performance. 
[001  5]  In  particular,  there  are  many  cases  that  person- 
nel  mines,  which  are  of  a  compact  plastic  type,  are  car-  20 
ried  away  during  the  rainy  season  and  then  embedded 
under  the  neglected  paddy  fields  as  floating  mines, 
which  makes  it  difficult  to  detect  the  mines.  Further,  if 
the  neglected  tine  period  becomes  long,  the  mines  may 
be  undesirably  covered  with  vegetation  such  as  shrub,  25 
ditch  reed,  and  grass  and  embedded  with  collapsed 
sediment  such  as  clayey  wall,  mound,  and  bank,  which 
requires  such  a  preparation  work  as  to  prepare  a  work- 
ing  environment  before  the  mine  disposing  work.  How- 
ever,  the  extra  attention  has  been  not  given  to  such  a  30 
preparation  up  to  now. 
[0016]  Also,  the  embedded  things  include  not  only 
personnel  mines  but  also  tank  mines  or  unexploded 
shells.  Handling  them  all  as  the  personnel  mines  may 
bring  serious  accidents.  In  the  case  of  the  tank  mine,  35 
etc.,  having  a  large  explosion  force,  the  vehicle,  etc., 
may  be  damaged. 
[001  7]  Improving  the  mine  disposal  area  to  farmlands 
requires  other  agricultural  implements,  which  makes  the 
operation  troublesome.  40 
[001  8]  It  is  therefore  an  object  of  the  present  invention 
to  solve  the  above-mentioned  conventional  disadvan- 
tages,  and  hence  to  provide  a  mine  disposal  apparatus 
and  method  which  are  capable  of  firstly  systematically 
carry  out  works  including  preparation  works  such  as  a  45 
vegetation  work,  a  collapsed  sediment  removing  work, 
etc,  and  secondly  safely  and  surely  disposing  personnel 
mines  separately  from  the  tank  mines,  the  unexploded 
shells,  etc.,  and  further  effectively  carrying  out  works  of 
improving  the  disposed  lands  to  farmlands.  so 
[0019]  In  more  detail,  it  is  therefore  objects  of  the 
present  invention  to  provide  a  mine  disposal  apparatus 
which  is  capable  of  carrying  out  a  forwarding  (advanc- 
ing)  and  turning  compound  movement  by  moving  an 
arm,  and  carrying  out  mine  disposal  over  a  wide  range  55 
by  turning  the  arm  while  carrying  out  works,  and  also 
carrying  out  a  wide  range-working  by  extending  an  arm 
to  a  steep  slope  or  a  narrow  place  where  machines  can- 

not  enter,  and  which  is  capable  of  surely  excavating, 
cutting  and  crushing  the  mines  embedded  in  the  sedi- 
ment,  and  further  carrying  out  various  works  of,  e.g.  cut- 
ting  and  crushing  grass,  bush,  mines,  shrub,  stumps, 
and  tall  trees,  and  realizing  a  large  amount  of  the  works, 
and  which  is  capable  of  carrying  out  works  of,  e.g.  effec- 
tively  selecting  the  remains  such  as  the  mines  and  the 
shrub,  or  leveling  of  the  ground,  and  ditching. 
[0020]  Further,  it  is  objects  of  the  present  invention  to 
similarly  provide  a  mine  disposal  apparatus  and  a  mine 
disposal  method  which  are  capable  of  safely  carrying 
out  detection  over  a  wide  range,  and  detecting  mines 
over  a  wide  range  by  extending  an  arm  to  a  steep  slope 
or  a  narrow  place  where  machines  cannot  enter. 

Disclosure  of  the  Invention 

[0021  ]  To  attain  the  above-mentioned  objects,  the  gist 
of  a  mine  disposal  apparatus  resides  firstly  in  that  the 
apparatus  comprises  a  heavy  vehicle  used  for  shovel 
type  machines  such  as  back  hoes,  a  rotary  cutter  is 
attached  in  place  of  a  bucket  to  a  distal  end  of  a  derrick- 
able  and  foldable  arm  of  the  heavy  vehicle,  the  rotary 
cutter  comprising  a  rotational  drum  having  cutter  bits 
embedded  in  a  circumferential  face  of  the  rotational 
drum  and  being  capable  of  cutting  earth  up  to  a  depth  of 
30  cm  or  more  and  removing  the  earth  on  the  opposite 
side  to  the  advancing  direction,  secondly  in  that  the 
rotary  cutter  has  cutter  holders  welded  on  the  circumfer- 
ential  face  of  the  rotational  drum,  and  the  cutter  bits  are 
detachably  attached  to  the  cutter  holders,  and  thirdly  in 
that  the  rotary  cutter  is  of  a  hydraulic  motor  directly  cou- 
pled  type,  and  has  driving  motors  on  left  and  right  por- 
tions  of  the  rotary  cutter. 
[0022]  Also,  the  gist  of  a  mine  disposal  apparatus 
resides  fourthly  in  that  the  rotary  cutter  is  attached  to 
the  distal  end  of  the  derrickable  and  foldable  arm  of  the 
heavy  vehicles  used  for  the  shovel  type  machines 
through  an  attachment  detachably-attaching  device 
having  a  built-in  sliding  mechanism  at  a  distal  end  of  a 
link  mechanism  for  varying  a  distance  between  mem- 
bers  for  holding  pins  of  the  attachment,  fifthly  in  that  the 
rotary  cutter  has  a  left  and  right  directionwise  rotational 
mechanism  below  a  portion  thereof  coupled  to  said 
attachment  detachably-attaching  device,  sixthly  in  that  a 
window  glass  of  a  driver's  seat  of  the  heavy  vehicle  is 
comprised  of  a  special  bullet-proof  glass,  and  a  guard  of 
a  metal-made  net  body  is  disposed  on  a  front  side  of  the 
window,  seventhly  in  that  the  rotary  cutter  is  replaceable 
with  a  skeleton  bucket  by  the  use  of  the  attachment 
detachably-attaching  device,  eighthly  in  that  a  sensor 
portion  of  a  mine  counter  is  attached  to  the  attachment 
detachably-attaching  device,  or  in  that  a  sensor  portion 
of  a  mine  counter  is  attached  to  a  side  portion  of  said 
derrickable  and  foldable  arm  of  the  heavy  vehicle  used 
for  shovel  type  machines  such  as  back  hoes. 
[0023]  Further,  the  gist  of  the  mine  disposal  apparatus 
resides  ninthly  in  that  the  rotary  cutter  is  provided  with  a 
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rateau,  and  tenthly  in  that  .the  rotary  cutter,  the  cutter 
bits  are  arranged  on  the  rotational  drum  spirally  in  such 
a  manner  that  the  spirally  winding  direction  corresponds 
to  the  rotational  direction. 
[0024]  The  gist  of  a  mine  disposal  method  resides  s 
firstly  in  comprising  the  steps  of,  by  the  use  of  an  appa- 
ratus  in  which  a  rotary  cutter  with  a  rateau,  or  a  skeleton 
bucket  as  an  attachment  is  replaceably  attached  to  a 
distal  end  of  a  derrickable  and  foldable  arm  of  a  heavy 
vehicle  used  for  shovel  type  machines  such  as  back  10 
hoes,  and  a  sensor  portion  is  attached  to  a  lateral  side 
portion  of  an  arm,  carrying  out  a  preparation  work  of 
removing  vegetation  such  as  shrub,  ditch  reed,  and 
grass  by  the  rotary  cutter,  or  removing  collapsed  sedi- 
ment  such  as  clayey  wall,  mound,  and  bank  by  said  is 
skeleton  bucket;  distinguishing  between  a  personnel 
mine,  and  a  tank  mine  or  an  exploded  shell  by  said  sen- 
sor  portion;  exposing  the  tank  mine  or  said  exploded 
shell,  if  extinguished,  by  the  rateau  of  the  rotary  cutter  or 
the  skeleton  bucket,  and  thereafter  transporting  the  tank  20 
mine  or  the  exploded  shell  to  an  explosion  spot  by  man- 
ual  works,  etc.;  and  breaking  the  personnel  mine,  if 
extinguished,  by  the  rotary  cutter  rotating  at  a  high 
speed,  and  secondly  in  that  cutter  bits  of  the  rotary  cut- 
ter  are  replaced,  and  then  the  rotary  cutter  carries  out  25 
farming  after  the  mine  disposing  work. 
[0025]  There  have  been  many  cases  that  the  conven- 
tional  mine  disposal  is  carried  out  by  the  manual  work  in 
order  to  realize  100%  perfect  mine  disposal,  which  has 
provided  problems  from  the  viewpoints  of  the  safety  of  30 
the  workers  and  the  working  capacity.  Also,  many  of  the 
working  places  are  bush-  and  grass-grown  grounds, 
which  has  required  a  long  time  to  carry  out  the  disposal. 
[0026]  According  to  the  invention  as  claimed  in  claim 
1  ,  it  is  possible  to  turn  while  rotating  the  rotary  cutter  35 
disposed  on  the  distal  end  of  the  arm,  and  then  operate 
a  boom  arm,  to  thereby  cut  and  break  bush,  grass,  etc., 
on  the  wastelands,  and  also  to  break  and  dispose  the 
personnel  mines  embedded  in  the  ground  at  a  stroke.  In 
particular,  the  rotary  cutter  rotating  at  a  high  speed  40 
comprises  a  rotational  drum  having  the  cutter  bits  at  the 
circumferential  face  of  the  rotational  drum  and  is  capa- 
ble  of  cutting  the  earth  up  to  a  depth  of  30  cm  or  more; 
therefore,  it  is  possible  to  excavate,  even  if  they  are 
embedded  in  the  earth,  the  personnel  mines,  and  then  45 
to  deform,  when  the  cutter  bits  bring  contact  to  the 
mines,  the  struck  personnel  mines  and  then  break  the 
internal  explosive  system,  to  thereby  cut  the  electric  cir- 
cuit. 
[0027]  Next  blades  (cutter  bits)  drag  the  personnel  so 
mine  in  the  rotary  cutter  to  thereby  break  the  explosives, 
etc.,  into  fragments  with  the  lid  separated  from  the  case. 
[0028]  Therefore,  the  personnel  mines  with  an  electric 
type  fuse  do  not  explode.  On  the  other  hand,  as  to  the 
personnel  mines  with  a  mechanical  type  fuse,  only  the  ss 
fuses  explode,  but  the  personnel  mines  themselves  do 
not  explode.  The  disposed  mines  are  discharged  on  the 
ground  on  an  opposite  side  to  the  travelling  direction 

while  being  separated  into  the  cases,  the  lids,  and  the 
electric  circuit  boards,  which  prevents  the  personnel 
mines  from  being  covered  and  embedded  with  mud. 
[0029]  According  to  the  invention  as  claimed  in  claim 
2,  the  rotary  cutter  has  the  cutter  holders  welded  on  the 
circumferential  face  of  the  rotational  drum,  and  the  cut- 
ter  bits  are  detachably  attached  to  the  cutter  holders. 
Therefore,  it  is  possible  to,  in  addition  to  the  above 
effect,  replace  the  cutter  bits  when  they  are  abraded 
and  damaged,  and  also  to  selectively  use  a  plurality 
kinds  of  cutter  bits  according  to  the  working  site,  e.g.  a 
super  alloy  long  nose  type  one  for  enhancing  the  dura- 
bility,  a  short  nose  type  one  for  mainly  enhancing  the 
cutting  force  to  the  hard  earth  at  the  working  site,  and  an 
angle  type  cutting  blade  which  is  capable  of  cope  with 
sand  and  gravel  also. 
[0030]  According  to  the  invention  as  claimed  in  claim 
3,  the  rotary  cutter  is  of  a  hydraulic  motor  directly  cou- 
pled  type,  and  has  the  driving  motors  on  left  and  right 
portions  of  the  rotary  cutter,  resulting  in  a  high  efficiency 
and  a  high  performance,  which  makes  it  a  5,000  hr  no- 
maintenance  type  one  with  a  reduced  running  cost. 
[0031]  According  to  the  invention  as  claimed  in  claim 
4,  the  rotary  cutter  disposed  at  the  distal  end  of  the  arm 
can  be  replaced  with  the  other  attachment,  e.g.  a  skele- 
ton  bucket,  etc.,  in  a  short  time. 
[0032]  According  to  the  invention  as  claimed  in  claim 
5,  the  rotary  cutter  is  variable  in  rotation  direction  by  the 
left  and  right  directionwise  rotational  mechanism,  result- 
ing  in  a  minute  positioning,  which  increases  ease-of- 
use,  e.g.  a  perfect  disposal  up  to  the  edge  of  a  road,  or 
near  the  wall  of  a  house. 
[0033]  According  to  the  invention  as  claimed  in  claim 
6,  the  special  bullet-proof  glass  and  the  guard  can  pro- 
tect  the  operator  from  the  personnel  mines  and  the  scat- 
tering  things. 
[0034]  According  to  the  invention  as  claimed  in  claim 
7,  attaching  the  rotary  cutter  as  an  attachment  enables 
trees,  shrub,  and  ditch  reed,  hindering  the  detecting 
work,  to  be  cut,  chipped,  and  weeded.  Also  attaching 
the  skeleton  bucket  enables  collapsed  sediment  such 
as  clayey  wall,  mound,  and  bank,  hindering  the  detect- 
ing  work  and  the  disposing  work,  to  be  removed  up  to 
the  initial  ground.  In  this  manner,  the  preliminary  prepa- 
ration  work  is  carried  out,  followed  by  detecting  the 
mines  by  the  sensor  portion,  distinguishing  between  the 
personnel  mines,  and  the  tank  mines  or  the  unexploded 
shells  at  that  time,  and  excavating  the  tank  mine  or  the 
unexploded  shell,  if  extinguished,  by  the  skeleton 
bucket,  and  further  breaking  the  personnel  mine,  if 
extinguished,  by  the  rotary  cutter  rotating  at  a  high 
speed  without  explosion,  and  discharging  the  fragments 
on  the  ground.  Furthermore,  the  rotary  cutter  carries  out 
a  farmland  improving  work  after  the  mine  disposal. 
[0035]  According  to  the  invention  as  claimed  in  claim 
8,  the  sensor  portion  of  the  mine  detector  can  be,  in 
detecting  the  mines  also,  attached  to  the  distal  end  of 
the  derrickable  and  foldable  arm  of  the  heavy  vehicle 
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used  for  shovel  type  machines  such  as  back  hoes; 
therefore,  it  is  possible  to  carry  out  mine-detection  from 
a  safe  apart  location,  and  also  to  carry  out  a  forwarding 
(advancing)  and  turning  compound  movement  by  mov- 
ing  an  arm,  and  carry  out  the  mine  disposal  over  a  wide  5 
range  by  turning  the  arm  while  carrying  out  works,  and 
also  carry  out  a  wide  range-working  by  extending  an 
arm  to  a  steep  slope  or  a  narrow  place  where  machines 
cannot  enter.  Further,  it  is  possible  to  easily  carry  out 
replacement  between  the  mine  detection  apparatus  and  w 
the  mine  disposal  apparatus  by  the  use  of  the  attach- 
ment  detachably-attaching  device  in  the  same  heavy 
vehicle. 
[0036]  According  to  the  invention  as  claimed  in  claim 
9,  the  sensor  portion  of  the  mine  detector  can,  similarly  is 
to  the  invention  as  claimed  in  claim  8,  be  attached  to  the 
distal  end  of  the  derrickable  and  foldable  arm  of  the 
heavy  vehicle  used  for  shovel  type  machines  such  as 
back  hoes;  therefore,  it  is  possible  to  carry  out  mine- 
detection  from  a  safe  apart  location,  and  also  to  carry  20 
out  a  forwarding  (advancing)  and  turning  compound 
movement  by  moving  an  arm,  and  carry  out  the  mine 
disposal  over  a  wide  range  by  turning  the  arm  while  car- 
rying  out  works  ,  and  also  carry  out  a  wide  range-work- 
ing  by  extending  an  arm  to  a  steep  slope  or  a  narrow  25 
place  where  machines  cannot  enter.  Further,  it  is  possi- 
ble  to  carry  out  effective  works  from  mine  detection  to 
mine  disposal  in  close  association  with  the  rotary  cutter 
carrying  out  mine  disposal. 
[0037]  According  to  the  invention  as  claimed  in  claim  30 
10,  it  is  possible  to  sweep  up  and  remove  by  the  reteau 
trees,  etc.,  cut  by  the  rotary  cutter  at  the  time  of  the 
preparation  work,  and  laid  flat  on  the  ground,  even  when 
they  hinder  further  detecting  work.  Further,  the  inven- 
tion  can  be  applied  to  a  reclamation  work  of  agitating  35 
earth  into  croplands.  Furthermore,  if  the  exploded  shell 
is  found  out,  the  use  of  the  rateau  on  a  front  portion  of 
the  rotary  cutter  causes  the  exploded  shell  to  be  safely 
picked  up  and  then  removed  in  the  rear  of  the  machine 
main  body.  Thereafter,  it  is  transported  by  manual  40 
works,  and  then  disposed. 
[0038]  According  to  the  invention  as  claimed  in  claim 
11,  the  cutter  bits  are  arranged  in  a  spiral  manner. 
Therefore,  it  is  possible  to  provide  a  screw  effect  in  cut- 
ting,  and  prevent  bush,  etc.,  from  tangling  therewith.  45 
Reversely  rotating  the  rotary  cutter  provides  an  effect  of 
removing  earth  sideways. 
[0039]  According  to  the  invention  as  claimed  in  claim 
12,  similarly  to  the  above  work,  it  is  possible  to  system- 
atically  and  effectively  carry  out  disposing  and  removing  so 
of  various  kinds  of  vegetation  on  the  ground  hindering 
the  works,  detecting  and  confirming  and  displaying  the 
buried  things  such  as  mines,  etc.,  under  the  ground, 
and  disposing  and  removing  the  mines,  etc. 
[0040]  According  to  the  invention  as  claimed  in  claim  ss 
13,  in  addition  to  the  above  effect  of  the  invention  as 
claimed  in  claim  12,  only  replacement  of  the  cutter  bits 
enables  a  farmland  improving  work  after  mine  disposal 

to  be  carried  out  by  using  the  rotary  cutter,  which  elimi- 
nates  the  need  for  using  other  agricultural  machines. 

Brief  Description  of  the  Drawings 

[0041] 

Fig.  1  is  a  perspective  view  of  a  first  embodiment  of 
a  mine  disposal  apparatus  according  to  the  present 
invention,  in  which  a  rotary  cutter  is  used; 
Fig.  2  is  a  perspective  view  of  a  first  embodiment  of 
a  mine  disposal  apparatus  according  to  the  present 
invention,  in  which  a  skeleton  bucket  is  used; 
Fig.  3  is  a  perspective  view  of  a  second  embodi- 
ment  of  a  mine  disposal  apparatus  according  to  the 
present  invention,  in  which  a  rotary  cutter  is  used; 
Fig.  4  is  a  perspective  view  of  a  second  embodi- 
ment  of  a  mine  disposal  apparatus  according  to  the 
present  invention,  in  which  a  skeleton  bucket  is 
used; 
Fig.  5  is  a  view  useful  in  explaining  disposing  stand- 
ing  crops  in  the  mine  disposal  apparatus  and 
method  according  to  the  present  invention; 
Fig.  6  is  a  view  useful  in  explaining  removing  bush 
in  the  mine  disposal  apparatus  and  method  accord- 
ing  to  the  present  invention; 
Fig.  7  is  a  view  useful  in  explaining  a  rateau  work  in 
the  mine  disposal  apparatus  and  method  according 
to  the  present  invention; 
Fig.  8  is  a  view  useful  in  explaining  a  mine  counting 
work  in  the  mine  disposal  apparatus  and  method 
according  to  the  present  invention; 
Fig.  9  is  a  view  useful  in  explaining  disposing  tank 
mines  and  unexploded  shells  in  the  mine  disposal 
apparatus  and  method  according  to  the  present 
invention; 
Fig.  10  is  a  view  useful  in  explaining  disposing  per- 
sonnel  mines  in  the  mine  disposal  apparatus  and 
method  according  to  the  present  invention; 
Fig.  1  1  is  a  view  useful  in  explaining  a  farmland 
improving  work  after  mine  disposal  in  the  mine  dis- 
posal  apparatus  and  method  according  to  the 
present  invention; 
Fig.  12  is  a  block  diagram  generally  showing  a  sys- 
tem  in  the  mine  disposal  apparatus  and  method 
according  to  the  present  invention; 
Fig.  13  is  a  block  diagram  generally  showing  mine 
disposal  in  the  mine  disposal  apparatus  and 
method  according  to  the  present  invention; 
Fig.  14  is  a  block  diagram  generally  showing  farm- 
land  improvement  in  the  mine  disposal  apparatus 
and  method  according  to  the  present  invention; 
Fig.  1  5  is  a  front  view  of  a  rotary  cutter  portion  of  the 
mine  disposal  apparatus  according  to  the  present 
invention; 
Fig.  16  is  a  plan  view  of  the  rotary  cutter  portion  of 
the  mine  disposal  apparatus  according  to  the 
present  invention; 
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Fig.  17  is  a  side  view  of  the  rotary  cutter  portion  of 
the  mine  disposal  apparatus  according  to  the 
present  invention,  in  which  mines  are  disposed; 
Fig.  18  is  a  plan  view  of  the  rotary  cutter  portion  of 
the  mine  disposal  apparatus  according  to  the  s 
present  invention,  in  which  bush  is  disposed; 
Fig.  19  is  a  side  view  of  the  rotary  cutter  portion  of 
the  mine  disposal  apparatus  according  to  the 
present  invention,  in  which  farmlands  are  disposed; 
Fig.  20  is  a  perspective  view  of  a  cutter  holder  and  10 
a  cutter  bit  of  the  rotary  cutter; 
Fig.  21  is  a  perspective  view  of  another  example  of 
the  cutter  bit  of  the  cutter  holder; 
Fig.  22  is  a  perspective  view  of  still  another  exam- 
ple  of  the  cutter  bit  of  the  cutter  holder;  is 
Fig.  23  is  a  view  useful  in  explaining  a  marking  sys- 
tem; 
Fig.  24  is  a  hydraulic  circuit; 
Fig.  25  is  a  side  view  of  another  example  using  a 
skeleton  bucket;  20 
Fig.  26  is  a  view  useful  in  explaining  an  attachment 
detectably-attaching  device  in  an  extended  state; 
Fig.  27  is  a  view  useful  in  explaining  the  attachment 
detectably-attaching  device  in  an  shortened  state; 
Fig.  28  is  a  left-hand  side  view  of  an  example  of  a  25 
reinforced  heavy  vehicle; 
Fig.  29  is  a  plan  view  of  the  example  of  the  rein- 
forced  heavy  vehicle; 
Fig.  30  is  a  right-hand  side  view  of  the  example  of 
the  reinforced  heavy  vehicle;  30 
Fig.  31  is  a  front  view  of  the  example  of  the  rein- 
forced  heavy  vehicle; 
Fig.  32  is  an  exploded  view  showing  an  arrange- 
ment  of  the  cutter  bits  of  the  rotary  cutter; 
Fig.  33  is  a  view  useful  in  explaining  an  arrange-  35 
ment  of  the  cutter  bits  of  the  rotary  cutter; 
Fig.  34  is  a  perspective  view  of  a  skeleton  bucket; 
Fig.  35  is  a  front  view  of  a  second  embodiment  of 
the  rotary  cutter  of  the  mine  disposal  apparatus 
according  to  the  present  invention;  40 
Fig.  36  is  a  plan  view  of  the  second  embodiment  of 
the  rotary  cutter  of  the  mine  disposal  apparatus 
according  to  the  present  invention; 
Fig.  37  is  a  side  view  of  the  second  embodiment  of 
the  rotary  cutter  of  the  mine  disposal  apparatus  45 
according  to  the  present  invention; 
Fig.  38  is  a  plan  view  of  the  second  embodiment  of 
the  rotary  cutter  while  being  turned  left-hand  by 
45°; 
Fig.  39  is  a  plan  view  of  the  second  embodiment  of  so 
the  rotary  cutter  while  being  turned  right-hand  by 
45°; 
Fig.  40  is  a  side  view  of  another  embodiment  of  a 
mine  detection  apparatus  portion  of  a  mine  dis- 
posal  apparatus  according  to  the  present  invention;  55 
Fig.  41  is  a  front  view  of  another  embodiment  of  the 
mine  detection  apparatus  portion  of  the  mine  dis- 
posal  apparatus  according  to  the  present  invention; 

Fig.  42  is  a  plan  view  of  another  embodiment  of  the 
mine  detection  apparatus  portion  of  the  mine  dis- 
posal  apparatus  according  to  the  present  invention; 
Fig.  43  is  a  perspective  view  of  another  embodi- 
ment  of  the  mine  detection  apparatus  portion  of  the 
mine  disposal  apparatus  according  to  the  present 
invention; 
Fig.  44  is  a  front  view  of  an  operation  section  of 
another  embodiment  of  the  mine  detection  appara- 
tus  portion  of  the  mine  disposal  apparatus  accord- 
ing  to  the  present  invention; 
Fig.  45  is  a  view  useful  in  explaining  the  operation 
of  another  embodiment  of  the  mine  detection  appa- 
ratus  portion  of  the  mine  disposal  apparatus 
according  to  the  present  invention; 
Fig.  46  is  a  bottom  view  of  a  sensor  portion  of 
another  embodiment  of  the  mine  detection  appara- 
tus  portion  of  the  mine  disposal  apparatus  accord- 
ing  to  the  present  invention;  and 
Fig.  47  is  a  whole  side  view  of  another  embodiment 
of  the  mine  detection  apparatus  portion  of  the  mine 
disposal  apparatus  according  to  the  present  inven- 
tion,  in  which  a  heavy  vehicle  is  replaced  with 
another  example. 

Best  Mode  for  Carrying  Out  the  Invention 

[0042]  The  inventions  will  now  be  described  in  detail 
with  reference  to  the  drawings  showing  respective 
embodiments.  The  system  of  a  mine  disposal  apparatus 
and  a  mine  disposal  method,  which  will  be  first  generally 
described  with  reference  to  Fig.  12,  is  comprised  of  a 
combination  of  a  mine  disposal  system  and  a  farmland 
improving  system.  The  mine  disposal  system  is  com- 
prised  of  a  personnel  mine  disposal  system  and  a  tank 
mine  (and  unexploded  shell)  disposal  system.  Objects 
to  be  disposed  include  wastelands,  personnel  mine- 
fields  and  tank  minefields. 
[0043]  A  mine  disposal  apparatus  according  to  the 
present  invention,  as  shown  in  Figs.  1  and  2,  is  com- 
prised  of  a  heavy  vehicle  (base  machine)  1  used  for 
shovel  type  machines  such  as  back  hoes,  which  vehicle 
is  provided  with  a  derrickable  and  foldable  arm  2.  Refer- 
ence  numeral  3  designates  a  driver's  seat  (cabin),  and 
4  a  crawler  type  travelling  caterpillar  band;  alternatively, 
a  wheel  type  travelling  gear  having  wheels  25,  shown  in 
Figs.  3  and  4,  may  be  employed  in  place  of  the  caterpil- 
lar  band.  The  caterpillar  band  4  exhibits  its  ability  at  a 
steep  slope,  etc.,  but  the  wheel  type  one  increases  a 
forward  (backward)  force  at  a  flat. 
[0044]  The  derrickable  and  foldable  arm  2  is  com- 
prised  of  a  boom  2a,  an  arm  2b,  a  boom  cylinder  2c,  an 
arm  cylinder  2d,  and  a  bucket  cylinder  2e.  A  distal  end 
of  the  arm  2  is  provided  with  an  attachment  detachably- 
attaching  device  5  having,  at  a  distal  end  of  a  link  mech- 
anism  5a,  a  built-in  screw  handle  type  sliding  mecha- 
nism  5b  for  varying  a  distance  between  members  for 
holding  pins  6  of  the  attachment.  The  attachment 
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detachably-attaching  device  5,  which  is  a  so-called 
quick  hitch,  is  capable  of  recombining  the  attachments 
without  pulling  the  pins  6.  The  details  of  recombining 
operation  will  be  described  with  reference  to  Figs.  26 
and  27  s 
[0045]  The  sliding  mechanism  5b  is  comprised  of  a 
movable  nail  5c,  a  lock  bar  5d  and  a  set  screw  5e.  The 
attachment  is  locked  to  the  attachment  detachably- 
attaching  device  5  with  a  hydraulic  hose  disconnected, 
by  firstly  fitting  the  attachment  detachably-attaching  w 
device  5  to  one  of  the  pins  6  of  the  attachment  with  the 
movable  nail  5c  contracted,  secondly  to  the  other  of  the 
pins  6,  and  then  screwing  the  set  screw  5e  by  a  tool  to 
move  the  lock  bar  5d. 
[0046]  The  derrickable  and  foldable  arm  2  is  usually  is 
about  8  m  in  length;  however,  it  can  be,  although  not 
shown  in  the  drawing,  changed  to  an  elongated  one 
(about  18300  mm),  which  is  a  so-called  super  long  front, 
as  another  application  example. 
[0047]  Out  of  glass  windows  of  the  driver's  seat  3,  a  20 
front  glass  and  a  floor  glass  each  is  made  of  a  special 
bullet-proof  glass  7  comprising  a  27-mm-laminated  bul- 
let-proof  glass  of  polycarbonate  plates,  to  have  a 
strength  of  about  200  times  that  of  a  normal  glass.  In 
addition,  a  guard  8  comprising  a  50-mm-mesh  steel-  25 
made  net  body  is  disposed  on  the  front  side.  Although 
not  shown  in  the  drawing,  iron-made  under  covers  are 
disposed  under  a  main  body  of  the  heavy  vehicle  and  a 
truck  to  guard  the  inside  of  their  machines. 
[0048]  Alternatively,  the  heavy  vehicle  (base  machine)  30 
1  can  be  reinforced  as  shown  in  Figs.  28  to  31  other 
than  the  above-mentioned  under  covers,  and  hence  it 
can  be  provided  with  a  side  guard  42  made  of  a  high- 
tension  iron  plate  (80  kgf/cm2),  a  wrecks  guard  43,  a  cell 
guard  44,  a  cab  side  guard  45,  a  floor  guard  46,  a  sup-  35 
port  beam  47,  etc. 
[0049]  An  attachment  attached  to  the  distal  end  of  the 
derrickable  and  foldable  arm  2  through  the  attachment 
detachably-attaching  device  5  is  comprised  of  a  rotary 
cutter  9  comprising  a  rotational  drum  1  0  having  cutter  40 
bits  1  1  embedded  at  a  circumferential  face  of  the  rota- 
tional  drum  10  at  suitable  intervals,  and  a  skeleton 
bucket  16  having  a  grating  construction  16a,  shown  in 
Fig.  34. 
[0050]  The  rotary  cutter  9  is,  as  shown  in  Figs.  1  5  and  45 
16,  of  a  hydraulic  motor  directly  coupled  type,  and  has 
driving  motors  12  on  left  and  right  sides  portions  of  the 
rotary  cutter  9,  which  are  connected  to  a  rotational  shaft 
of  the  rotational  drum  10. 
[0051]  Further,  the  rotary  cutter  9  has  a  protruding  so 
rateau  28  at  a  side  portion  thereof,  and  also  has  a  flap 
type  scattering  preventing  blade  27  at  a  back  side 
thereof.  The  scattering  preventing  blade  27  can  be 
changed  in  opening  and  closing  angle  as  shown  in  Figs. 
17  to  19.  Fig.  17  shows  a  scattering  preventing  condi-  55 
tion  at  the  time  of  mine  disposal  described  later,  Fig.  18 
shows  a  case  in  which  bush  is  disposed,  and  Fig.  19  is 
a  case  in  which  farmlands  are  improved. 

[0052]  Also,  the  cutter  bits  1  1  of  the  rotaty  cutter  9  are 
made  of  carbon  steel  and  then  fastened  to  cutter  hold- 
ers  13  by  bolts  14,  which  cutter  holders  13  are,  as 
shown  in  Fig.  20,  welded  on  the  circumferential  face  of 
the  rotational  drum  10.  The  cutter  bit  1  1  has,  at  a  lower 
end  thereof,  a  fork  portion  1  1  a  which  is  fitted  in  a  central 
thin  portion  1  3a  of  the  cutter  holder  1  3  with  the  bolts  1  4 
penetrated.  The  cutter  holder  13  is  large  or  thick  at  a 
back  ward  portion  thereof  with  respect  to  the  rotating 
direction  of  the  rotary  cutter  9  to  raise  its  strength,  mak- 
ing  it  possible  to  receive  a  bending  stress  and  an  impact 
load  applied  through  the  cutter  bit  1  1  . 
[0053]  In  Fig.  20,  reference  numeral  1  1  b  designates  a 
cemented  carbide  tip  11b.  The  cemented  carbide  tip 
1  1b  of  the  cutter  bit  1  1  can  be  selected  from  not  only  a 
sword  tip  type  one  shown  in  Fig.  20  but  also  a  flat  H- 
shaped  type  one  and  a  flat  l-shaped  type  one  shown  in 
Figs.  21  and  22. 
[0054]  There  is  shown  in  Figs.  32  and  33  a  manner  of 
arranging  the  cutter  holders  13  and  the  cutter  bits  1  1  on 
the  rotational  drum  1  0  of  the  rotary  cutter  9.  They  are 
arranged  obliquely  to  the  rotational  shaft  of  the  rota- 
tional  drum  10,  and  spirally  in  such  a  manner  that  the 
spirally  winding  direction  corresponds  to  the  rotational 
axis.  The  total  number  of  the  cutter  bits  11  is  40  in  this 
embodiment.  Two  on  each  side,  i.e.,  total  four  of  the  cut- 
ter  bits  1  1  which  are  arranged  at  hatching  portions  of 
the  drawings  are  inclined  on  one  side  as  shown  in  Fig. 
33. 
[0055]  About  two-third  of  the  rotary  cutter  9  is  housed 
in  a  hood  24,  and  about  the  lower  one-third  is  exposed. 
The  rotary  cutter  9,  of  e.g.  a  cutting  outer  diameter 
0800  -  900  mm,  a  rotational  speed  500  -  650  rpm,  a 
maximum  torque  128  kg  •  m,  a  maximum  cutting  speed 
(distal  end)  85  -  1  10  km/h,  a  cutting  force  of  the  cutting 
blade  distal  end  284  -  319  kg,  a  nominal  pressure  280 
kg/cm2,  a  nominal  flow  rate  165  -  210  l/min,  a  nominal 
output  107  kw,  a  mass  (cutter)  1400  -  2000  kg,  is  capa- 
ble  of  cutting  up  to  a  depth  of  about  30  cm  or  more.  The 
rotary  cutter  9  has  a  turning  radius  of  not  less  than 
about  two  times,  and  has  a  cutting  depth  of  not  less  than 
six  times  that  of  the  mine  disposal  apparatus  shown  in 
the  above-mentioned  conventional  example  of  Japa- 
nese  Provisional  Patent  Publication  (Kokai)  No.  8- 
320199. 
[0056]  The  cutter  bits  1  1  are  arranged  in  a  spiral  man- 
ner,  providing  a  screw  effect  in  cutting,  and  preventing 
bush,  etc.,  from  tangling  therewith.  Then  the  rotary  cut- 
ter  9  is  reversely  rotated,  providing  an  effect  of  removing 
earth  sideways. 
[0057]  Also,  the  rotary  cutter  9  is,  when  its  rotational 
axis  is  directed  in  parallel  with  the  heavy  vehicle  1, 
rotated  in  an  anti-clockwise  direction,  i.e.,  in  a  reverse 
direction  of  a  traveling  (forward)  direction  of  the  heavy 
vehicle  1  as  shown  in  Fig.  17  to  thereby  remove  the 
earth  backward. 
[0058]  A  sensor  portion  1  7  comprising  a  radar  type 
mine  counter  is  attached  to  a  distal  end  of  the  arm  2  at 
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a  side  portion  of  the  arm  2.  The  radar  type  mine  counter 
is  comprised  of  not  only  the  sensor  portion  1  7,  but  also 
a  signal  processing  portion  and  a  monitor-service  CRT, 
although  not  shown  in  the  drawings,  disposed  in  the 
driver's  cabin.  5 
[0059]  The  sensor  portion  1  7  is  protractible  by  a  jack 
type  telescopic  arm.  The  sensor  portion  1  7  detects  bur- 
ied  things  within  a  depth  of  one  meter  under  the  ground 
and  then  identifies  the  material  and  the  kind  of  the  thing 
while  moving  on  a  predetermined  condition  based  on  n 
the  movement  of  the  arm  2  and  the  jack  type  telescopic 
arm.  The  material,  the  location,  and  the  depth  are  dis- 
played  on  the  CRT. 
[0060]  Also,  an  injecting  nozzle  18  of  a  marking  sys- 
tem  is,  as  shown  in  Fig.  23,  disposed  in  the  vicinity  of  n 
the  sensor  portion  17.  The  injecting  nozzle  18  is  pro- 
vided  with  a  changing-over  electromagnetic  valve  23 
and  connected  to  a  colored  water  storage  tank  19 
through  a  conveying  pipe  22  having  an  injecting  pump 
20  at  an  intermediate  portion  thereof.  After  the  location  2t 
is  decided,  injecting  paint  on  the  ground  by  this  marking 
system  enables  the  buried  thing  to  be  indicated. 
[0061  ]  The  detecting  device  has  two  stages  of  a  mode 
of  detecting  the  presence  of  the  buried  thing,  and  a  pre- 
cision  mode  of  making  a  correct  information  clear  after  21 
the  decision.  The  material  of  the  detected  buried  thing  is 
identified  and  displayed  on  the  CRT. 
[0062]  In  Fig.  24  showing  a  hydraulic  circuit,  reference 
numeral  32  designates  a  hydraulic  motor  for  use  in  the 
rotary  cutter  9,  and  33  a  hydraulic  motor  for  use  in  for  3< 
turning  the  main  body  such  as  the  arm  3,  etc.  These 
hydraulic  motors  32,  33  are  associatively  driven  by 
changing-over  the  oil,  transferred  from  a  pressure-oil 
tank  36  through  main  pumps  34,  by  a  main  changing- 
over  valve  35.  On  this  occasion,  the  hydraulic  motor  33  3i 
for  turning  the  main  body  is  changed  in  speed  due  to  the 
load  of  the  rotary  cutter  9  and  the  operation  angle  of  the 
operation  lever,  etc.,  disabling  the  main  body  to  turn  at  a 
uniform  and  constant  speed.  Similarly,  the  rotary  cutter 
9  is  unbalanced  in  rotation.  4t 
[0063]  In  the  present  invention,  there  is  provided 
another  sub  pump  37.  The  oil  from  the  sub  pump  37  dis- 
tributed  by  a  sub  changing-over  valve  38  and  delivered 
to  the  hydraulic  motors  32,  33  through  confluence 
blocks  39,  thereby  causing  the  hydraulic  motors  32,  33  « 
to  turn.  Thus  changing  the  confluence  blocks  39  makes 
the  system  for  use  in  the  rotary  cutter  9  and  the  system 
for  use  in  turning  the  main  body  such  as  the  arm  2,  etc., 
relatively  simple,  and  independent  to  each  other,  and 
then  prevents  the  change  of  the  rotational  speed  of  the  st 
rotary  cutter  9  in  turning,  which  results  in  a  uniform  and 
sure  work.  In  other  words,  the  turning  speed  can  be 
selected  according  to  the  work  by  flowing  the  oil  to  the 
hydraulic  motor  33  for  turning  the  main  body  from  the 
circuits  which  are  different  in  flow  rate.  Further,  in  the  5i 
work  required  for  the  compound  movement  of  the 
bucket,  the  initial  function  of  the  conventional  hydraulic 
shovel  are  available  as  it  is,  which  prevents  the  multiplic- 

ity  such  as  cutting,  etc.,  from  being  eliminated. 
[0064]  Besides,  the  addition  of  a  proportional  electro- 
magnetic  valve  40  (with  pressure  compensating  func- 
tion)  enables  the  turning  speed  to  be  adjusted  optionally 
by  a  turning  speed  electric  current  adjusting  dial  41  irre- 
spective  of  the  turning  load  pressure. 
[0065]  Moreover,  the  main  changing-over  valve  35 
and  the  sub  changing-over  valve  38  may  be  of  hydraulic 
type,  and  these  valves  35,  38  may  be  selected  and 
changed  over  by  another  electromagnetic  valve  using 
the  same  operating  lever. 
[0066]  As  shown  in  Fig.  25,  the  skeleton  bucket  16 
having  the  grating  structure  16a  may  have  a  magnet  15 
at  an  outer  side  portion  of  a  bottom  thereof.  The  magnet 
15  is  an  electromagnet,  and  then  can  be  used  for 
removing  fragments  such  as  unexploded  shells 
described  later. 
[0067]  Alternatively  as  to  another  embodiment,  as 
shown  in  Figs.  35  to  37,  the  rotary  cutter  9  may  have, 
below  the  pins  6  with  which  the  attachment  detachably- 
attaching  device  5  is  engaged,  a  lower  frame  and  a 
lower  frame  coupled  to  each  other  through  a  center  pin 
as  a  rotational  shaft  mechanism,  and  then  have  a  built- 
in  left  and  right  directionwise  rotational  mechanism  50 
comprising  a  motor  50a,  a  sprockets  50b,  50c,  and 
chain  50d.  The  rotational  mechanism  50  totates  the 
rotary  cutter  9  by  45°  at  a  time  in  the  left  or  the  right 
direction  as  shown  in  Figs.  38  and  39. 
[0068]  Thus  constructed  rotary  cutter  9  is  capable  of 
rotating  by  45°  at  a  time  in  the  left  or  the  right  direction 
at  a  distal  end  of  the  derrickable  and  foldable  arm  2, 
which  enables  the  rotary  cutter  9  to  be  minutely  posi- 
tioned,  e.g.,  the  derrickable  and  foldable  arm  2  obliquely 
forward  extending  with  from  the  heavy  vehicle  1 
traveling  on  a  road,  and  with  the  rotary  cutter  9  moving 
in  parallel  with  an  edge  of  the  road. 
[0069]  Next,  a  mine  disposal  method  according  to  the 
present  invention  using  the  above-mentioned  mine  dis- 
posal  apparatus  will  be  described  hereinbelow,  a  block 
diagram  of  which  is  shown  in  Fig.  1  3.  Then  the  mine  dis- 
posal  apparatus  (system)  according  to  the  present 
invention  is  used  at  a  location  where  the  mines  are 
expected  to  be  embedded  based  on  the  preliminary  sur- 
vey  of  various  kinds  of  information,  exhibiting  the  whole 
work  efficiency  requires  a  preliminary  preparation  work. 
[0070]  First,  the  working  location  is  confirmed.  A  ref- 
erence  post  is  put  up  at  a  starting  point  of  the  work,  and 
the  location  of  the  post  is  plotted  based  on  the  definite 
surveying  point,  which  is  important  for  preparing  the 
work  record,  the  report,  and  the  mine  disposal  map. 
Next,  the  work  sections  are  set,  an  order  of  which  are 
planed  taking  account  of  suitable  replacement  of  the 
rotary  cutter  9  or  the  skeleton  bucket  1  6  as  an  attach- 
ment  according  to  the  geography  and  the  vegetation  in 
order  to  enhance  the  work  efficiency.  The  heavy  vehicle 
1  advances,  retreats  and  turns  by  the  use  of  the  cater- 
pillars  4  or  the  wheels  25.  An  operator  sits  on  the 
driver's  seat  3  to  operate  the  rotary  cutter  9  or  the  skel- 
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eton  bucket  16  by  the  use  of  the  derrickable  and  folda- 
ble  arm  2.  Then  trees,  shrub,  ditch  reed,  grass  covering 
the  ground  obstruct  the  detecting  work  and  the  dispos- 
ing  work  for  the  mine,  etc.,  these  are  preliminarily 
removed.  As  shown  in  Figs.  5  and  6,  the  rotary  cutter  9  5 
moving  laterally  while  turning  enables  shrub,  ditch  reed, 
and  grass  to  be  easily  disposed.  Fig.  5  shows  a  case  in 
which  standing  crops  are  disposed,  and  Fig.  6  shows  a 
case  in  which  shrub  is  removed. 
[0071]  However,  when  the  unexploded  shell  is  10 
expected  to  be  embedded  in  the  ground  under  cover  of 
vegetation  to  make  it  difficult  to  make  a  visual  identifica- 
tion  before  working,  the  safety  is  ensured  at  the  working 
step.  The  first  step  is  to  cut  the  vegetation  at  a  height  of 
30  to  40  cm  above  the  ground  so  as  not  to  bring  contact  15 
to  the  unexploded  shell,  followed  by  confirming  the 
presence  of  the  unexploded  shell  on  the  ground.  If  the 
exploded  shell  is  found  out,  the  use  of  the  rateau  on  a 
front  portion  of  the  rotary  cutter  causes  the  exploded 
shell  to  be  safely  picked  up  and  then  removed  in  the  rear  20 
of  the  machine  main  body.  Thereafter,  it  is  transported 
by  manual  works,  and  then  disposed. 
[0072]  The  second  step  is  to  cut  the  vegetation  at  a 
height  of  10  cm  or  less  so  as  to  easily  carry  out  further 
detecting  works.  When  the  vegetation  cut  as  shown  in  25 
Fig.  7  is  piled  up  at  a  height  of  10  cm  or  less  on  the 
ground  or  tall  shrub  is  laid  flat,  the  use  of  the  rateau  26 
on  a  side  portion  of  the  rotary  cutter  9  causes  the  vege- 
tation  and  the  shrub  to  be  removed.  The  trees  which  are 
20  cm  or  more  in  height  have  an  influence  on  the  detect-  30 
ing  work,  etc.,  if  the  distances  therebetween  are  narrow, 
but  has  no  problems  if  the  distances  are  over  1  0  cm  or 
more.  Therefore,  the  obstructive  trees  are  cut  and  then 
removed,  with  the  distance  of  10  cm  as  a  guide.  Tall 
trees  are  cut  in  two  steps,  and  then  the  trees  laid  flat  are  35 
removed  by  using  the  rateau  26. 
[0073]  When  the  collapse  of  clayey  wall,  mound,  bank, 
etc.,  causes  earth  to  deeply  cover  the  initial  ground, 
thereby  hindering  the  detecting  work  and  the  disposing 
work,  the  use  of  the  skeleton  bucket  causes  the  earth  to  40 
be  removed  up  to  the  initial  ground,  followed  by  carrying 
out  further  works. 
[0074]  The  above-mentioned  work  is  carried  out  safely 
so  as  not  to  explode  the  mines,  etc.,  in  the  earth  during 
which  the  mines,  etc.,  are  under  pressure.  Further,  45 
when  carrying  out  various  works  related  to  a  rotary  cut- 
ter  system  according  to  the  present  invention,  one  per- 
son  is  positioned  on  a  side  of  the  machine  main  body, 
who  confirms  and  instructs  the  working  procedures  in 
association  with  the  driver.  so 
[0075]  Fig.  8  shows  the  detecting  work.  The  sensor 
portion  17  set  at  a  side  portion  of  the  arm  2  carries  out 
the  detecting  work  in  two  steps.  The  first  step  is  to  carry 
out  the  work  at  a  detecting  mode.  The  detecting  work  is 
carried  out  while  turning  the  arm  at  a  turning  speed  of  2  55 
to  4  km/h  with  the  sensor  portion  maintained  at  a  con- 
stant  height  of  5  to  10  cm  above  the  ground. 
[0076]  When  the  buried  thing  is  detected,  a  discovery 

signal  of  voice  is  transmitted.  Changing-over  is  made  to 
the  second  step  of  a  precise  mode,  to  thereby  detect  a 
correct  information.  Repeatedly  scanning  of  the  sensor 
portion  17  around  the  discovery  location  makes  clear 
the  kind  of  the  buried  thing,  the  correct  depth,  the  loca- 
tion,  and  the  kind  of  the  material,  followed  by  displaying 
the  data  on  the  CRT  and  recording  them. 
[0077]  When  the  location  is  decided,  the  sensor  por- 
tion  1  7  is  held  above  the  mine,  etc.,  followed  by  injecting 
an  indicating  paint  21  on  the  ground  by  a  marking  sys- 
tem  shown  in  Fig.  23.  The  injecting  nozzle  18  injects  the 
indicating  paint  21  while  the  colored  water  from  the 
colored  water  storage  tank  1  9  is  changed-over  by  the 
changing-over  electromagnetic  valve  23. 
[0078]  The  tank  mine  or  the  unexploded  shell 
detected  by  the  detecting  work  is  disposed  in  order  to 
ensure  the  safety  of  further  personnel  mine  disposal  by 
the  rotary  cutter.  As  shown  in  Fig.  9,  by  the  use  of  the 
skeleton  bucket  16,  the  tank  mine  or  the  unexploded 
shell  embedded  in  the  earth  at  an  indicated  location  is 
carefully  excavated  so  as  not  to  explode  it,  and  then  the 
earth  in  the  skeleton  bucket  16  is  scattered  in  the  rear  of 
the  machine  main  body,  followed  by  separating  and 
exposing  the  tank  mine  or  the  unexploded  shell.  There- 
after,  it  is  transported  and  then  disposed  by  manual 
works,  etc. 
[0079]  The  personnel  mines  are  disposed  by  clearing 
all  the  region  everywhere  by  the  rotary  cutter  9.  As 
shown  in  Fig.  10,  the  disposal  work  is  carried  out  by 
turning  the  rotary  cutter  9  while  bringing  contact  to  the 
ground  at  a  guide  bottom  of  the  rotary  cutter  9  such  that 
blade  tips  of  the  rotary  cutter  9  reach  up  to  a  depth  of  30 
cm  under  the  ground.  The  turning  speed  is  changed 
according  to  the  hardness  of  the  earth  and  the  irregular- 
ity  of  the  ground,  or  a  sufficient  depth  is  ensured  by  the 
two  step-work. 
[0080]  Overlapping  by  5  to  10  cm  eliminates  the 
undisposed  area  similarly  to  the  detecting  work.  The 
personnel  mines  are  broken  without  explosion  and  then 
the  fragments  are  discharged  due  to  the  rotary  cutter  9 
rotating  at  a  high  speed.  The  fuse  may  be  exploded  irre- 
spective  of  the  kind  of  the  mine,  which,  however,  has  not 
an  influence  on  the  apparatus. 
[0081  ]  According  to  the  above-mentioned  work,  the 
personnel  mines  can  be  disposed  up  to  a  depth  of  30 
cm,  the  tank  main  and  the  unexploded  shell  up  to  a 
depth  of  1  m.  Further,  checking  for  extra  safety  is  made 
whether  or  not  the  mines,  etc.,  are  remained  all  over  the 
disposed  area  by  the  sensor  portion  1  7.  Therefore,  it  is 
confirmed  that  disposal  is  surely  made  for  the  area. 
[0082]  A  farmland  improvement  after  mine  disposal  is 
the  sane  as  the  improving  work  of  the  wastelands  and 
the  neglected  crop  lands,  as  shown  in  Fig.  14.  As  to  the 
reclaimer  work  using  the  rotary  cutter  shown  in  Fig.  1  1  , 
replacement  the  flat  H-shaped  tip  or  the  flat  l-shaped  tip 
shown  in  Figs.  21  and  22  from  the  cemented  carbide  tip 
1  1b  of  the  cutter  bits  1  1  of  the  rotary  cutter  9  enables  a 
wide  farmland  to  be  fast  disposed. 
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[0083]  Figs.  40  to  43  show  another  embodiment  of  a 
mine  detection  apparatus  portion  of  a  mine  disposal 
apparatus  according  to  the  present  invention.  A  portion 
of  the  rotary  cutter  9  is  adaped  to  be  replaced  with  a 
sensor  portion  17  of  the  mine  counter.  The  sensor  por- 
tion  1  7  is  surrounded  at  a  lower  face  thereof  by  an  open 
hood  51  ,  and  is  provided  with  a  cylinder  52  for  use  in 
swinging  movement. 
[0084]  A  sensor  of  the  sensor  portion  1  7  is  comprised 
of  a  flux  gate  type  magnetic  sensor  and  a  search  coil 
type  magnetic  sensor,  and  an  operation  section  53  com- 
prised  of  a  display  panel  53a  and  a  speaker  53b  is,  as 
shown  in  Fig.  44,  disposed  at  the  driver's  seat  3  of  the 
heavy  vehicle  1  .  The  sound  and  graph  changing  on  the 
operation  section  causes  the  existence  of  the  mine  to 
be  informed  to  the  operator. 
[0085]  Such  a  magnetic  sensor  is  suited  to  the  detec- 
tion  of  metal,  but  not  suited  to  the  detection  of  a  mine 
having  a  relatively  large  synthetic  resin  made  portion. 
Therefore,  another  type  sensor,  e.g.  a  sensor  using  a 
supersonic  or  laser  detecting  signal  can  be  used  in 
place  of  the  above-mentioned  sensor,  or  can  be  used 
jointly  with  the  above-mentioned  sensor. 
[0086]  As  application  examples,  a  spray  nozzle  54  for 
spraying  white  powder  is,  as  shown  in  Figs.  45  and  46, 
provided  in  the  vicinity  of  the  sensor  portion  17,  e.g.  on 
a  lower  face  of  the  hood  51  at  left  and  right  side,  por- 
tions  thereof  and  also  a  flag  fixing  device  55  is  provided 
for  fixing  flags  56  at  the  left  and  right  side. 
[0087]  Further,  the  heavy  vehicle  1  may  be  of  a  wheel 
type  travelling  gear  having  wheels  25  in  place  of  cater- 
pillars  as  shown  in  Fig.  47. 
[0088]  The  using  manner  is  the  same  as  the  mine  dis- 
posal  apparatus  according  to  the  present  invention.  The 
heavy  vehicle  1  advances,  retreats  and  turns  by  the  use 
of  the  caterpillars  4  or  the  wheels  25.  An  operator  sits 
on  the  driver's  seat  3  to  drive  the  heavy  vehicle  1  to 
cause  the  sensor  portion  1  7  to  get  close  to  and  then 
detect  the  mine  by  the  use  of  the  derrickable  and  folda- 
ble  arm  2. 
[0089]  In  detail,  the  derrickable  and  foldable  arm  2  is 
horizontally  swung  over  within  a  10-m-range  of  a  detec- 
tion  region  with  the  sensor  portion  1  7  held  at  about  100- 
mm-height  above  the  ground  surface.  Whenever  once 
detecting  the  ground,  the  heavy  vehicle  1  extends  the 
derrickable  and  foldable  arm  2  by  1  m,  or  advances 
without  extending  the  derrickable  and  foldable  arm  2. 
The  heavy  vehicle  1  detects  the  left  and  right  sides  until 
the  arm  is  perfectly  extended  to  its  full  length. 
[0090]  As  shown  in  Fig.  46,  the  flag  fixing  device  55,  if 
provided,  fixes  the  flags  on  the  left  and  right  sides  in  two 
columns  at  regular  intervals,  and  then  the  spraying  noz- 
zle  54,  if  provided,  sprays  the  white  powder  at  a  place 
where  the  sensor  portion  17  detects  the  mine.  The 
detected  mine  is  removed  by  the  mine  disposal  appara- 
tus  according  to  the  present  invention;  thereafter  the 
heavy  vehicle  1  is  moved  to  the  detection  region  again 
to  repeat  the  mine  detection. 

Industrial  Application 

[0091  ]  As  described  above,  the  mine  disposal  appara- 
tus  and  the  mine  disposal  method  according  to  the 

5  present  invention  are  capable  of  systematically  carrying 
out  works  including  preparation  works  such  as  a  vege- 
tation  work,  and  a  collapsed  sediment  removing  work, 
etc.,  and  safely  and  surely  disposing  personnel  mines 
separately  from  tank  mines,  unexploded  shells,  etc., 

10  and  further  effectively  improving  the  disposed  lands  to 
farmlands. 
[0092]  In  particular,  they  can  realize  a  front  (advanc- 
ing)  and  turning  compound  movement  by  an  arm  move- 
ment  without  a  manual  operation,  and  carry  out  works 

15  while  turning  the  arm  to  safely  realize  the  mine  disposal 
and  the  mine  detection  over  a  wide  range,  and  also 
carry  out  works  over  a  wide  range  with  the  arm 
extended  to  a  steep  slope  or  a  narrow  place  where  the 
machines  cannot  enter. 

20  [0093]  As  to  the  mine  disposal,  they  can  surely  dig 
personnel  mines  embedded  in  the  sediment  and  then 
cut  and  crush  the  mines,  and  further  realize  various 
works  of,  e.g.  cutting  and  crushing  grass,  bush,  mines, 
shrub,  stumps,  and  tall  trees,  and  realize  a  large  amount 

25  of  the  works.  Also,  they  can  be,  after  the  mine  disposal, 
used  for  works  of,  e.g.  effectively  selecting  the  remains 
such  as  the  mines  and  the  shrub,  or  leveling  of  the 
ground,  and  ditching. 

30  Claims 

1.  A  mine  disposal  apparatus  comprising  a  shovel 
type  heavy  vehicle,  such  as  a  back  hoe,  having  a 
rotary  cutter  attached  in  place  of  a  bucket  to  a  distal 

35  end  of  a  derrickable  and  foldable  arm  of  the  heavy 
vehicle,  said  rotary  cutter  including  a  rotational 
drum  having  cutter  bits  embedded  in  a  circumferen- 
tial  face  thereof  such  that  earth  can  be  cut  to  a 
depth  of  at  least  30  cm  and  said  earth  is  displaced 

40  on  the  opposite  side  to  the  advancing  direction. 

2.  A  mine  disposal  apparatus  according  to  claim  1, 
wherein  said  rotary  cutter  has  cutter  holders 
mounted  on  said  circumferential  face  of  said  rota- 

45  tional  drum,  said  cutter  bits  being  detachably 
attached  to  said  cutter  holders. 

3.  A  mine  disposal  apparatus  according  to  claim  2, 
wherein  said  rotary  cutter  comprises  a  direct-drive 

so  hydraulic  motor  type  rotary  cutter,  a  driving  motor 
being  disposed  on  a  left  side  and  a  right  side  of  said 
rotary  cutter. 

4.  A  mine  disposal  apparatus  according  to  any  pre- 
ss  ceding  claim,  wherein  said  rotary  cutter  is  detacha- 

bly  mounted  to  said  distal  end  of  said  derrickable 
and  foldable  arm  of  said  shovel  type  heavy  vehicle 
through  an  attachment  mounting  device,  said 

10 
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device  comprising  a  link  mechanism  for  linking  said 
device  and  said  arm,  and  a  slide  mechanism  at  a 
distal  end  of  said  link  mechanism  for  varying  a  dis- 
tance  between  members  which  hold  holding  pins  of 
said  attachment.  5 

5.  A  mine  disposal  apparatus  according  to  claim  4, 
wherein  said  rotary  cutter  further  comprises  a  left 
and  right  directionwise  rotation  mechanism,  dis- 
posed  below  a  portion  of  said  rotary  cutter  which  w 
couples  said  attachment  mounting  device. 

6.  A  mine  disposal  apparatus  according  to  any  pre- 
ceding  claim,  wherein  a  glass  window  of  a  driver's 
seat  of  said  heavy  vehicle  comprises  special  bullet-  is 
proof  glass,  and  a  metal-mesh  guard  is  disposed  in 
front  of  said  window. 

distinguishing  by  said  sensor  portion  between 
a  personnel  mine,  a  tank  mine  and  a  dud  mine; 
exposing  by  said  rake  of  said  rotary  cutter  or 
said  skeleton  bucket  if  either  said  tank  mine  or 
said  dud  mine; 
transporting  manually,  for  example,  said  tank 
mine  or  said  dud  mine  to  be  dealt  with  at  a  det- 
onation  area;  and 
breaking  a  dud  personnel  mine  by  said  rotary 
cutter  rotating  at  a  high  speed. 

13.  An  apparatus  of  a  mine  disposal  method  according 
to  claim  12,  wherein  said  cutter  bits  are  replacea- 
ble,  such  that,  when  said  landmines  have  been 
dealt  with,  said  rotary  cutter  can  perform  agricul- 
tural  work. 

7.  A  mine  disposal  apparatus  according  to  any  pre- 
ceding  claim,  wherein  said  rotary  cutter  is  inter-  20 
changeable  with  a  skeleton  bucket  detachably 
mountable  through  said  attachment  mounting 
device. 

8.  A  mine  disposal  apparatus  according  to  any  pre-  25 
ceding  claim,  wherein  said  rotary  cutter  is  inter- 
changeable  with  a  sensor  portion  of  a  mine  counter 
detachably  mountable  through  said  attachment 
mounting  device. 

30 
9.  A  mine  disposal  apparatus  according  to  any  pre- 

ceding  claim,  wherein  a  sensor  portion  of  a  mine 
counter  is  mounted  on  the  side  of  said  derrickable 
and  foldable  arm  of  said  shovel  type  heavy  vehicle, 
such  as  said  back  hoe.  35 

10.  A  mine  disposal  apparatus  according  to  any  pre- 
ceding  claim,  wherein  said  rotary  cutter  is  provided 
with  a  rake. 

40 
11.  A  mine  disposal  apparatus  according  to  any  pre- 

ceding  claim,  wherein  said  cutter  bits  are  arranged 
spirally  on  said  rotational  drum  of  said  rotary  cutter, 
such  that  the  spiral  winding  direction  corresponds 
to  the  rotational  direction.  45 

12.  A  mine  disposal  method  uses  an  apparatus  in 
which  a  rotary  cutter  with  a  rake,  or  a  skeleton 
bucket,  as  a  detachable  attachment  is  mounted  to  a 
distal  end  of  a  derrickable  and  foldable  arm  of  a  so 
shovel  type  heavy  vehicle,  such  as  a  back  hoe,  and 
a  sensor  portion  is  attached  to  the  side  of  said  arm, 
said  method  comprising  the  steps  of: 

preparatory  work  performed  by  said  rotary  cut-  55 
ter  to  remove  vegetation,  such  as  shrubs,  ditch 
reeds  and  grass,  and  by  said  skeleton  bucket  to 
remove  clay  walls,  mounds  and  banks; 

11 
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