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(B4)  Mine-field  clearing  apparatus  mountable  on  a  vehicle. 
©  Mine  clearing  apparatus  for  attachment  to  a  vehicle 
comprising  a  frame  10  mountable  onto  a  vehicle  for 
selectable  positioning  in  a  raised  or  lowered  orientation; 
plough  apparatus  36,  40  for  raising  and  shunting  aside 
mines,  mounted  onto  the  frame;  and  devices  60,  68,  70,  82 
for  selectably  retaining  the  frame  in  a  raised  orientation  and 
comprising  control  apparatus  80  operable  from  inside  the 

Croydon  Printing  Company  Ltd. 

M i n e   clearing  apparatus  for  attachment  to  a  vehicle 
comprising  a  frame  10  mountable  onto  a  vehicle  for 
selectable  positioning  in  a  raised  or  lowered  orientation; 
plough  apparatus  36,  40  for  raising  and  shunting  aside 
mines,  mounted  onto  the  frame;  and  devices  60,  68,  70,  82 
for  selectably  retaining  the  frame  in  a  raised  orientation  and 
comprising  control  apparatus  80  operable  from  inside  the 
vehicle  for  releasing  the  frame  from  the  raised  orientation 
and  allowing  it  to  assume  the  lowered  orientation.  The  frame 
is  automatically  raised  when  the  vehicle  moves  backwards. 



FIELD  OF  THE  INVENTION 

The  p r e s e n t   invent ion   r e l a t e s   to  appa ra tu s   f o r  

c l e a r i n g   mines,   and  more  p a r t i c u l a r l y   to  mine  c l e a r i n g  

appa ra tus   mountable   on  an  armoured  v e h i c l e   such  as  a  t a n k .  

BACKGROUND  OF  THE  INVENTION 

It  is  known  in  tank  warfare  to  employ  mine 

c l e a r i n g   a p p a r a t u s   mounted  on  a  veh ic le   for  c l e a r i n g   a 

path  through  a  m i n e - f i e l d .   Conventional  mine  c l e a r i n g  

appa ra tus   which  i s  mounted   on  armoured  v e h i c l e s   i s  

r e l a t i v e l y   cumbersome  and  often  i n t e r f e r e s   with  t h e  

f i g h t i n g   a b i l i t y   of  the  veh ic le .   T h i s  i s   due  to  a  number 

of  d i s a d v a n t a g e s .   F i r s t l y ,   once  it  is  d e s i r e d   to  p a s s  

through  a  mine  f i e l d ;   lowering  the  mine  c l e a r i n g   a p p a r a t u s  

into  ground  engaging  pos i t ion   r equ i re s   a  manual  o p e r a t i o n  

from  o u t s i d e   the  tank.   Raising  of  the  mine  c l e a r i n g   a p p a r a t u s  

out  of  ground  engaging  pos i t ion   is  sometimes  done  m a n u a l l y  

and  sometimes  done  by  means  of  a  h y d r a u l i c   or  e l e c t r i c a l  

l i f t e r .   The  h y d r a u l i c   or  e l e c t r i c   l i f t e r   is  e x t r e m e l y  

s u s c e p t i b l e   to  f a i l u r e   and  may  be  d i s a b l e d   even  by  s m a l l -  

weapons  f i r e .   In  such  a  case,  the  veh i c l e   may  be  t o t a l l y  

d i s ab l ed   in  i t s   m o b i l i t y .   Another  d i f f i c u l t y   w i t h  
0 

conven t iona l   mine  c l e a r i n g   apparatus  i s  t h a t   in  i t s   r a i s e d  

p o s i t i o n ,   i t   i n t e r f e r e s   with  the  f i e l d   of  v i s ion   of  the  d r i v e r  

of  the  v e h i c l e   and  may  also  i n t e r f e r e   with  the  p o s i t i o n i n g  

of  the  cannon  of  an  armoured  vehic le   such  as  a  t a n k .  



SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i nven t ion   seeks  to  overcome 

d i s a d v a n t a g e s   and  l i m i t a t i o n s   of  p r io r   art   mine  c l e a r i n g  

a p p a r a t u s   and  p rov ides   mine  c l e a r i n g   appara tus   f o r  

a t t a c h m e n t   to  a  v e h i c l e   compris ing  a  frame  mountable  onto  a 

v e h i c l e   for  s e l e c t a b l e   p o s i t i o n i n g   in  a  r a i s e d   or  l o w e r e d  

o r i e n t a t i o n ;   appa ra tu s   for  r a i s i n g   and  shunt ing   aside  mines  

mounted  onto  the  frame,  and  appara tus   for  s e l e c t a b l y  

r e t a i n i n g   the  frame  in  a  r a i s ed   o r i e n t a t i o n   and  c o m p r i s i n g  

con t ro l   appa ra tu s   o p e r a b l e   from  ins ide   the  veh ic le   f o r  

r e l e a s i n g   the  frame  from  the  r a i s ed   o r i e n t a t i o n   and  a l l o w i n g  

i t   to  assume  the  lowered  o r i e n t a t i o n .  

Fur the r   in  accordance   with  an  embodiment  of  t h e  

i n v e n t i o n ,   there   is  p rovided  mine  c l e a r i n g   appara tus   f o r  

a t t a c h m e n t   to  a  v e h i c l e   compris ing  a  frame  mountable  onto  a 

v e h i c l e   for  s e l e c t a b l e   p o s i t i o n i n g   in  a  r a i s ed   or  l o w e r e d  

o r i e n t a t i o n ;   appa ra tu s   for  r a i s i n g   and  shunt ing  aside  mines  

mounted  onto  the  frame;  and  appara tus   for  a u t o m a t i c a l l y  

r a i s i n g   the  frame  from  i t s   lowered  o r i e n t a t i o n   to  i t s   r a i s e d  

o r i e n t a t i o n   in  response   to  backwards  motion  of  t h e  v e h i c l e .  

A d d i t i o n a l l y   in  accordance  with  an  embodiment  o f  

the  i n v e n t i o n ,   the  appara tus   for  r a i s i ng   and  shunt ing  a s i d e  

mines  comprises   a  p l u r a l i t y   of  plow  tee th   which,  in  o p e r a t i o n ,  

extend  below  the  ground  su r face   and  f i r s t   and  second  plow 

s e c t i o n s ,   d i sposed   one  above  another   in  hinged  engagement  and 

o p e r a t i v e   to  l ie   in  the  same  plane  during  ope ra t ion   and  i n  

fo lded   engagement  when  the  frame  is  in  i t s   r a i sed   o r i e n t a t i o n ,  

so  as  not  to  i n t e r f e r e   with  normal  tank  o p e r a t i o n .  



Fur ther   in  accordance  with  an  embodiment  of  t h e  

presen t   i n v e n t i o n ,   the  r a i s i n g   and  shunt ing   appara tus   a l s o  

comprises  a  g l i d ing   su r face   which  suppor t s   the  frame  in  i t s  

lowered  o r i e n t a t i o n .   The  g l i d ing   su r f ace   is  provided  with  a 

f ront   mine  d e f l e c t o r   p la te   for  d e f l e c t i n g   mines  in  the  path 

t h e r e o f .   The  g l i d ing   su r face   may  be  provided  with  a  r e t a i n i n g  

member  so  as  to  prevent   i n a d v e r t e n t   engagement  of  the  g l i d i n g  

sur face   with  t r eads   of  i t s   suppor t i ng   veh i c l e   under  c e r t a i n  

cond i t i ons   of  t e r r a i n .  

There  is  also  provided  in  accordance   with  an 

embodiment  of  the  p re sen t   i nven t ion   appa ra tus   for  c l e a r i n g  

mines  compris ing  a  frame  mountable  onto  a  v e h i c l e   for  s e l e c t a b l e  

p o s i t i o n i n g   in  a  r a i s ed   or  lowered  o r i e n t a t i o n ,   p l o w  a p p a r a t u s  

for  r a i s i n g   and  shunt ing  aside  mines  mounted  onto  the  frame  and 

appara tus   for  a u t o m a t i c a l l y   r a i s i n g   the  plow  from  i ts   lowered 

o r i e n t a t i o n   to  i ts   r a i s ed   o r i e n t a t i o n   in  response   to  backwards 

motion  of  the  veh ic le   and  inc lud ing   mounting  appara tus   r o t a t a b l y  

mounted  onto  the  v e h i c l e ,   spring  s u p p o r t i n g   appara tus   mounted 

onto  the  mounting  appara tus   and  a t t a c h e d   to  the  plow  a p p a r a t u s ,  

and  tooth  appara tus   f ixed  onto  the  mounting  appara tus   and 

arranged  for  s e l e c t a b l e   engagement  with  a  v e h i c l e . t r e a d ,   t h e  

spring  suppor t ing   appara tus   being  o p e r a t i v e   when  the  plow  is  in  

i ts   lowered  o r i e n t a t i o n   to  urge  the  tooth  appara tus   into  d r i v e n  

engagement  with  the  veh ic le   t read  whereby  during  backwards 

movement  of  the  veh ic le   the  mounting  appa ra tus   r o t a t e s   in  a 

f i r s t   d i r e c t i o n ,   thereby   extending  the  length   of  the  s p r i n g  

suppor t ing   a p p a r a t u s ,   and  i n c r e a s i n g   the  spr ing   force  t h e r e o f  

unti l   a  spring  force  is  reached  at  a  f i r s t   p o s i t i o n   of  the  

mounting  appara tus   s u f f i c i e n t   to  r a i s e   the  plow  to  i ts   r a i s e d  



o r i e n t a t i o n .   Continued  r o t a t i o n   of  the  mounting  a p p a r a t u s  

r a i s e s   the  plow  un t i l   i t   engages  a  r e t a i n i n g   hook,  a n d  i s  

held  s t a t i o n a r y .   Con t inued  backwards   movement  of  the  v e h i c l e  

t r eads   causes  the  mounting  appa ra tus   to  con t inue   to  r o t a t e   i n  

the  f i r s t   d i r e c t i o n   i n c r e a s i n g   the  length  and  spr ing   f o r c e  

of  the  spr ing  suppor t   un t i l   i t   passes  a  second  p o s i t i o n  

d e f i n i n g   a  f i r s t   dead  poin t   at  which  the  l o n g i t u d i n a l   axis  o f  

the  spr ing  s u p p o r t i n g   appa ra tus   i n t e r s e c t s   the  axis  of  r o t a t i o n  

of  the  mounting  a p p a r a t u s .   After   it   passes  the  second  p o s i t i o n  

the  mounting  a p p a r a t u s   reaches  a  th i rd   p o s i t i o n   at  which  t h e  

t ee th   are  d i sengaged   from  the  t r eads   for  free  forward  movement 

dr iven  by  the  spr ing   force  of  the  spring  suppor t ing   a p p a r a t u s .  

The  mounting  a p p a r a t u s   then  r o t a t e s   under  the  force  of  t h e  

spr ing   s u p p o r t i n g   appa ra tu s   for  a  four th   p o s i t i o n   at  which 

the  t ee th   are  t o t a l l y   d isengaged  from  the  t r e a d s ,   and  t h e  

spr ing  s u p p o r t i n g   appa ra tus   is  at  a  minimum  length.  and  s p r i n g  

f o r c e .  

Fu r the r   in  accordance  with  an  embodiment  of  t h e  

i n v e n t i o n ,   the  spr ing   s u p p o r t i n g   appara tus   comprises   f i r s t   and 

second  sp r ings   having  d i f f e r e n t   spring  c o n s t a n t s   a r ranged   in  a 

s e r i e s   a r r a n g e m e n t .  

A d d i t i o n a l l y   in  accordance  with  an  embodiment  of  t h e  

p re sen t   i n v e n t i o n ,   at  l e a s t   one  of  the  spr ings   comprises   a  d i s k  

or  b e l l e v i l l e   s p r i n g .  

Fur the r   in  accordance   with  an  embodiment  of  the  p r e s e n t  

i n v e n t i o n ,   the  tooth   appara tus   comprises  two  t e e t h ,   one  of  which 

engages  the  v e h i c l e   t r eads   when  the  frame  is  in  the  lowered  

o r i e n t a t i o n   upon  the  onset   of  backwards  motion  and  the  other  o f  



which  becomes  disengaged  from  the  veh ic le   t r eads   upon  t r a v e r s a l  

of  the  t h i r d   p o s i t i o n ,   in  order  to  permit  s p r i n g  d r i v e n  

r o t a t i o n   of  mounting  a p p a r a t u s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  p resen t   inven t ion   wil l   be  more  f u l l y   u n d e r s t o o d  

and  a p p r e c i a t e d   from  the  fo l lowing   d e t a i l e d   d e s c r i p t i o n   t a k e n  

in  c o n j u n c t i o n   with  the  drawings  in  which :  

Fig.  1  is  a  top  view  i l l u s t r a t i o n   of  mine  c l e a r i n g  

appara tus   c o n s t r u c t e d   and  o p e r a t i v e   in  accordance  with  an 

embodiment  of  the  present   i n v e n t i o n ;  

Fig.  2  is  a  side  view  i l l u s t r a t i o n   of  the  a p p a r a t u s  

of  Fig.  1  in  a  lowered  o r i e n t a t i o n ;  

Fig.  3  is  a  side  view  i l l u s t r a t i o n   of  the  a p p a r a t u s  

of  Figs.  1  and  2  in  a  p a r t i a l l y   lowered  o r i e n t a t i o n ;  

Figs.   4A  and  4B  a r e  r e s p e c t i v e   views  of  a  l o c k i n g  

mechanism  forming  part   of  the  appara tus   of  Figs.  1,  2  and  3 

in  r e s p e c t i v e   locked. and  unlocked  o r i e n t a t i o n s ;  

Fig.  5  is  a  top  view  i l l u s t r a t i o n   of  an  a l t e r n a t e  

embodiment  of  mine  c l ea r ing   appara tus   c o n s t r u c t e d   and  o p e r a t i v e  

in  accordance   with  the  present   i n v e n t i o n ;  

Fig.  6  is  a  side  view  i l l u s t r a t i o n   of  the  a p p a r a t u s  

of  Fig.  5  in  a  lowered  o r i e n t a t i o n ;  

Fig.  7  is  a  side  view  i l l u s t r a t i o n   of  the  a p p a r a t u s  

of  Figs.  5  and  6  in  a  p a r t i a l l y   r a i sed   o r i e n t a t i o n ;  

Fig.  8  is  a  side  view  i l l u s t r a t i o n   of  the  a p p a r a t u s  

of  Figs.  5-7  in  a  ra i sed   o r i e n t a t i o n   with  the  spring  s u p p o r t  

appa ra tus   at  a  f i r s t   dead  point  o r i e n t a t i o n ;   and 

Fig.  9  is  a  side  view  i l l u s t r a t i o n   of  the  a p p a r a t u s  

of  Figs.  5-8  in  a  ra ised   o r i e n t a t i o n .  



DETAILED  DESCRIPTION  OF  THE  INVENTION 

Reference  is  now  made  to  Figs.  1 -  3  which  i l l u s t r a t e  

mine  c l e a r i n g   appa ra tus   c o n s t r u c t e d   and  o p e r a t i v e   in  accordance  

with  an  embodiment  of  the  p re sen t   i n v e n t i o n .   The  p r e s e n t  

d e s c r i p t i o n   is  p r e sen t ed   with  p a r t i c u l a r   r e f e r e n c e   to  mine 

0 
c l e a r i n g   appara tus   which  is  mountable  onto-a   p a r t i c u l a r   type  

of  tank,   the  M-60  Pa t ton .   I t  i s   a p p r e c i a t e d   tha t   th is   i s  

e n t i r e l y   for  the  purpose  of  i l l u s t r a t i o n   and  tha t   the  i n v e n t i o n  

is  a p p l i c a b l e   to  o ther   types  of  tanks  and  p o s s i b l y   o t h e r  

v e h i c l e s   as  w e l l .  

As  seen  in  the  i l l u s t r a t i o n s ,   the  mine  c l e a r i n g  

appa ra tu s   comprises  a  frame  10  i nc lud ing   a  pa i r   of  i d e n t i c a l  

s ide  po r t i ons   12  which  are  jo ined   at  t h e i r   f r o n t   end  by  a  c r o s s  

bar  14  and  at  t h e i r   rear   end  support   an  axle  16.  Frame  10 

is  r i g i d l y   mounted  onto  an  armoured  veh i c l e   such  as  a  M-60  t ank  

in  the  i l l u s t r a t e d   embodiment  by  engagement  of  pins  17  l o c a t e d  

at  side  po r t ions   12  with  towline  lugs  f ixed  onto  the  t a n k .  

R i d i g i t y   of  mounting  is  provided  by  bo l t s   18  which  engage  t he  

unde r s ide   of  the  tank  and  force  mounting  p l a t e s   20,  f i x e d l y  

mounted  onto  side  p o r t i o n s   12  on  the  oppos i t e   s i d e  o f   pins  1 7 ,  

into  t i g h t   engagement  with  the  unders ide   hull  of  the  t a n k .  

F i r s t   and  second  arms  22  and  24  are  i n d e p e n d e n t l y  

r o t a t a b l y   mounted  onto  axle  16  and  extend  fo rward ly   t h e r e o f  

in  g e n e r a l l y   p a r a l l e l   p lanes .   Arms  22  and  24  are  s t r e n g t h e n e d  

by  r e i n f o r c i n g   elements   26  and  28  r e s p e c t i v e l y   which  a r e  

f ixed   at  one  end  t h e r e o f   to  the  r e s p e c t i v e   arms  and  a r e  

r o t a t a b l y   mounted  by  means  of  clamps  30  and  32  onto  axle  16. 



Rigid ly   mounted  onto  each  of  arms  22  and  24  is  a 

mine  plowing  assembly  34.  Mine  plowing  assembly  34  compr i ses  

main  plow  por t ion   36,  of  g e n e r a l l y   e longa te   c o n f i g u r a t i o n   and 

concave  cross  s e c t i o n .  

The  general  c o n f i g u r a t i o n   of  main  plow  po r t ion   36 

may  be  s i m i l a r   to  that   of  an  o r d i n a r y   veh i c l e   powered  snow 

plow.   Disposed  above  main  plow  p o r t i o n   36  and  h i n g e d  

t h e r e o n t o   is  a n  a u x i l i a r y   p l o w  p o r t i o n   38.  A u x i l i a r y   plow 

por t ion   38  has  two  p o s i t i o n s ,   a  lowered  p o s i t i o n   in  which  i t  

extends  fo rward ly   of  the  sur face   of  main  plow  po r t ion   36  and 

a  r a i s ed   p o s i t i o n   in  which  i t   d e f i n e s   an  upper  c o n t i n u a t i o n  

of  the  sur face   of  the  main  plow  p o r t i o n   36.  This  h i n g e d  

c o n s t r u c t i o n   is  to  obvia te   the  problem  of  i n t e r f e r e n c e   w i t h  

a  d r i v e r ' s   f i e l d   of  v i s ion   or  with  the  range  of  o p e r a t i o n  

of  the  armament  on  a  tank.  Towards  th i s   end,  the  h i n g e d  

a u x i l i a r y   plow  por t ion   38  may  be  lowered  when  the  p lowing  

assembly  34  is  in  i ts   r a i sed   o r i e n t a t i o n .  

Disposed  below  main  plow  por t ion   36  there   a r e  

provided  a  p l u r a l i t y   of  v e r t i c a l l y   d isposed  p lanar   b l a d e s   40,  

. which  during  ope ra t ion   are  d isposed   below  the  ground  s u r f a c e .  

. The  h o r i z o n t a l   spacing  between  a d j a c e n t   v e r t i c a l   blades  i s  

s e l e c t e d   to  be  such  that   a n t i - v e h i c l e   mines  will  of  n e c e s s i t y  

be  engaged  thereby.   The  blades  are  provided  with  an  i n c l i n e d  

forward  su r f ace ,   so  as  to  r a i se   mines  loca ted   under  the  ground 

su r face   into  engagement  with  main  plow  por t ion   36,  so  t h a t  

they  may  be  plowed  a s i d e .  



A  d e s i r e d   depth  of  o p e r a t i o n  f o r   blades  40  i s  

determined  by  means  of  a  g l i d ing   su r f ace   assembly  42  which 

is  a r t i c u l a t e d l y   mounted  onto  each  of  arms  22  and  24. 

The  g l i d ing   s u r f a c e   assembly  42  comprises   a  sled  44  which  i s  

ar ranged  to  s l i de   on  the  ground  su r f ace   and  is  formed  at  i t s  

f ron t   with  a  v e r t i c a l   blade  47  for  d e f l e c t i n g   mines  to  t h e  

side  t h e r e o f .   Sled  44  is  r o t a t a b l y   mounted  onto  a  cam  s l o t  

of  a  mounting  p l a t e   46.  Mounting  p l a t e   46  is  mounted  in  t u r n  

onto  a  mounting  element  48.  It  is  a p p r e c i a t e d   tha t   sled  44 

is  pe rmi t t ed   to  undergo  a  somewhat  complex  a r t i c u l a t e d  

motion  in  a  s i n g l e   plane  wi th in   l i m i t s   defined  by  t h e  

r e s p e c t i v e   cam  pa ths .   This  mounting  arrangement   p e r m i t s  

s e l e c t a b l e   a d j u s t m e n t  o f   the  p e n e t r a t i o n   depth  of  the  p lowing  

assembly  34  and  a lso  permits  the  sled  44  to  be  folded  w h e n  :  

the  plowing  assembly  is  in  i t s   r a i s ed   o r i e n t a t i o n   to  e l i m i n a t e  

i n t e r f e r e n c e   with  ope ra t i on   of  the  t a n k .  

A  chain  50  extends  from  each  a u x i l i a r y   plow  por t ion   38 

to  a  l o c a t i o n   on  the  tank  hull  or  onto  frame  10.  The  l e n g t h  

of  the  chain  50  is  s e l e c t e d   such  tha t   i t   is  s lack  when  t h e  

plowing  assembly  is  in  i t s   r a i sed   o r i e n t a t i o n   but  becomes  t i g h t  

when  the  plowing  assembly  i s  l o w e r e d ,   thus  pu l l ing   on 

a u x i l i a r y   plow  p o r t i o n   38  and  o r i e n t i n g   it   towards  a  g e n e r a l l y  

v e r t i c a l   o r i e n t a t i o n .   The  full   r a i s ed   o r i e n t a t i o n   of  t h e  

a u x i l i a r y   plow  po r t i on   38  is  reached  only  when  soil  being  plowed 

is  forced  t h e r e a g a i n s t .  

Reference   is  now  made  a d d i t i o n a l l y   to  Figs.  4A  and  48 

which  t o g e t h e r   with  Figs.  1 -  3  i l l u s t r a t e   appara tus   f o r  

r e t a i n i n g   the  arms  in  t h e i r   r a i sed   o r i e n t a t i o n   and  f o r  



s e l e c t a b l e   r e l e a s e   t h e r e o f .   A  hook  member  60,  is  p i v o t a b l y  

mounted  about  an  axis  62  onto  each  side  po r t i on   12  and 

comprises  a  socket   p o r t i o n   64  loca ted   at  one  end  t h e r e o f  

and  a  r o l l e r   por t ion   66  at  another   end  t h e r e o f   and  hav ing  

mounted  thereon  a  r o l l e r   68.  A  s e l e c t a b l e   r e l e a s e   lever  70 

is  p i v o t a b l y   mounted  onto  each  side  po r t ion   12  about  an 

axis  72  and  def ines   f i r s t   and  second  r o l l e r   suppor t   s h o u l d e r s  

74  and  76.  A  spring  78  jo ins   hook  member  60  and  r e l e a s e  

lever   70,  urging  lever   70  into  s ea t ing   engagement  with  r o l l e r  

68  at  one  of  shoulders   74  and  76.  A  cable  connec t ion   80 

is  provided  to  the  i n t e r i o r   of  the  v e h i c l e ,   such  that   p u l l i n g  

on  the  cable  is  o p e r a t i v e   to  provide  c o u n t e r - c l o c k w i s e  

movement  of  lever   70  about  i ts   pivot   axis  72  ( a s  s een   in  

Figs.   4A  and  4B).  

The  o p e r a t i o n   of  the  appara tus   d e s c r i b e d   he re inabove  

will   be  understood  from  a  c o n s i d e r a t i o n   of  Figs.  4A  and  4B. 

Fig.  4B  shows  a  r e t a i n e r   r o l l e r   82  which  is  f i x e d l y   mounted 

onto  each  of  arms  22  and  24  about  to  engage  socket   por t ion   64 

and  moving  in  an  arc  i l l u s t r a t e d   by  an  arrow  84.  Engagement 

of  r o l l e r   82  with  a  su r f ace   86  of  the  socket   po r t ion   f o r c e s  

the  hook  member  to  p ivot   in  a  c lockwise  d i r e c t i o n   about  i t s  

pivot   axis  62  (in  the  sense  of  Figs.  4A  and  4B).  Due  to  t he  

ac t ion   of  r o l l e r   68  a g a i n s t   hook  member  60,  and  the  subsequen t  

tendency  of  hook  member  60  to  r o t a t e   in  a  c o u n t e r c l o c k w i s e  

d i r e c t i o n   in  response  to  the  e f f e c t   of  g r a v i t y   on  r o l l e r   82 

and  the  massive  plowing  assembly  a t t ached   t h e r e t o ,   r o l l e r   68 

sea ts   on  shoulder   76  and  is  thus  prevented   from  f u r t h e r  

coun t e r c lockwi se   r o t a t i o n   into  an  open  o r i e n t a t i o n .  



Roller   82  is  thus  secure ly   engaged  by  hook  member  60  and  arms 

22  and  24  are  ma in t a ined   in  t he i r   r e s p e c t i v e   r a i s e d  

o r i e n t a t i o n ,   p rovided   that   lever  70  remains  in  the  s e a t e d  

p o s i t i o n   (Fig.  4A).  

When  i t   is  des i red   to  lower  arms  22  and  24  to  t h e i r  

r e s p e c t i v e   lowered ,   ground  engaging  o r i e n t a t i o n s ,   i t   i s  

s u f f i c i e n t   to  pull  on  r e s p e c t i v e   cables   80  from  the  s a f e t y  

of  the  d r i v e r ' s   compartment.  Pul l ing   of  cables   80  c a u s e s  

the  lever   70  to  p ivot   in  a  c o u n t e r c l o c k w i s e   d i r e c t i o n   and 

out  of  s u p p o r t i n g   engagement  with  r o l l e r   68.  'Hook  member  60 

is  then  free  to  r o t a t e   in  a  c o u n t e r c l o c k w i s e   d i r e c t i o n   abou t  

i ts   pivot   such  tha t   pin  82  is  r e l e a s e d ,   thus  a l lowing  arm  22 

or  24  as  the  case  may  be  and  the  a s s o c i a t e d   mine  p lowing  

assembly  34  to  f a l l   by  grav i ty   into  t h e i r   r e s p e c t i v e   lowered 

o r i e n t a t i o n s   in  engagement  with  the  ground.  Meanwhile,  under  

. the  i n f l u e n c e   of  spr ing  78,  r o l l e r   68  s ea t s   on  s u p p o r t  

.  shou lder   74.  It  is  apprec ia ted   tha t   the  p a r t i c u l a r   c o n s t r u c t i o n  

of  the  hook  member  60  and  of  the  lever   70  enable  the  r e l e a s e  

of  the  mine  plowing  assembly  to  be  achieved  with  r e l a t i v e l y  

l i t t l e   pull  fo rce   on  cable  connect ion  80 .  

Reference   is  now  made  once  again  to  Figs.  1,  2  and  3 .  

which  also  i l l u s t r a t e   apparatus  for  a u t o m a t i c a l l y   l i f t i n g   t h e  

mine  plowing  assembly.   There  are  provided  two  i n s t a l l a t i o n s  

of  such  a p p a r a t u s ,   corresponding  to  the  two  mine  p lowing  

a s sembl i e s .   The  appara tus   for  a u t o m a t i c a l l y   l i f t i n g   the  mine 

plowing  assembly  comprises  a  f r e e ly   r o t a t a b l e   disk  90  which  i s  

bearing  mounted  onto  a  mounting  member  92  which  is  b o l t e d  

onto  a  t e n s i o n   wheel  94  of  a  tank.  Tension  wheel  94  engages  



the  t read  of  the  tank  and  main ta ins   it  at  a  des i red   t e n s i o n .  

Mounted  on  an  ou te r   facing  surface   of  disk  90  are  t h r e e  

outer   pins  95,  96  and  97  and  an  inner  d i sposed   pin  98.  

Mounted  on  an  inner   facing  surface   of  disk  90  is  a  tooth  100 

which  is  d i sposed   o r d i n a r i l y   out  of  engagement  with  c o r r e s p o n d i n g  

i n t e r s t i c e s   de f ined   between  p la tes   of  the  tank  t r e a d .  

Mounted  on  pin  95  is  a  l i f t i n g   chain  99  which  i s  

a t t ached   at  i t s   o ther   end  to  a  l o c a t i o n   102  f ixed  onto  main  plow 

por t ion   36.  Mounted  on  pin  98  is  a  spr ing   104  which  is  a t t a c h e d  

at  i ts   o ther   end  to  main  plow  por t ion   36.  Spring  104  i s  

o p e r a t i v e   when  in  the  o r i e n t a t i o n   i l l u s t r a t e d   in  Fig.  2  to  urge 

disk  to  r o t a t e   about  i t s   axis  91  in  a  c lockwise   d i r e c t i o n  

(in  the  sense  of  Fig.  2).  This  r o t a t i o n   b r ings   tooth  100  i n t o  

dr iven  engagement  with  co r re spond ing   i n t e r s t i c e s   between  p l a t e s  

of  the  tank  t r e a d .   As  soon  as  the  tank  is  moving  f o r w a r d ,  

th is   engagement  produces  only  a  c l i c k i n g   ac t i on   as  engagement 

with  the  i n t e r s t i c e s   between  the  p l a t e s   of  the  tank  t read   tend  

to  move  the  tooth   100  in  a  c o u n t e r c l o c k w i s e   d i r e c t i o n ,   w h i l e  

the  spring  104  snaps  the  tooth  back  in  a  c lockwise   d i r e c t i o n .  

The  appa ra tus   for  a u t o m a t i c a l l y   l i f t i n g   the  mine 

plowing  assembly  desc r ibed   above  is  o p e r a t i v e   upon  r e v e r s e  

motion  of  the  tank  with  the  mine  plowing  a s s e m b l y  i n   a  l o w e r e d  

o r i e n t a t i o n .   As  the  tank  t reads   move  in  a  backwards  d i r e c t i o n  

tooth  100  engages  one  of  the  i n t e r s t i c e s   between  ad j acen t   p l a t e s  

t h e r e o f   and  is  dr iven  t oge the r   with  disk  90  in  a  c l o c k w i s e  

d i r e c t i o n   the reby   causing  chain  99  to  wind  about  pins  96  and  97,  

with  the  r e s u l t   tha t   the  chain  pul ls   the  plowing  assembly  34 

upwardly  unt i l   r o l l e r   82  engages  hook  member  60  in  l o c k e d  

engagement  for  r e t a i n i n g   the  arm  and  a s s o c i a t e d   p lowing 

assembly  in  a  r a i s ed   o r i e n t a t i o n .  



Continued  backwards  motion  of  the  tank  tends  t o  

c o n t i n u e   to  dr ive   tooth  100  and  disk  90  in  a  c lockwise   mot ion .  

Once  plowing  assembly  34  is  locked  by  hook  member  60,  chain  99 

cannot   move  forward  in  the  c lockwise   d i r e c t i o n   and  thus  disk  90 

is  p r even ted   from  p r o g r e s s i n g   in  th is   d i r e c t i o n .   As  a  r e s u l t ,  

t oo th   100  r e p e a t e d l y   engages  dne  of  the  i n t e r s t i c e s   of  t h e  

t r e a d   p l a t e s   and  is  pul led   forward,   only  to  be  snapped  back 

by  the  ac t ion   of  chain  99.  This  l i f t s   the  t r ead   p l a t e   s l i g h t l y  

and  bangs  i t   down,  producing  a  s i g n i f i c a n t   noise  which  s i g n a l s  

to  the  o p e r a t o r   to  t e r m i n a t e   backwards  mot ion .  

Once  forwards  motion  is  commenced,  tooth   100  engages  

one  of  the  i n t e r s t i c e s   of  the  t read  p la tes   and  is  moved  in  a 

c o u n t e r c l o c k w i s e   d i r e c t i o n   unt i l   i t   reaches  a  l o c a t i o n   at  which 

the  t r e ads   tend  to  d i sengage   t h e r e w i t h .   Since  the  o r i e n t a t i o n  .  

of  spr ing   104  has  passed  i t s   dead  spot  due  to  the  r a i s e d  

o r i e n t a t i o n   of  plowing  assembly  34,  spring  104  is  o p e r a t i v e   t o  

urge  the  tooth  100  and  disk  90  to  undertake  f u r t h e r   c o u n t e r -  

c lockwise   motion  unt i l   tooth  100  is  t o t a l l y   d i sengaged   from  t h e  

tank  t r e a d s .   This  o r i e n t a t i o n   remains  unt i l   the  p l o w i n g  

assembly  is  lowered,   at  which  time,  spring  104  is  a g a i n  

r e o r i e n t e d   and  urges  the  disk  90  into  the  o r i e n t a t i o n   shown  i n  

Fig.  2 .  

A  l i m i t   chain  110  is  provided  for  a t t a c h m e n t   between 

frame  10  and  each  of  arms  22  and  24  to  prevent   arms  22  and  24 

from  f a l l i n g   beyond  a  c e r t a i n   l imi t   in  the  event  t ha t   a  sudden 

drop  in  the  ground  level  is  encounte red ,   as  such  a  drop  could  

o t h e r w i s e   bring  the  plowing  assembly  into  engagement  with  t h e  

tank  t r e a d s .  



It  is  noted  tha t   the  plowing  assembly  engages  t h e  

ground  su r f ace   in  the  v i c i n i t y   of  the  t r eads   and  o u t w a r d l y  

t h e r e o f .   In  order  to  p r o t e c t   the  i n t e r m e d i a t e   por t ion   of  t h e  

tank  from  mine  damage,  a  weighted  chain  120  is  mounted  between 

the  two  plowing  a s semb l i e s   to  engage  and  de tona te   any  mines 

tha t   are  encoun te red   at  a  safe  d i s t a n c e   from  the  t a n k .  

Reference  is  now  made  to  Figs.  5 -  9  which 

i l l u s t r a t e   an  a l t e r n a t e   embodiment  of  the  mine  c l e a r i n g  

appara tus   c o n s t r u c t e d   and  o p e r a t i v e   in  accordance  with  t h e  

p resen t   i n v e n t i o n .   Like  numerals  in  Figs.  5  -  9   and  Figs.  1  - 4  

i n d i c a t e   l ike   e l e m e n t s .  

The  mine  c l e a r i n g   appara tus   of  Figs.  5 -  9  a l s o  

comprises  a  frame  10  i nc lud ing   a  pair   of  i d e n t i c a l   side  p o r t i o n s  

12  which  are  jo ined   at  t h e i r   f ron t   end  by  a  cross  bar  14  and 

at  t h e i r   rear   end  suppor t   an  axle  16.  Frame  10  is  r i g i d l y  

mounted  onto  an  armoured  veh ic le   such  as  an  M-60  tank  in  t h e  

i l l u s t r a t e d   embodiment  by  engagement  of  pins  17  loca ted   a t  

side  p o r t i o n s   12  with  towline   lugs  f ixed  onto  t h e  t a n k .  

R i g i d i t y   of  mounting  is  provided  by  bol ts   18  which  engage 

the  unde r s ide   of  t h e . t a n k   and  force  mounting  p l a t e s   20,  f i x e d l y  

mounted  onto  side  p o r t i o n s   12  on  the  oppos i t e   s ide  of  pins  17,  

into  t i g h t   engagement  with  the  unders ide   hull  of  the  t a n k .  

F i r s t   and  second  arms  22  and  24  are  i n d e p e n d e n t l y  

r o t a t a b l y   mounted  onto  axle  16  and  extend  forwardly   t h e r e o f  

in  g e n e r a l l y   p a r a l l e l   p lanes .   Arms  22  and  24  are  s t r e n g t h e n e d  

by  r e i n f o r c i n g   e lements   26  and  28  r e s p e c t i v e l y   which  a r e  

f ixed  at  one  end  t h e r e o f   to  the  r e s p e c t i v e   arms  and  a r e  

r o t a t a b l y   mounted  by  means  of  clamps  30  and  32  onto  axle  16. 



Rigid ly   mounted  onto  each  of  arms  22  and  24  i s  

a  mine  plowing  assembly  34.  Mine  plowing  assembly 34  compr ises  

main  plow  po r t i on   36  which  is  s u b s t a n t i a l l y   i d e n t i c a l   t o  

t ha t   desc r ibed   in  connec t i on   with  Figs.  1  -   4.  Disposed  

above  main  plow  p o r t i o n   36  and  hinged  t h e r e o n t o   is  an 

a u x i l i a r y   plow  p o r t i o n   38,  s u b s t a n t i a l l y   i d e n t i c a l   with  t h a t  

desc r ibed   h e r e i n a b o v e .  

Disposed  below  main  plow  po r t ion   36  there   a r e  

provided  a  p l u r a l i t y   of  v e r t i c a l l y   d isposed  p lanar   blades  4 0 ,  .  

w h i c  d u r i n g   o p e r a t i o n   are  d isposed  below  the  ground  s u r f a c e .  

The  ho r i zon ta l   spacing  between  ad j acen t   v e r t i c a l   blades  i s  

s e l e c t e d   to  be  such  t h a t   a n t i - v e h i c l e   mines  w i l l ,   of  n e c e s s i t y ,  .  

be  engaged  t h e r e b y .   The  blades  are  p r o v i d e d  w i t h   an  i n c l i n e d  

forward  s u r f a c e ,   so  as  to  r a i s e   mines  loca ted   under  the  ground 

sur face   into  engagement  with  main  plow  po r t i on   36,  so  t h a t  

they  may  be  plowed  a s i d e .  

A  d e s i r e d - d e p t h   o f  o p e r a t i o n   for  blades  40  i s  

determined  by  means  of  a  g l i d ing   su r face   assembly  42  which 

is  a r t i c u l a t e d l y   mounted  onto  each  of  arms  22  and  24.  The 

g l i d ing   sur face   assembly  42  comprises  a  sled  44  which  i s  

arranged  to  s l i de   on  the  ground  sur face   and  is  formed  at  i t s  

f ron t   with  a  v e r t i c a l   blade  45  for  d e f l e c t i n g   mines  to  t h e  
0 

side  t h e r e o f .   Sled  44  is  r o t a t a b l y   mounted  onto  a cam  s l o t  

of  a  mounting  p l a t e   46.  Mounting  p la te   46  is  mounted  in  t u r n  

onto  a  mounting  e lement   48.  It  is  a p p r e c i a t e d   tha t   sled  44 

is  permi t ted   to  undergo  a  somewhat  complex  a r t i c u l a t e d   motion 

in  a  s ingle   plane  w i th in   l i m i t s   def ined  by  the  r e s p e c t i v e  

cam  paths.   This  mounting  arrangement   permits   s e l e c t a b l e  



adjus tment   of  the  p e n e t r a t i o n   depth  of  the  plowing  assembly  34 

and  also  permits   the  sled  44  to  be  folded  when  the  p lowing  

assembly  is  in  i t s   r a i s e d   o r i e n t a t i o n   to  e l imina te   i n t e r f e r e n c e  

with  ope ra t ion   of  the  t a n k .  

A  chain  50  ex tends   from  each  a u x i l i a r y   plow  por t ion   38 

to  a  l o c a t i o n   on  the  tank  h u l l .   The  length  of  the  chain  50 

is  s e l e c t e d   such  tha t   i t   is  s lack  when  the  plowing  assembly  i s  

in  i t s   r a i sed   o r i e n t a t i o n   but   becomes  t i g h t   when  the  plowing 

assembly  is  lowered,   thus  p u l l i n g   on  a u x i l i a r y   plow  por t ion   38 

and  o r i e n t i n g   it   towards  a  g e n e r a l l y   v e r t i c a l   o r i e n t a t i o n .  

The  ful l   r a i sed   o r i e n t a t i o n   of  the  a u x i l i a r y   p low  po r t i on   38 

is  reached  only  when  soi l   being  plowed  is  forced  t h e r e a g a i n s t .  

The  locking   mechanism  of  Figs.  4A  and.4B  also  a c t  

as  descr ibed   he re inabove   w i t h  t h e   appara tus   of  Figs.  5 -   9 

to  r e t a i n   the  arms  in  t h e i r   r a i s e d   o r i e n t a t i o n   and  t o  

s e l e c t a b l y   r e l e a s e   them.  

Reference  is  now  made  again  to  Figs:  5 -  9  which 

i l l u s t r a t e   an  a p p a r a t u s   for  a u t o m a t i c a l l y   l i f t i n g   t h e  m i n e  

plowing  assembly.  There  are  provided  two  i n s t a l l a t i o n s   o f  

such  a p p a r a t u s ,   c o r r e s p o n d i n g   to  the  two  mine  p lowing 

a s sembl i e s .   The  a p p a r a t u s   for  a u t o m a t i c a l l y   l i f t i n g   the  mine 

plowing  assembly  comprises   a  f r e e l y   r o t a t a b l e   disk  segment  190 

which  is  bearing  mounted  onto  a  mounting  member  192  which  i s  

bolted  onto  a  t ens ion   wheel  194  of  a  tank.  Tension  wheel  194 

engages  the  t read  of  the  tank  and  mainta ins   it  as  a  d e s i r e d  

t ens ion .   Mounted  on an  ou te r   facing  surface  o f  d i s k   segment  190 

at  a  f i r s t   radius   from  the  p ivot   l oca t ion   193  about  which  t h e  

disk  segment  r o t a t e s ,   is  a  mounting  pin  195.  Mounted  on  an 



edge  s u r f a c e   of  disk  segment  190  are  f i r s t   and  second  spaced 

t ee th   196  and  198  which  s e l e c t a b l y   engage  the  i n t e r s t i c e s  

de f ined   between  p l a t e s   of  the  tank  t read   in  accordance  w i t h  

an  embodiment  of  the  i n v e n t i o n .  

Spring  s u p p o r t i n g   appara tus   199  comprises  a  s p r i n g  

housing  200  which  is"  r o t a t a b l y   mounted  at  a  f i r s t   end  t h e r e o f  

onto  mounting  pin  195  and  a  spr ing  compressing  rod  205  which 

is  connected  at  an  e x t e r i o r   end  t h e r e o f   to  a  l o c a t i o n   202  f i x e d  .  

onto  the  main  plow  p o r t i o n   36.  Spring  suppor t ing   a p p a r a t u s  

199  may  be  g e n e r a l l y   d e s c r i b e d   as  compris ing  a  spr ing  loaded  

e x t e n s i b l e   suppor t   member  formed  of  elements  200  and  205 

and  compr is ing   f i r s t   and  second  sp r ings   201  and  203  a r r a n g e d  

in  a  s e r i e s   a r r angemen t .   Springs  201  and  203  p r e f e r a b l y   have 

g r e a t l y   d i f f e r e n t   spr ing   f o r c e s .   T y p i c a l l y ,  s p r i n g   201  i s  

an  o rd ina ry   heavy  duty  coil   spr ing  while  spr ing  203  compr i ses  

a  s e r i e s   of  independen t   disk  or  b e l l e v i l l e   spr ings   which  a r e  

c h a r a c t e r i z e d   in  t h a t   they  undergo  complete  compression  at  a 

compress ive   force  of  about  7  ton.  It  is  a p p r e c i a t e d   tha t   any 

o ther   s u i t a b l e   spr ing   a r rangement   may  be  employed  a l t e r n a t i v e l y  

and  tha t   the  a r r a n g e m e n t . o f   appa ra tu s   199  is  s u c h  t h a t  

ex tens ion   of  appa ra tu s   199  produces  compression  of  spr ings  2 0 1  

and  203. 

The  o p e r a t i o n   of  spr ing  suppor t ing   appara tus   199  and 

of  the  e n t i r e   appa ra tus   for  a u t o m a t i c a l l y   l i f t i n g   the  mine 

plowing  assembly  will   now  be  desc r ibed   with  r e f e r e n c e   t o  

Figs.  5  -  9 .  



In  order  to  u n d e r s t a n d   the  ope ra t i on   of  t h e  

au tomat ic   l i f t i n g   a p p a r a t u s ,   i t   is  necessary   to  a p p r e c i a t e  

the  d e t a i l s   of  c o n s t r u c t i o n   of  disk  segment  190  and  t h e  

r e l a t i v e   p o s i t i o n s   of  t e e th   196  and  198  and  pin  195  t h e r e o n .  

As  seen  in  the  drawings,   the  d i r e c t i o n   of  motion  of  the  t ank  

t reads   during  reverse   motion  of  the  tank  is  i n d i c a t e d   by  an 

arrow  204.  Upon  engagement  of  at  l e a s t   one  t ee th   196  and  198 

with  the  tank  t r e a d s ,   the  disk  segment  190  is  caused  to  r o t a t e  

in  a  c lockwise   d i r e c t i o n ,   i n d i c a t e d   by  an  arrow  206  about  p i v o t  

l o c a t i o n   193.  With  r e s p e c t   to  t h i s   d i r e c t i o n   of  r o t a t i o n ,  

i n d i c a t e d   by  an  arrow  207,  pin  195  leads  tooth  196  by  a b o u t  

20°  and  tooth  196  leads  too th   198  by  about  9 0 ° .  

Fig.  6--shows  the  plowing  assembly  in  a  f u l l y  

lowered  plowing  o r i e n t a t i o n   p r i o r   to  engagement  of  tooth  196 

with  the  t a n k  t r e a d s .   In  t h i s   o r i e n t a t i o n ,   spring  201  i s  

compressed  to  about  o n e - h a l f   of  i t s   maximum  l eng th .   This  i s  

the  o r i e n t a t i o n   during  forward  mine  c l e a r i n g   ope ra t ion   o f  

the  t a n k .  

When  it   is  d e s i r e d   to  r a i s e   the  mine  c l e a r i n g  

appara tus   to  a  ra i sed   o r i e n t a t i o n ,   the  tank  simply  s h i f t s   t o  

reverse   motion.  Due  to  the  p o s i t i o n   of  tooth  196  which  i s  

pressed  aga ins t   the  tank  t r e a d   during  motion  in  a  f o r w a r d  

d i r e c t i o n   as  i l l u s t r a t e d   in  Fig.  6,  reverse   motion  of  the  t ank  

tread  in  a  d i r e c t i o n   i n d i c a t e d   by  arrow  204,  tends  to  draw 

tooth  196  into  driven  engagement  t h e r e w i t h ,   causing  c l o c k w i s e  

r o t a t i o n   of  disk  segment  1.90  in  a  d i r e c t i o n   i n d i c a t e d   by 

arrow  207.  An  i n i t i a l   backwards  movement  of  the  tank  causes  t h e  

blades  40  to  l ie   on  the  ground  su r f ace   ins tead   of  being  bu r i ed  

p a r t i a l l y   t h e r e b e l o w .  



Continued  backward  motion  of  the  tank  and  consequen t  

c lockwise   r o t a t i o n   of  disk  segment  190  causes  the  length  o f  

s u p p o r t i n g   appa ra tus   199  to  i n c r e a s e   unt i l   spr ing  201  is  f u l l y  

compressed,   as  seen  in  Fig.  7.  It  is  a  p a r t i c u l a r   f ea tu re   o f  

the  i n v e n t i o n   t ha t   the  force  r e q u i r e d   to  f u l l y   compress  

spr ing   203  is  g r e a t e r   than  the  force   r equ i red   to  l i f t   t h e  

plowing  a p p a r a t u s .   Consequen t ly ,   f u r t h e r   backwards  mot ion  

of  the  tank  and  c lockwise   r o t a t i o n   of  disk  segment  190  c a u s e s  

l i f t i n g   of  the  plowing  appa ra tu s   to  a  f u l l y   r a i sed   o r i e n t a t i o n .  

At  the  f u l l y   r a i s e d   o r i e n t a t i o n   r o l l e r   82  engages  hook 

member  80  in  locked  engagement  for  r e t a i n i n g   the  arm  and 

a s s o c i a t e d   plowing  assembly  in  the  r a i sed   o r i e n t a t i o n   and 

p r e v e n t i n g   f u r t h e r   upward  movement  t h e r e o f .  

It  may  be  a p p r e c i a t e d   tha t   a  s e r i e s   combinat ion  o f  

a  r e l a t i v e l y   weak  spring  201  and  a  r e l a t i v e l y   s t rong  spring  203 

are  employed  in  spring  suppor t   appa ra tu s   199  for  a  number  o f  

r ea sons .   One  reason  is  to  p r e sen t   a  r e l a t i v e l y   weak  s p r i n g -  

force  during  plowing  o p e r a t i o n   so  as  not  to  force   tooth  196 .  

a g a i n s t   the  tank  t read   with  e x c e s s i v e   force  during  p lowing  

o p e r a t i o n s   which  could  cause  exces s ive   wear  of  tooth  196.  

A  second  reason  is  not  to  cause  i n a d v e r t e n t   disengagement   o f  

the  plowing  appara tus   from  t h e . s o i 1   due  to  the  force  of  s p r i n g  

suppor t   appara tus   199.  The  s t rong  spring  203  is ,   however ,  

predominant   during  the  l i f t i n g   o p e r a t i o n .   As  seen  in  Fig.  7 ,  

the  weak  spr ing  201  is  qu ick ly   f u l l y   compressed  at  t h e  

beginning   of  the  l i f t i n g   o p e r a t i o n   and  th i s   is  n e u t r a l i z e d ,  

a l lowing  the  spr ing  force  of  the  s t rong  spring  203  t o  

p r e d o m i n a t e .  



It  is  also  a p p r e c i a t e d   tha t   the  p rov is ion   of  a 

spr ing  element  such  as  spring  203  is  very  d e s i r a b l e   in  t h e  

appa ra tus   since  it  provides   the  needed  f l e x i b i l i t y   in  t h e  

coupl ing  appara tus   to  enable  locking  of  the  plowing  a p p a r a t u s  

in  i t s   r a i s e d   p o s i t i o n   under  d i f f e r e n t   c o n d i t i o n s ,   such  as  

d i f f e r e n t   p o s i t i o n s   of  the  tank  t ens ion   wheel  and  thus   o f  

pivot   l o c a t i o n   193  during  o p e r a t i o n .  

With  cont inued  backwards  movement  of  the  t a n k  

t r e a d s ,   the  disk  segment  190  con t inues   to  r o t a t e   due  to  t h e  

engagement  of  tooth  198  w i t h  t h e   t r e a d s ,   even  a f t e r   tooth  196 

becomes  disengaged  the re f rom.   This  cont inued  r o t a t i o n  

combined  with  the  immobi l i ty   of  the  plowing  assembly  due  t o  

i t s   r a i s ed   locked  o r i e n t a t i o n   cuases  spring  203  to  become 

compressed.   Maximum  compression  occurs  at  an  o r i e n t a t i o n  

i l l u s t r a t e d   in  Fig.  8,  wherein  the  l o n g i t u d i n a l   axis  of  s p r i n g  

suppor t i ng   appara tus   199  i n t e r s e c t s   the  axis  of  r o t a t i o n   o f  

d i sk  segmen t   190  at  pivot  l o c a t i o n   193.  The  o r i e n t a t i o n  

i l l u s t r a t e d   in  Fig.  8  r e p r e s e n t s   a  dead  point   at  which  t h e  

spr ing  suppor t ing   appara tus   does  not  urge  r o t a t i o n   of  t h e  

disk  segment  190  in  e i t h e r   d i r e c t i o n .   Once  disk  segment  190 

moves  even  s l i g h t l y   over  the  dead  point   o r i e n t a t i o n   of  Fig.  8 ,  

the  spring  force  of  the  spr ing  suppor t ing   apparatus   199  u rges  

clockwise  r o t a t i o n   of  the  disk  segment  190.  Further   r o t a t i o n  

of  the  disk  segment  190  in  response   to  f u r t h e r   movement  o f  

the  tank  t read  in  a  backwards  d i r e c t i o n   is  ope ra t ive   to  pe rmi t  

disengagement   of  tooth  198  from  the  t r ead .   The  spring  f o r c e  

of  spr ings   201 and  203  is  then  o p e r a t i v e   to  snap  the  d i s k  

segment  190  in  f u r t h e r   c lockwise   motion  to  a  f ina l   o r i e n t a t i o n ,  



i l l u s t r a t e d   in  Fig.  9,  wherein  the  spr ing   force   of  the  s p r i n g  

s u p p o r t i n g   appara tus   199  is  at  a  minimum  and  the  t ee th   196 

and  198  are  f u l l y   d isengaged  from  the  tank  t r ead .   Rod  205 

de f ines   the  minimum  length   of  a p p a r a t u s   199. 

The  c l i ck   of  decompress ion   of  the  spr ings   201 

and  203  provides   a  noise  s e n s i b l e   to  the  d r i v e r   of  the  t a n k ,  

i n d i c a t i n g   to  him  tha t   he  can  commence  forward  motion  of  t h e  

tank  with  the  plowing  assembly  in  a  r a i s e d   o r i e n t a t i o n .  

A  l i m i t   chain  is  p rovided   for  a t tachment   between 

frame  10  and  each  of  arms  22  and  24  to  p revent   arms  22  and 

24  from  f a l l i n g   beyond  a  c e r t a i n   l i m i t   in  the  event  tha t   a 

sudden  drop  in  the  g r o u n d  l e v e l   is  e n c o u n t e r e d ,   as  such  a  

drop  could  o therwise   bring  the  plowing  assembly  i n t o  

engagement  with  the  tank  t r e a d s .  

It  is  noted  tha t   the  plowing  assembly  engages  

the  ground  su r face   in  the  v i c i n i t y   of  the  t r eads   and 

ou tward ly   t h e r e o f .   In  order   to  p r o t e c t   the  i n t e r m e d i a t e  

po r t ion   of  the  tank  from  mine  damage,  a  weighted  chain  120 

is  mounted  between  the  two  plowing  a s sembl i e s   to  engage 

and  de tona te   any  mines  tha t   are  encoun te r ed   at  a  s a f e  

d i s t a n c e   from  the  t a n k .  

It  will  be  a p p r e c i a t e d   by  persons   s k i l l e d   in  t h e  

ar t   tha t   the  inven t ion   is  not  l i m i t e d   to  what  has  been 

p a r t i c u l a r l y   shown  and  d e s c r i b e d   h e r e i n a b o v e .   Rather ,   t h e  

scope  of  the  inven t ion   is  de f ined   only  by  the  claims  which 

f o l l o w :  



1.  Mine  c l e a r i n g   appara tus   for  a t tachment   to  a 

veh ic le   and  c o m p r i s i n g :  

a  frame  mountable  onto  a  veh ic le   for  s e l e c t a b l e  

p o s i t i o n i n g   in  a  r a i s e d   or  lowered  o r i e n t a t i o n ;  

means,  mounted  onto  said  frame,  for  r a i s i ng   and 

shunt ing  aside  mines;  and 

means  for  s e l e c t a b l y   r e t a i n i n g   said  frame  in  a 

r a i sed   o r i e n t a t i o n   and  inc lud ing   cont ro l   means  operable   from 

ins ide   the  veh ic l e   for  s e l e c t a b l y   r e l e a s i n g   the  frame  from 

i t s   r a i sed   o r i e n t a t i o n   and  a l lowing  it   to  assume  Its  lowered  

o r i e n t a t i o n .  

2.  Apparatus  according  to  claim  1  and  also  c o m p r i s i n g  

means  for  a u t o m a t i c a l l y   r a i s i n g   said  frame  from  i ts   lowered  

o r i e n t a t i o n   to  i ts   r a i s e d   o r i e n t a t i o n   in  response  to  backwards 

motion  of  the  v e h i c l e .  

3.  Mine  c l e a r i n g   appara tus   for  a t tachment   to  a  t r a c k e d  

veh ic le   and  c o m p r i s i n g :  

a  frame  mountable  onto  a  veh ic le   for  s e l e c t a b l e  

p o s i t i o n i n g   in  a  r a i s ed   or  lowered  o r i e n t a t i o n ;  

means,  mounted  onto  said  frame,  for  r a i s ing   and 

shunt ing  aside  mines;  and 

means  for  a u t o m a t i c a l l y   r a i s i n g   said  frame  from  i t s  

lowered  o r i e n t a t i o n   to  i t s   ra i sed   o r i e n t a t i o n   in  response  t o  

backwards  motion  of  the  v e h i c l e .  



4.  Appara tus   accord ing   to  e i t h e r   of  claims  2  a n d  3  

and  wherein  sa id   a u t o m a t i c a l l y   r a i s i n g   means  c o m p r i s e s :  

mounting  means  r o t a t a b l y   mounted  onto  the  v e h i c l e ;  

s u p p o r t i n g   means  mounted  onto  said  mounting  means 

and  a t t a c h e d   to  sa id   r a i s i n g   means  and  o p e r a t i v e ,   when 

a c t u a t e d ,   to  r a i s e   said  frame  means  to  i ts   r a i sed   o r i e n t a t i o n ;  

e c c e n t r i c a l l y   mounted  spring  means  a t t ached   t o  

said  mounting  means  and  to  said  frame  for  o r i e n t i n g   s a i d  

mounting  means;  and 

too th   means  f ixed  onto  said  mounting  means  and 

arranged  for  s e l e c t a b l e   engagement  with  a  veh ic le   t r e a d ;  

said  sp r ing   means  being  o p e r a t i v e   to  urge  s a i d  

tooth  means  i n t o  d r i v e n   engagement  with  said  veh ic le   t r e a d  

whereby  dur ing  backwards  movement  of  said  v e h i c l e ,   s a i d  

suppor t ing   means  is  a c t u a t e d ,   thereby   r a i s i n g   said  frame  t o  

i ts   r a i s ed   o r i e n t a t i o n .  

5.  Appara tus   accord ing   to  any  of  the  preceding  c l a i m s  

and  wherein  said  r a i s i n g   and  shunt ing  means  c o m p r i s e s :  

a  p l u r a l i t y   of  plow  t ee th   which,  in  o p e r a t i o n ,  

extend  below  the  ground  s u r f a c e ;  

f i r s t   and  second  plow  s e c t i o n s ,   disposed  one 

above  ano the r   in  hinged  engagement,   said  f i r s t   and  second  

p l o w  s e c t i o n s   being  o p e r a t i v e   to  l ie   in  the  same  p l a n e  

during  o p e r a t i o n   and  in  folded  engagement  when  said  frame  i s  

in  i ts   r a i s e d   o r i e n t a t i o n ,   so  as  not  to  i n t e r f e r e   w i t h  

normal  v e h i c l e   o p e r a t i o n .  



6.  Apparatus  accord ing   to  any  of  claims  1 -  5  and 

wherein  said  r a i s i n g   and  shunt ing   means  c o m p r i s e s :  

a  g l i d ing   su r f ace   which  suppor t s   said  frame  i n  

i ts   lowered  o r i e n t a t i o n ;   and 

a  f ront   mine  d e f l e c t o r   p la te   arranged  in  f ron t   o f  

said  g l id ing   su r face   for  d e f l e c t i n g   mines  in  the  path  t h e r e o f .  

7.  Apparatus  according   to  claim  6  and  also  c o m p r i s i n g  

means  for  r e t a i n i n g   said  g l i d ing   su r face   to  p r e v e n t  

i n a d v e r t e n t   engagement  of  said  g l id ing   sur face   with  t r e a d s  

of  the  v e h i c l e .  

8.  ;  Apparatus  according   to  claim  1  or  any  c l a i m  

depending  the re f rom  and  wherein  said  means  for  s e l e c t a b l y  

r e t a i n i n g   c o m p r i s e s :  

a  hook  member  arranged  to  pivot   about  a  f i r s t  

axis  and  having  a  r e c e i v i n g   socket  at  a  f i r s t   end  t h e r e o f  

and  a  r o l l e r   at  a  second  end  t h e r e o f ;  

a  r e l e a s i n g   lever   mounted  for  r o t a t i o n   about  a 

f ixed  pivot  and  de f in ing   f i r s t   and  second  sea t ing   s h o u l d e r s  

for  said  hook  member,  said  f i r s t   s ea t ing   shoulder   c o r r e s p o n d i n g  

to  a  locked  o r i e n t a t i o n   of  said  hook  member  and  said  second 

sea t ing   shoulder   co r r e spond ing   to  an  open  o r i e n t a t i o n   o f  

said  hook  member; 

a  spr ing  i n t e r c o n n e c t i n g   said  hook  member  and  s a i d  

r e l e a s i n g   l ever   for  urging  said  r o l l e r   into  s ea t ing   engagement 

with  a  s e l e c t e d   one  of  said  f i r s t   and  second  sea t ing   s h o u l d e r s  

in  accordance  with  the  p ivota l   o r i e n t a t i o n   of  said  r e l e a s i n g  

lever ;   and 



means  for  s e l e c t a b l y   a d j u s t i n g   the  p o s i t i o n   o f  

said  r e l e a s i n g   l ever   from  a  p ro t ec t ed   l o c a t i o n   ins ide   t h e  

veh i c l e   and  being  ope rab l e   in  response  to  a p p l i c a t i o n   o f  

a  p u l l i n g   force  thereon  to  pos i t i on   said  hook  member  in  s a i d  

open  o r i e n t a t i o n   for  r e l e a s i n g   said  frame  and  p e r m i t t i n g   i t  

to  assume  i t s   lowered  o r i e n t a t i o n .  

9.  Apparatus   for  c l e a r i n g   mines  c o m p r i s i n g :  

an  arm  mountable  onto  a  veh i c l e   for  s e l e c t a b l e  

p o s i t i o n i n g ;  

plow  means  mounted  onto  said  arm  for  r a i s i n g   and 

shunt ing   as ide   mines  and  being  s e l e c t a b l y   p o s i t i o n e d   in  a 

lowered  or  r a i s e d   o r i e n t a t i o n ;  

means  for  a u t o m a t i c a l l y   r a i s i n g   said  plow  means 

from  i t s   lowered  o r i e n t a t i o n   to  i t s   r a i s ed   o r i e n t a t i o n   i n  

response   to  backwards  motion  of  said  veh i c l e   and  i n c l u d i n g :  

mounting  means  r o t a t a b l y   mounted  onto  s a i d  

v e h i c l e ;  

spr ing   suppor t ing   means  mounted  onto  s a i d  

mounting  means  and  a t t a c h e d   to  said  arm;  and 

tooth   means  fixed  onto  said  mounting  means 

and  a r r anged   for  s e l e c t a b l e   engagement  with  a  veh ic le   t r e a d .  

10.  Apparatus   accord ing   to  claim  9  and  wherein  s a i d  

spr ing   s u p p o r t i n g   means  is  ope ra t ive   when  said  plow  means  i s  

in  i t s   lowered  o r i e n t a t i o n   to  urge  said  tooth   means  i n t o  

dr iven  engagement  with  a  veh ic le   t r e a d ,   whereby  d u r i n g  

backwards  movement  of  the  veh i c l e ,   said  mounting  means  i s  

caused  to  r o t a t e   in  a  f i r s t   d i r e c t i o n .  



11.  Apparatus   according  to  claim  10  and  wherein  s a i d  

spring  suppor t ing   means  is  o p e r a t i v e   to  i n c r e a s e   i t s   l e n g t h  

as  said  mounting  means  r o t a t e s   in  said  f i r s t   d i r e c t i o n   u n t i l  

said  mounting  means  reaches  a  f i r s t   p o s i t i o n   at  which  s a i d  

spring  suppor t ing   means  is  o p e r a t i v e   to  r a i se   said  plow 

means  to  i t s   r a i s e d   o r i e n t a t i o n .  

12.  Apparatus   according  to  claim  11  and  wherein  f u r t h e r  

r o t a t i o n   of  said  mounting  means  beyond  said  f i r s t   p o s i t i o n  

in  said  f i r s t   d i r e c t i o n   causes  said  mounting  means  to  reach-  

a  second  p o s i t i o n   at  which  the  spr ing  suppor t i ng   means  i s  

o r i e n t e d   such  t h a t   i t s   l o n g i t u d i n a l   axis  i n t e r s e c t s   the  a x i s  

of  r o t a t i o n   of  said  mounting  means,  which  second  p o s i t i o n  

def ines   a  dead  poin t   at  which  said  spr ing  s u p p o r t i n g   means 

does  not  urge  r o t a t i o n   of  said  mounting  means  i n  e i t h e r  

d i r e c t i o n .  

13.  Apparatus   according  to  claim  12  and  w h e r e i n  

f u r t h e r   r o t a t i o n   of  said  mounting  means  beyond  said  second 

p o s i t i o n   in  said  f i r s t   d i r e c t i o n   causes  d isengagement   o f  

said  tooth  means from  said  veh ic le   t r ead   and  e n a b l e s  

f u r t h e r   r o t a t i o n   of  said  mounting  means  in  said  f i r s t  

d i r e c t i o n   dr iven  by  said  spring  suppor t ing   means  to  a  f i n a l  

o r i e n t a t i o n   at  which  said  spring  suppor t ing-means   is  at  i t s  

minimum  length  and  said  tooth  means  are  t o t a l l y   d i s e n g a g e d  

from  said  veh i c l e   t r e a d .  



14.  Apparatus  accord ing   to  any  of  the  p reced ing   c l a i m s  

and  wherein   said  spr ing  suppor t ing   means  comprises   a  s e r i e s  

a r r angement   of  f i r s t   and  second  s p r i n g s .  

15.  Apparatus  according   t o  c l a i m   14  and  wherein  s a i d  

second  sp r ing   comprises   a  p l u r a l i t y   of  disk  s p r i n g s .  

16.  Apparatus  according   to  any  of  the  p reced ing   c l a i m s  

and  where in   said  tooth   means  comprise  f i r s t   and  second  t e e t h .  

17.  Apparatus  according  to  claim  16  and  wherein  s a i d  

f i r s t   too th   is  a r ranged  to  i n i t i a l l y   engage  the  veh i c l e   t r e a d  

upon  i n i t i a t i o n   of  backwards  motion  of  the  t r e a d .  

18.  Apparatus  accord ing   to  claim  16  and  wherein  s a i d  

second  too th   is  a r ranged   to  d isengage  from  the  veh i c l e   t r e a d  

upon  r o t a t i o n   of  said  mounting  means  under  the  urging  o f  

said  sp r ing   s u p p o r t i n g   means.  

19.  Apparatus  according   to  any  of  claims  1 6  -  1 8   and 

wherein   said  spr ing   suppor t ing   means  is  mounted  onto  s a i d  

mounting  means  at  a  f i r s t   mounting  l o c a t i o n   and  wherein  s a i d  

f i r s t   mounting  l o c a t i o n   leads  said  f i r s t   tooth   by  a p p r o x i m a t e l y  

20°  and  said  f i r s t   tooth   leads  said  second  too th   by  a p p r o x i m a t e l y  

90°,  l e a d i n g   being  def ined   with  r e spec t   to  the  d i r e c t i o n   o f  

r o t a t i o n   of  said  mounting  means  during  r a i s i n g   of  said  plow  means. 
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