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A   small  capacity  trench  digger  for  one-man  operation  in 
which  a  motor  drives  a  toothed,  endless,  trench-digging 
chain  through  a  transmission  which  allows  slip  if  the  teeth 
strike  hard  material.  The  chain  bar  which  supports  the  chain 
rises  and  falls  in  response  to  lever  adjustment  which  gives  a 
choice  of  cutting  depths  as  the  digger  is  wheeled  over  the 
ground.  A  tooth  pattern  is  also  disclosed  which  increases  the 
area  of  contact  with  the  link  plates  of  the  chain  when  the 
tooth  tilts  in  the  act  of  digging. 



D E S C R I P T I O N  

T h i s   i n v e n t i o n   c o n c e r n s   s m a l l   c a p a c i t y   t r e n c h   d i g g e r s  

e s p e c i a l l y   t h o s e   s u i t e d   to   o p e r a t i o n   by  one  man  w h i c h   d i g  

s h a l l o w   t r e n c h e s   in   s o i l   f o r   c a b l e s ,   s m a l l   p i p e s ,  

a g r i c u l t u r a l   d r a i n s   and  t h e   l i k e .  

BACKGROUND  OF  THE  INVENTION 

One  known  t r e n c h   d i g g e r   f o r   s m a l l   s c a l e   u s e   i s   m o u n t e d  

on  a  f o u r  w h e e l   d r i v e   v e h i c l e   in   w h i c h   t h e   o p e r a t o r   s i t s  

in   o r d e r   to   s t e e r . a n d   o p e r a t e   t h e   18  H . P .   m o t o r   w h i c h  

d r i v e s   an  e a r t h   d i g g i n g   c h a i n .   The  c h a i n   i s   d r i v e n  

r e l a t i v e l y   s l o w l y   in   c o m p a r i s o n   to   c h a i n   f i x e d   c u t t e r s   a n d  

a  c o n t i n u o u s l y   r o t a t i n g   worm  a t   t h e   r e a r   of  t h e   v e h i c l e  

c l e a r s   e a r t h   f rom  a  c h a m b e r   a t   t h e   r e a r   of   t h e   c h a i n .   T h i s  

d i g g e r   has   a  s c a l e d   h y d r a u l i c   m o t o r   and  pump  d r i v e n   by  t h e  

18  H.P .   m o t o r .   Such  a r r a n g e m e n t s   e n a b l e   t h e   two  m o t o r s   t o  

be  l o c a t e d   o u t   of  t h e   p a t h   of  f l y i n g   s p o i l .   A  s m a l l   m a c h i n e  

c a n n o t   e c o n o m i c a l l y   i n c o r p o r a t e   a  h y d r a u l i c   s y s t e m .  

U .S .   p a t e n t   3 , 6 1 4 , 8 3 8   d e s c r i b e s   a  t r e e   d i g g i n g   c h a i n -  

saw  f o r   c u t t i n g   t h e   e a r t h   a r o u n d   t r e e s   and   d i s c u s s e s   t h e  

d e s i g n   of   e a r t h   c u t t i n g   t e e t h  f o r   s u c h   a  saw.   We  have   f o u n d  

t h a t   s u c h   t e e t h   g i v e   s a t i s f a c t o r y   d i g g i n g   in   t h a t   t h e y   c l e a r  

a  p a t h   f o r   t h e   c h a i n   b u t   t h e y   a r e   l i a b l e   to   s u f f e r   s h o r t   l i f e  

and  r e d u c e   c h a i n   l i f e   b e c a u s e   t h e y   a r e   a t t a c h e d   by  o n l y   t w o  

p i n s   to   t h e   l i n k   p l a t e s   of  t h e   c h a i n   and  t h e   l e v e r a g e  

e x e r t e d   bn  t h e   p i n s   by  t h e i r   t o o t h   s h a p e   i s   v e r y   h i g h .  

B e s i d e s   s u c h   saws  a r e   d a n g e r o u s   f o r   t h e   o p e r a t o r   to  h o l d  

b e c a u s e   o b s t r u c t i o n s   to  t h e   t e e t h   a r e   h i d d e n   b e n e a t h   t h e  



g r o u n d   and   s u d d e n   s h o c k s   a r e   l i a b l e   to  c a u s e   an  a c c i d e n t .  

- SUMMARY  OF  THE  INVENTION 

T h i s   i n v e n t i o n   p r o v i d e s   a  t r e n c h   d i g g e r   c o m p r i s i n g :  

a  w h e e l e d   f r a m e ;  

a  h a n d l e   on  t h e   f r a m e   e n a b l i n g   t h e   f r a m e   to  b e  

g u i d e d   o v e r   t h e   g r o u n d   by  an  o p e r a t o r ;  

a  m o t o r   and  t r a n s m i s s i o n   m o u n t e d   on  t h e   f r a m e ;  

a  t o o t h e d ,   e n d l e s s   t r e n c h   d i g g i n g   c h a i n   s u p p o r t e d   f o r  

r o t a t i o n   by  a  m o t o r   on  a  c h a i n   b a r   w h i c h   e x t e n d s  

f o r w a r d l y   of   t h e   f r a m e ,   t h e   c h a i n   b a r   b e i n g   p i v o t e d  

f o r   r i s e   and  f a l l   in   r e l a t i o n   to   t h e   f r a m e   b e t w e e n  

a  t r e n c h i n g   p o s i t i o n   and  a  n o n - w o r k i n g   p o s i t i o n  

c l e a r   o f   t h e   g r o u n d   in   r e s p o n s e   to   a  m a n u a l   a d j u s t m e n t ,  

t h e   m o t o r   and  t r a n s m i s s i o n   b e i n g   l o c a t e d   in   a p p o s i t i o n  

to  t h e   c h a i n   b a r   and  t h e   t r a n s m i s s i o n   i n c o r p o r a t e s   a n  

o v e r l o a d   s l i p   f a c i l i t y .  

The  c h a i n   b a r   may  h a v e   an  u p p e r   end   and   a  l o w e r   e n d ;  

t h e   t r a n s m i s s i o n   may  have   a  h o u s i n g   and   a  s h a f t   p r o p e r t y  

h o r i z o n t a l l y   f rom  t h e   h o u s i n g   p e r p e n d i c u l a r   to   t h e   b a r ,  

and   t h e   u p p e r   end   o f ' t h e   b a r   . p i v o t s   a b o u t   t h e   a x i s   of   t h e  

s h a f t .   The  s h a f t   may  h a v e   a  s p r o c k e t   w h i c h   d r i v e s   t h e  

e n d l e s s   c h a i n   and  a  c o l l a r   u p o n   w h i c h   t h e   c h a i n   b a r   i s  

m o u n t e d   f o r   m o v e m e n t   in   a  v e r t i c a l   p l a n e .   The  o v e r l o a d   s l i p  

f a c i l i t y   may  be  a  c e n t r i f u g a l   c l u t c h   w h i c h   o p e r a t e s   a t  

e n g i n e   s p e e d   and  d r i v e s   t h e   s h a f t   t h r o u g h   a  r e d u c t i o n   g e a r .  

A  s p o i l   g u a r d   may  be  f i x e d   to   t h e   f r a m e   and  e x t e n d   b e t w e e n  

t he   u p p e r   end  of  t h e   b a r   and  t h e   t r a n s m i s s i o n   h o u s i n g   o v e r  



t h e   t o p   of   t h e   u p p e r   end  of  t h e   c h a i n   b a r   and  to   t h e   r e a r  

of  t h e   c h a i n   b a r .   The  f r a m e   may  h a v e   two  s i d e s   p a r a l l e l  

to   t h e   d i r e c t i o n   of   t r e n c h i n g   and  i s   s u p p o r t e d   on  a  p a i r  

of  w h e e l s   w i t h   a  common  a x i s   l y i n g   to   t he   r e a r   o f  t h e  

m o t o r ,   t r a n s m i s s i o n   and  c h a i n   b a r   w i t h   a  w h e e l   o u t b o a r d  

of   o p p o s i t e   s i d e s   of   t h e   f r a m e ,   and  a  c e n t r a l l y   p l a c e d  

t h i r d   w h e e l   g i v i n g   a  t r i a n g u l a r   w h e e l   d i s p o s i t i o n .  

The  e a r t h - d i g g i n g   t e e t h   of   t h e   c h a i n   may  be  e a c h   o f  

a  c o n f o r m a t i o n   w h i c h   i n c r e a s e s   t h e   a r e a   of  c o n t a c t   b e t w e e n  

t h e   t o o t h   and  t h e   c h a i n   when  t h e   t o o t h   i s   t i l t e d   by  t h e  

a c t   of  d i g g i n g .   The  t o o t h   may  h a v e   a  body   w h i c h   i s   p i e r c e d  

in  o r d e r   to   r e c e i v e   a  p a i r   of   p a r a l l e l   c h a i n   p i n s ,   and  a  

b l a d e   w h i c h   h a s   a  l e a d i n g ,   i n c l i n e d   c u t t i n g   e d g e ,   a  t r a i l i n g  

b l a d e   e d g e   e x t e n d i n g   in   t h e   d i r e c t i o n   o p p o s i t e   to   t h e   c u t t i n g  

d i r e c t i o n   w h i c h   e d g e   o v e r h a n d s   a  f o l l o w i n g   p a r t   of   t h e  

c h a i n .   The  c h a i n   may  c o n t a i n   a  p l u r a l i t y   of   i n t e r c o n n e c t e d  

l i n k   p l a t e s   and   t h e   t o o t h   i s   t i l t a b l e   in  r e l a t i o n   to   t h e  

c h a i n   p a t h   s u c h   t h a t   when  t h e   t r a i l i n g   edge   t i l t s  i t  

c o n t a c t s   t h e   l i n k   p l a t e   of  t h e   c h a i n   w h i c h   l i e s   a d j a c e n t l y  

r e a r w a r d   of   t h e   l i n k   a s s o c i a t e d   w i t h   t h e   p i n s   upon   w h i c h  

t h e   t o o t h   i s   m o u n t e d .   The  b o d y   of  t h e   t o o t h   may  be  b i -  

f u r c a t e d ,   b e i n g   of   m o d i f i e d   V - s h a p e   c o n s i s t i n g   of  a  p a r t  

w h i c h   r e c e i v e s   t h e   p i n s   and  i s   p a r a l l e l   w i t h   t h e   l i n k  

p l a t e s   and   an  e a r t h - c u t t i n g - b l a d e   p a r t   w h i c h   has   a  

l e a d i n g   p o r t i o n   w h i c h   t e r m i n a t e s   in   t h e   l e a d i n g   e d g e ,  

i n c l i n e d   a t   a  s m a l l   a n g l e   to   t h e   c h a i n   p a t h   a x i s  



i n   o r d e r   t o   g i v e   a  u s e f u l   w i d t h  o f   t r e n c h ,   t h e   t r a i l i n g  

edge   b e i n g  l i k e w i s e   i n c l i n e d   in   o r d e r   to   o v e r l i e   t h e  

f o l l o w i n g   l i n k   p l a t e .  

DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s  a  p e r s p e c t i v e   v i e w   o f   t h e   m a c h i n e   s h o w i n g  

t h e   s p o i l  g u a r d ;  

F i g .   2  i s   a  s c h e m a t i c   s i d e   e l e v a t i o n   o f   t h e   p a r t   o f  

t h e   m a c h i n e   w i t h   t h e   s p o i l   g u a r d   r e m o v e d ;  

F i g .   3  i s   a . s i d e   e l e v a t i o n   of   a  p o r t i o n   of  t h e   c h a i n  

s h o w i n g   t h e   d i s p o s i t i o n   of   t h e   t e e t h ;  

F i g .   4  i s   a  p l a n   of   t h e   s u b j e c t   of  F i g .   3 .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

R e f e r r i n g   to   F i g s .   1  and  2,  t h e   p r e s s e d   s t e e l   f r a m e   2 

s u p p o r t s   t h e   c r a n k c a s e   4  of  a  m o t o r   6.  A  h a n d l e   8  e n a b l e s  

t h e   o p e r a t o r   to   p u s h   t h e   f r a m e   on  p n e u m a t i c   w h e e l s   1 0 .  

M o t o r   6  i s   an  a i r   c o o l e d   5  H .P .   HONDA  m o d e l   SCF  w i t h   a  

c e n t r i f u g a l   c l u t c h   r u n n i n g   in  an  o i l   b a t h   a t   e n g i n e   s p e e d .  

A  2 :1   r e d u c t i o n   g e a r   ( n o t   shown)  p r o d u c e s   h a l f   e n g i n e  

s p e e d   a t   t h e   s p r o c k e t   12  e q u i v a l e n t   to   a b o u t   425  m e t e r s / m i n . '  

The  c l u t c h   and   r e d u c t i o n   g e a r s   a r e   l o c a t e d   in   t h e   t r a n s -  

m i s s i o n   h o u s i n g   14.  S p r o c k e t   12  i s   m o u n t e d   on  t h e . e n d   o f  

d r i v e   s h a f t   16.   B e t w e e n   s p r o c k e t   12  and  t h e   c r a n k c a s e   4 

i s   a  l a r g e   d i a m e t e r   b e a r i n g   18  a r o u n d   w h i c h   a  c o l l a r   2 0  

i s   c l a m p e d .   The  c o l l a r   has   s l o t t e d   h o l e s   22  f o r   b o l t s   24  

w h i c h   s e c u r e   a  c h a i n   b a r   26.  The  b a r   t h u s   p i v o t s   a b o u t  

s h a f t   16  u n d e r   t h e   c o n t r o l   of   l i n k s   28,   30,   b e l l c r a n k   3 2 ,  

l i n k   34  and  l i f t i n g   and  l o w e r i n g   l e v e r   36.  A  t o o t h e d   d o u b l e  



q u a d r a n t   38  o f f e r s   d e p t h   s e l e c t i o n   f o r   d i g g i n g .  T h e  

b e l l c r a n k   32  has   a  p a i r   of   p i v o t s   40,  42  w h i c h   g i v e  

a d d i t i o n a l   c h o i c e   of  d e p t h   in   c o m b i n a t i o n   w i t h   t h e   q u a d r a n t  

p o r t i o n s .   Thus   d e p t h s   of  50,  75,  200,   350 ,   500,   600  a n d  

520  mm.  The  q u a d r a n t s   f o rm  p a r t   of  a  p l a t e   44  w h i c h   i s  

b o l t e d   to   t h e   f r a m e   2.  A  t h i r d   w h e e l   46  p o s i t i o n e d   n e a r  

t h e   c e n t r e   and  f o r w a r d l y   of   c r a n k c a s e   4  e n s u r e s   t h a t   t h e  

f r a m e   2  m a i n t a i n s   a  h o r i z o n t a l   p o s i t i o n   on  l e v e l   g r o u n d .  

R e f e r r i n g   p a r t i c u l a r l y   to   F i g . l ,   t h e   g u a r d   48  i s   m a d e  

of   s h e e t   m e t a l   and  has   a  c u r v e d   t o p   50  and  an  o b l i q u e   r e a r  

w a l l   52  d i r e c t e d   r e a r w a r d s   in  o r d e r   to  d i r e c t   s p o i l   to   t h e  

s i d e   of   t h e   m a c h i n e   and  to   p r o t e c t   t h e   r e a r   w h e e l   10  and  t h e  

o p e r a t o r .   A  s i d e   w a l l   54  c o m p l e t e s   t h e   g u a r d   w h i c h   i s  

b o l t e d   to   p l a c e   4 4 .  

R e f e r r i n g   now  to   F i g s . 3   and  4  t h e   c h a i n   56  i s   a  s i n g l e  

s t r a n d   r o l l e r   c h a i n   c o n v e n t i o n a l l y   c o n s t r u c t e d   of  p a i r s   o f  

p i n s   58,  r o l l e r s   60  and  l i n k   p l a t e s   62.  Each   t o o t h   64  h a s  

a  b o d y   p a r t   66  w h i c h   l i e s   a d j a c e n t   to  a  l i n k   p l a t e   and  i s  

p r o v i d e d   w i t h   a  p a i r   of   b o r e s   to   r e c e i v e   p i n s   58.  T h e  

t o o t h   has   a  b l a d e   68  p a r t i a l l y   s e p a r a t e d   f rom  t h e   body   b y  

s l o t   70  to   g i v e   a  b i f u r c a t e d   c o n f o r m a t i o n .   The  l e a d i n g  

e d g e   72  of   t h e   t o o t h   p r o p e r   i s   i n c l i n e d   and  s h a r p e n e d .   T h e  

t o o t h   t e r m i n a t e s   in  a  t a i l   74  and  a  t r a i l i n g   e d g e   76  

w h i c h   i s   s e t   to   o v e r l i e   l i n k  p l a t e   78.  The  t r a i l i n g  

e d g e   p r o j e c t s   8  mm.  b e y o n d   t h e   end  of  t h e   b o d y   p a r t   6 6 .  

The  c h a i n   has   t w e n t y - s i x   t e e t h ,   t h i r t e e n   to   e a c h   s i d e  

of  t h e   c h a i n .   Of  e a c h   s e t   of  t h i r t e e n ,   s e v e n   a r e   t r e n c h -  



c u t t i n g   t e e t h   78  and  t h e   a l t e r n a t e   s i x   a r e   c h a i n -  

c l e a n i n g   t e e t h   80.  The  c h a i n   p i t c h   i s   19  mm,  t h e  

r o l l e r   d i a m e t e r   i s   1 2 . 7   mm. 

The  i n c l i n a t i o n   of   t h e   b l a d e   68  in   r e l a t i o n   to   t h e  

t o o t h   body  66  i s   to   s c a l e   in  t h e s e   f i g u r e s .  

When  t h e   t o o t h   s t r i k e s   e a r t h   d u r i n g   u s e   i t   t i l t s   g r o u n d -  

w a r d s  t i g h t e n i n g   t h e   c h a i n .   The  t i l t i n g   i s   a r r e s t e d   as  s o o n  

as  t h e   t a i l   s t r i k e s   t h e   f o l l o w i n g   l i n k   p l a t e .   We  h a v e   f o u n d  

l o n g e r   c h a i n   l i f e   and  l o n g e r   c h a i n   b a r   l i f e   to   r e s u l t   f r o m  

t h i s   s h a r i n g   of   p r e s s u r e   among  t h r e e   s i t e s   i n s t e a d   of  t w o .  

In  u s e   t h e   b a r   i s   r a i s e d   h o r i z o n t a l   by  l e v e r   36,  t h e  

m o t o r   i s   p u l l - s t a r t e d   a n d   as  t h e   t h r o t t l e   i s   i n c r e a s e d  

a b o v e   1800  rpm  t h e   c h a i n   b e g i n s   to   r e v o l v e   and  t h e n   r e a c h e s  

w o r k i n g   s p e e d .   The  l e v e r   i s   r e l e a s e d   to   d r o p   t h e   b a r   t o  

t h e   s e l e c t e d   w o r k i n g   d e p t h   and  s p o i l   i s   t h r o w n   to  t h e   l e f t  

of   t h e   m a c h i n e   by  t h e   g u a r d   48.  The  o p e r a t o r   t h e n   w h e e l s  

t h e   m a c h i n e   r e a r w a r d s .   I f   t h e   t r e n c h   n e e d s   w i d e n i n g  

b e y o n d   100  mm.  a  w h e e l   a x l e   e x t e n s i o n   ( n o t   shown)  i s   f i t t e d  

to   t h e   w h e e l   b e h i n d   t h e   s p o i l   g u a r d   and  t h e   w h e e l   r e - p o s i t i o n e d  

to  t h e   l e f t   of   t h e   e x i s t i n g   t r e n c h ,   so  t h a t   t h e   t r e n c h   i s  

s t r a d d l e d   by  t h e   w h e e l s .   A  s e c o n d   c u t   i s   made  p a r a l l e l  

to   t h e   f i r s t .  

We  h a v e   f o u n d   t h e   a d v a n t a g e s   o f  t h e   d i g g e r   l a y o u t  

d e s c r i b e d   in   t h e   d e t a i l e d   d e s c r i p t i o n   to  b e :  

(a)  t h e   m a c h i n e   i s   v e r y   m a n o e u v r a b l e ;  

(b)  t h e   m a c h i n e   g i v e s   a c c e s s   to   n a r r o w   s t r i p s   o f  

g r o u n d   w h i c h   c a n n o t   be  r e a c h e d   by  an  o p e r a t o r -  

r i d d e n   v e h i c l e ;  



(c)  t h e   d e p t h   of   d i g   i s   e a s i l y   c o n t r o l l e d ;  

(d)  t h e   t r a n s m i s s i o n   o i l   s e a l s   k e e p   t h e   t r a n s m i s s i o n  

o i l   b a t h   u n c o n t a m i n a t e d   e v e n   w i t h   t h e   p r o x i m i t y  

of   t h e   d i g g i n g   c h a i n ;  

(e)  t h e   c h o i c e   of  t r a n s m i s s i o n   w h i c h   i n i t i a t e s   a n d  

a r r e s t s   t h e   d r i v e   t o t a l l y   by  t h r o t t l e   c o n t r o l   a t  

1800  rpm  m e a n s   t h a t   i f   t h e   c h a i n   s t r i k e s   a n  

o b s t r u c t i o n   and  s l o w s   t h e   d r i v e   s h a f t   t h e   c l u t c h  

m e r e l y   s l i p s   i n s t e a d   of  s h e a r i n g   a  v a l u a b l e  

c o m p o n e n t .  

(f)  t r e n c h e s   may  be  e a s i l y   w i d e n e d   by  w h e e l i n g   t h e  

m a c h i n e   p a r a l l e l   to  an  e x i s t i n g   c u t .  



1.  A  t r e n c h   d i g g e r   c o m p r i s i n g :  

a  w h e e l e d   f r a m e :  

a  h a n d l e   on  t h e   f r a m e   e n a b l i n g   t h e   f r a m e   to  be  g u i d e d  

o v e r   t h e   g r o u n d   by  an  o p e r a t o r ,  

a  m o t o r   and  t r a n s m i s s i o n   m o u n t e d   on  t h e   f r a m e ;  

a  t o o t h e d ,   e n d l e s s   t r e n c h   d i g g i n g   c h a i n   s u p p o r t e d   f o r  

r o t a t i o n   by  a  m o t o r   on  a  ba r   w h i c h   e x t e n d s   f o r w a r d l y  

of   t h e ' f r a m e ,   s a i d   bar   b e i n g   p i v o t e d   f o r   r i s e   and  f a l l  

in  r e l a t i o n   to  t h e   f r a m e   b e t w e e n  

a  t r e n c h i n g   p o s i t i o n   and  a  n o n - w o r k i n g   p o s i t i o n   c l e a r  

of   t h e   g r o u n d   i n  r e s p o n s e   to  a  l e v e r   a d j u s t m e n t ,   t h e  

m o t o r   and  t r a n s m i s s i o n   b e i n g   l o c a t e d   in  o p p o s i t i o n   t o  

t h e   c h a i n   ba r   and  t h e   t r a n s m i s s i o n   i n c o r p o r a t e s   a n  

o v e r l o a d   s l i p   f a c i l i t y .  

2.  A  t r e n c h   d i g g e r   as  c l a i m e d   in  C l a i m   1  w h e r e i n   t h e  

c h a i n   ba r   has   an  u p p e r   end  and  a  l o w e r   e n d ;   t h e  

t r a n s m i s s i o n   has   a  h o u s i n g   and  a  s h a f t   p r o j e c t i n g  

h o r i z o n t a l l y   f rom  t h e   h o u s i n g   p e r p e n d i c u l a r   to   t h e   b a r ,   a n d  

t h e   u p p e r   end  of  t h e   ba r   p i v o t s   a b o u t   t h e   a x i s   of  t h e   s h a f t .  

3.  A  t r e n c h   d i g g e r   as  c l a i m e d   in  C l a i m   2  w h e r e i n   t h e  

s h a f t   has   a  s p r o c k e t   w h i c h   d r i v e s   t h e   e n d l e s s   c h a i n   and  a  

c o l l a r   upon  w h i c h   t h e   c h a i n   ba r   i s   m o u n t e d   f o r   m o v e m e n t   i n  

a  v e r t i c a l   p l a n e .  

4.  A  t r e n c h   d i g g e r   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  to   3 

w h e r e i n   t h e   o v e r l o a d   s l i p   f a c i l i t y   i s   a  c e n t r i f u g a l   c l u t c h  

w h i c h   o p e r a t e s   a t   e n g i n e   s p e e d   and  d r i v e s   t h e   s h a f t   t h r o u g h  

a  r e d u c t i o n   g e a r .  



5.  A  t r e n c h   d i g g e r   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   2,  3 

or  4  w h e r e i n   a  s p o i l   g u a r d   i s   f i x e d   to  t h e   f r a m e   a n d  

e x t e n d s   b e t w e e n   t h e   u p p e r   end  of  t h e   bar   and  t h e  

t r a n s m i s s i o n   h o u s i n g   o v e r   t h e   t op   of  t h e   u p p e r   end  of  t h e  

c h a i n   bar   and  to  t h e   r e a r   of  t h e   c h a i n   b a r .  

6..  A  t r e n c h   d i g g e r   as  c l a i m e d   in  a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s   w h e r e i n   t h e   f r a m e   has   two  s i d e s   p a r a l l e l   to  t h e  

d i r e c t i o n   of  t r e n c h i n g   and  i s   s u p p o r t e d   on  a  p a i r   of  w h e e l s  

w i t h   a  c o m m o n  a x i s   l y i n g   to  t h e   r e a r   of  t h e   m o t o r ,  

t r a n s m i s s i o n   and  c h a i n   ba r   w i t h   a  w h e e l   o u t b o a r d   o f  

o p p o s i t e   s i d e s   of  t h e  f r a m e ,   and  a  c e n t r a l l y   p l a c e d   t h i r d  

w h e e l   g i v i n g   a  t r i a n g u l a r   w h e e l   d i s p o s i t i o n .  

7.  A  t r e n c h   d i g g e r   as  c l a i m e d   in  a n y  o n e   of  t j e   p r e c e d i n g  

c l a i m s ,  w h e r e i n   t h e   e a r t h - d i g g i n g   t e e t h   of  t h e   c h a i n   a r e  

each   of  a  c o n f o r m a t i o n   w h i c h   i n c r e a s e s   t he   a r e a   of  c o n t a c t  

b e t w e e n   t h e   t o o t h   and  t h e   c h a i n   when  t h e   t o o t h   is   t i l t e d   b y  

t h e   a c t   of  d i g g i n g .  

8.  A  t r e n c h   d i g g e r   as  c l a i m e d   in  C l a i m   7  w h e r e i n   t h e  

t o o t h   has   a  body  p a r t   w h i c h   i s   p i e r c e d   in  o r d e r   to  r e c e i v e  

a  p a i r   of  p a r a l l e l   c h a i n   p i n s ,   and  a  b l a d e   w h i c h   h a s  

l e a d i n g ,   i n c l i n e d   c u t t i n g   e d g e ,   a  t r a i l i n g   b l a d e   e d g e  

e x t e n d i n g   in  t he   d i r e c t i o n   o p p o s i t e   to  t h e   c u t t i n g  

d i r e c t i o n   wh ich   edge   o v e r h a n g s   a  f o l l o w i n g   p a r t   of  t h e  

c h a i n .  

9.  A  t r e n c h   d i g g e r   as  c l a i m e d   in  c l a i m   8  w h e r e i n   t h e  

c h a i n   c o n t a i n s   a  p l u r a l i t y   of  i n t e r c o n n e c t e d   l i n k   p l a t e s  

and  t h e   t o o t h   is  t i l t a b l e   in  r e l a t i o n   to  t h e   c h a i n  



p a t h   such  t h a t   when  t h e   t r a i l i n g   edge   t i l t s   i t   c o n t a c t s   t h e  

l i n k   p l a t e   of  t h e   c h a i n   w h i c h   has   a d j a c e n t l y   r e a r w a r d   o f  

t h e   l i n k   a s s o c i a t e d   w i t h   t h e   p i n s   upon   w h i c h   t he   t o o t h   i s  

m o u n t e d .  

10.  A  t r e n c h   d i g g e r   as  c l a i m e d   in  C l a i m   9  w h e r e i n   t h e   b o d y  

of  t h e   t o o t h   i s   b i f u r c a t e d ,   b e i n g   of  m o d i f i e d   V - s h a p e  

c o n s i s t i n g   of  a  p a r t   w h i c h   r e c e i v e s   t h e   p i n s   and  i s  

p a r a l l e l   w i t h   t h e   l i n k   p l a t e s   and  an  e a r t h   c u t t i n g   b l a d e  

p a r t   wh ich   has   t h e   l e a d i n g   p o r t i o n   w h i c h   t e r m i n a t e s   in  t h e  

l e a d i n g   e d g e ,   i n c l i n e d   s l i g h t l y   away  f rom  t h e   l i n k   p l a t e s  

and  t h e   c h a i n   p a t h   in  o r d e r   to  g i v e   a  u s e f u l   w i d t h   o f  

t r e n c h ,   t h e   t r a i l i n g   edge   b e i n g   l i k e w i s e   i n c l i n e d   in  o r d e r  

to  o v e r l i e   t h e   f o l l o w i n g   l i n k   p l a t e .  

11.   A  t r e n c h   d i g g e r   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   7  to   9 

w h e r e i n   t e e t h   a r e   d i s t r i b u t e d   on  b o t h   s i d e s   of  t he   c h a i n  

and  on  each   s i d e   of  t h e   c h a i n   some  t e e t h   a r e   o u t w a r d l y  

d i r e c t e d   e a r t h   c u t t i n g   t e e t h   w h i l e   o t h e r s   a r e   i n w a r d l y  

d i r e c t e d   c h a i n - c l e a r i n g   t e e t h .  
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