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©  Chain  cutter  excavator. 
@  This  invention  concerns  a  cutter  bucket  (10)  able  to  work 
in  any  kind  of  ground  and  to  make  ditches,  trenches,  wells, 
excavations  for  partition  walls,  etc.  which  comprises: 

-  excavation  means  (12)  consisting  of  two  pairs  of 
rotatable  tools  (13)  having  their  axes  parallel  to  each  other 
and  substantially  parallel  to  the  excavation  face  (24),  such 
tools  (13)  being  provided  peripherally  with  means  (26)  to 
attack the  earth,  the  means  (26)  to  attack the  earth  of one  pair 
of  tools  passing  near the  means  (26)  to  attack the  earth  of  the 
other  pair, 

-  hydraulic  motor  means  (20)  arranged  above  the 
excavation  means  (12), 

-  chain  means  (25)  driven  by  the  hydraulic  motor  means 
(20)  and  driving  the  excavation  means  (12)  by  an  inner  gear 
wheel  (15),  the  chain  means  (25)  being  provided  with 
independent  means  (26)  to  attack  the  ground,  and 

-  pneumatic  means  (28)  to  withdraw  debris, 
in  which  cutter  bucket  (10)  the  hydraulic  motor  means  (20) 
comprise  on  their  outer  periphery  ring  gear  means  (23)  to 
drive  the  chain  means  (25),  and  the  means  (26)  to  attack  the 
ground,  being  supported  by  the  chain  means  (25)  and  by  the 
rotatable  tools  (13),  form  a  substantially  continuous  excava- 
tion  face  (24)  stretching  at  least  to  the  periphery  of  the  cutter 
bucket  (10). 



T h i s   i n v e n t i o n   c o n c e r n s   a  c u t t e r   b u c k e t .   To  be  more   e x a c t ,   t h e  

i n v e n t i o n   c o n c e r n s   a  c u t t e r   b u c k e t   a b l e   to   d i g   d i t c h e s ,  

t r e n c h e s ,   w e l l s ,   e x c a v a t i o n s   f o r   p a r t i t i o n   w a l l s   or  o t h e r  

k i n d s   of  e x c a v a t i o n s ;   m o r e o v e r ,   t h e   b u c k e t   of  t h e  i n v e n t i o n  

can  work  on  and  in   any  k i n d   of  g r o u n d ,   t h e r e b y   a u g m e n t i n g  i t s  

v e r s a t i l i t y .  

C u t t e r   b u c k e t s   a r e   known  w h i c h   h a v e   t o o l s   r o t a t a b l e   w i t h   a  

v e r t i c a l   a x i s .   T h e s e   t y p e s   of  b u c k e t s   e n t a i l   many  d r a w b a c k s  

such  a s :  

-  c o n s i d e r a b l e   s i d e w a y s   b u l k ,  

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

-  c o n s i d e r a b l e   wea r   of  t h e i r   p a r t s   a n d  

-  c o m p l e x   m a i n t e n a n c e .  

C u t t e r   b u c k e t s   a r e   a l s o   known  w h i c h   have   t o o l s   r o t a t a b l e  

w i t h   a  h o r i z o n t a l   a x i s .  

US  3 , 7 1 0 , 8 7 8 ,   f o r   i n s t a n c e ,   i s   known  and  d e s c r i b e s   a  c u t t e r  

b u c k e t   e q u i p p e d   w i t h   t o o l s   r o t a t a b l e   w i t h   a  h o r i z o n t a l   a x i s ,  

t h e   t o o l s   b e i n g   l o d g e d   a t   t h e   end  of  a  b o x - s h a p e d   h e a d .   T h e s e  

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

c o n s e c u t i v e   b r a n c h e s .   T h e s e   c h a i n   means   t a k e   t h e i r   m o t i o n   f r o m  

as  many  s y n c h r o n i z e d   m o t o r   m e a n s   t h r o u g h   a  t r a n s m i s s i o n   o f  

g e a r   w h e e l s .  

The  f i n a l   b r a n c h   of  e a c h   c h a i n   means   h a s  m e a n s   t o  a t t a c k  



t h e   e a r t h ,   such   as  t e e t h   or  o t h e r   m e a n s ,   w h i c h   c o o p e r a t e   w i t h  

l i k e   means   p r o v i d e d   on  t h e   p e r i p h e r y   of  t h e   r o t a t a b l e   t o o l s .  

P n e u m a t i c   means   to   r e m o v e   d e b r i s   a r e   a l s o   i n c l u d e d .  

The  a f o r e s a i d   m e c h a n i c a l   s y n c h r o n i z a t i o n   d o e s   n o t   p e r m i t  

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

d o e s   n o t   e n a b l e   t h e   v e r t i c a l   n a t u r e   of  t h e   e x c a v a t i o n   to   b e  

c o r r e c t e d .  

A n o t h e r   and  g r e a t e r   s h o r t c o m i n g   of  t h i s   US  p a t e n t   3 , 7 1 8 , 8 7 8  

l i e s   in  t h e   f a c t   t h a t   t h e   e x c a v a t i o n   f a c e   i s   n o t   c o n t i n u o u s .  

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

a  d e a d   zone   in  w h i c h   t h e   g r o u n d   i s   a t t a c k e d   by  a  wedge  m e a n s  

or  b l a d e   means   w i t h o u t   any  a c t i o n   in  t h a t   zone   by  t h e   m e a n s  

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

The  i n v e n t i o n   l e n d s   i t s e l f ,   t h e r e f o r e ,   to   e x c a v a t i o n   i n  

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

s u i t a b l e   f o r   e m p l o y m e n t   in   r o c k y   a n d  c o m p a c t   g r o u n d .  

M o r e o v e r ,   t h e   r o t a t a b l e   t o o l s   do  n o t   work   l a t e r a l l y   to   t h e  

h e a d ,   and  b l a d e   means   t o   i m p r o v e   t h e   e x c a v a t i o n   w h i c h   a r e   a b l e  

t o   be  l o w e r e d   w i t h   j a c k s   a r e   p r o v i d e d   so  as  to   t r i m   t h e   w a l l s  

of  t h e   e x c a v a t i o n   i t s e l f .   In  r o c k y   or  c o m p a c t   g r o u n d   t h e s e  

b l a d e   means   p r o v i d e   j u s t   a  f a n c y   d e m o n s t r a t i o n   w i t h o u t   a n y  

p r a c t i c a l   b e n e f i t ,   so  t h a t ,   as  soon   as  c o m p a c t   or  r o c k y   g r o u n d  

i s   r e a c h e d ,   t h e   e x c a v a t i o n   c a n n o t   p r o g r e s s   b e c a u s e   t h e s e  

b l a d e s   f o r m   a  h i n d r a n c e .  

M o r e o v e r ,   means   a r e   n o t   p r o v i d e d   f o r   r e s i l i e n t   s u s p e n s i o n  

of  t h e   r o t a t a b l e   t o o l s ,   s u c h   s u s p e n s i o n   means   b e i n g   a b l e   t o  

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

o w i n g   to   v a r i a b i l i t y   in   l o c a l   c o n s i s t e n c y   of  t h e   g r o u n d .  

A  f u r t h e r   d r a w b a c k   of  t h i s   i n v e n t i o n   l i e s   in   t h e   d i f f i c u l t y  

e n c o u n t e r e d   in  a d j u s t i n g   and  s e t t i n g   t h e   c h a i n   m e a n s ,   w h i c h  

a r e   e m b o d i e d   in  two  s u c c e s s i v e   s e c t i o n s .  

P a t e n t   U S - A - 3 , 8 9 4 , 5 8 7   i s   a l s o   known  and  d i s c l o s e s   a  c u t t e r  

b u c k e t   w i t h   t o o l s   r o t a t a b l e   w i t h   a  h o r i z o n t a l   a x i s .   T h i s  



i n v e n t i o n   e n v i s a g e s   a  d i r e c t   d r i v e   of  t h e   r o t a t a b l e   t o o l s ,  

w h i c h   c o o p e r a t e   as  f a r   as  t h e i r   p e r i p h e r y .  

The  m o t o r s   t h e r e f o r e   h a v e   to   be  l o c a t e d   on  t h e   same  a x i s   a s  

t h e   s a i d   r o t a t a b l e   t o o l s .  

Such  a  l a y - o u t   a r r a n g e s   f o r   t h e   c u t t e r   t o o l s   to   b e  

s u p p o r t e d   a t   one  end  on  t h e   d r i v e   a x l e s ,   and  t h i s   e n t a i l s   a  

c o n s i d e r a b l e   o v e r a l l   s i z e   in  t h e   d i r e c t i o n   a x i a l   to   t h e   m o t o r s  

and  a  d a n g e r o u s   m e c h a n i c a l   s t r e s s   on  t h e   s u p p o r t s   ( r e f e r e n c e d  

w i t h   6  in  t h i s   p a t e n t )   and  on  t h e   m o t o r s   t h e m s e l v e s .  

M o r e o v e r ,   o w i n g   to   t h e   p r e s e n c e   of  t h e s e   s u p p o r t s   t h e r e   i s  

t h e   d i f f i c u l t y ,   or  i m p o s s i b i l i t y ,   of  o b t a i n i n g   a  c o n t i n u o u s  

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

t h e   s u p p o r t   of  e a c h   m o t o r ,   and  t h i s   dead  s p a c e   c a n n o t   b e  

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

s t r e n g t h   of  such   s u p p o r t s .  

A l so   known  a re   t h e   m e t h o d s   of  a t t a c k i n g   g r o u n d   c o m p r i s i n g  

r o c k y   s t r a t a ,   t h e   u se   of  s c o o p   or  s h o v e l   b u c k e t s   b e i n g  

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

t h e   r o c k y   s t r a t a .  

T h i s   i n v o l v e s   t h e   need   to   make  use   of  d i f f e r e n t   m a c h i n e s  

when  t h e   g r o u n d   c h a n g e s ,   and  a l s o   t h e   need   to   r e m o v e   s e p a r a t -  

e ly   t h e   h a r d   m a t e r i a l   c r u s h e d   by  t h e  c u t t e r   t o o l s .  

W o r k i n g ,   t h e r e f o r e ,   t a k e s   a  l o n g   t i m e   and  i s   n o t   e c o n o m i c a l  

and  in  any  e v e n t   i s   c o s t l y .  

Our  i n v e n t i o n   has   t h e   p u r p o s e   of  p r o v i d i n g   a  c u t t e r   b u c k e t  

a b l e   to   e l i m i n a t e   t h e   f o r e g o i n g   d r a w b a c k s   and  s h o r t c o m i n g s ,  

w h i c h   a r e   a l l   i n h e r e n t   in  t h e   known  a r t .  

One  p u r p o s e   of  t h e   i n v e n t i o n   i s   to   p r o v i d e   a  c u t t e r   b u c k e t  

of  a  m o d e s t   o v e r a l l   s i z e   and  s u i t a b l e   f o r   a t t a c k i n g   t h e   g r o u n d  

and  f o r   w o r k i n g   a l o n g   t h e   w h o l e   w i d t h   of  t h e   e x c a v a t i o n   f a c e ,  

t h e r e b y   m a k i n g   p o s s i b l e   v e r y   g r e a t   f o r w a r d   m o v e m e n t s   in  d e p t h  

in  g r o u n d   of  any  n a t u r e   and  c o n s i s t e n c y .  

A  f u r t h e r   p u r p o s e   of  t h e   i n v e n t i o n   i s   to   p r o v i d e   a  b u c k e t  



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

d i g g i n g   g o e s   f o r w a r d .  

Yet  a n o t h e r   p u r p o s e   of  t h e   i n v e n t i o n   i s   to   p r o v i d e   m o t o r  

means   h a v i n g   a  h i g h   m o t i v e   t o r q u e   and  h i g h   power   b u t   t o   k e e p  

t h e   o v e r a l l   s i z e   of  t h e   b u c k e t   v e r y   s m a l l .  

I t   i s   a l s o   w i s h e d   to   o b t a i n   by  m e a n s   of  t h e   i n v e n t i o n   a n  

op t imum  d i s t r i b u t i o n   of  l o a d   among  t h e   v a r i o u s   c u t t e r   t o o l s  

when  more  t h a n   one  in   number   i f   any  l a c k   of  u n i f o r m i t y   in   t h e  

c o n s i s t e n c y   of  t h e   a r e a s   of  g r o u n d   a t t a c k e d   by  t h e   v a r i o u s  

t o o l s   i s   f o u n d .  

These   p u r p o s e s   and  o t h e r s   w h i c h   w i l l   become  c l e a r   f r o m   t h e  

d e s c r i p t i o n   and  e x a m p l e s   g i v e n   a r e   a c h i e v e d   a c c o r d i n g   to   t h e  

i n v e n t i o n   by  e n v i s a g i n g   a  head   e q u i p p e d   w i t h   e x c a v a t i o n   m e a n s  

c o n s i s t i n g   o f   one   or  more  t o o l s   r o t a t a b l e   a r o u n d   a  h o r i z o n t a l  

a x i s .  

Sa id   t o o l s   a r e   d r i v e n   i n d i r e c t l y   by  h y d r a u l i c   m o t o r s   l o -  

c a t e d   a b o v e   t h e   t o o l s .  

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

b e t w e e n   e a c h   m o t o r   and  t h e   r e l a t i v e   t o o l .   S a i d   c h a i n   b e a r s   o n  

i t s   o u t e r   s i d e   s u i t a b l e   means  f o r   a t t a c k i n g   t h e   g r o u n d .  

L ike   a t t a c k i n g   means   a re   s o l i d l y   f i x e d   on  t h e   p e r i p h e r y   o f  

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

The  k i n d   of  l a y - o u t   a d o p t e d   f o r   t h e   r o t a t a b l e   m e a n s   a n d ,   i n  

p a r t i c u l a r ,   t h e   d r i v e   of  t h e   r o t a t a b l e   t o o l s   by  a  c h a i n   w h i c h  

i t s e l f   i s   e q u i p p e d   w i t h   means   to   a t t a c k   t h e   g r o u n d ,   e n a b l e s  

s a i d   means   a t t a c k i n g   t h e   g r o u n d   to   be  a r r a n g e d   a d v a n t a g e o u s l y  

in   such  a  way  as  t o   fo rm  a  c o n t i n u o u s   e x c a v a t i o n   f a c e   f r e e   o f  

dead   s p a c e s   and  h a v i n g   a  s i z e   t h e   same  as  or  s l i g h t l y   g r e a t e r  

t h a n   t h e   o v e r a l l   t h i c k n e s s   of  t h e   b u c k e t .  

Th i s   e n a b l e s   m a t e r i a l   to   be  r e m o v e d   r e g u l a r l y   and  p a r t i -  

c u l a r l y   e f f i c i e n t l y .  

The  a t t a c k i n g   means   may  c o n s i s t   of  a  p l u r a l i t y   of  s u i t a b l y  

a r r a n g e d   and  o r i e n t e d   t e e t h   or  p r o j e c t i o n s .   The  t e e t h   w i l l   b e  



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

b r o k e n   or  w o r n .  

A c c o r d i n g   to  t h e   i n v e n t i o n   t h e   h y d r a u l i c   m o t o r s   have   a n  

i m m o v a b l e   a x l e   and  a  r o t a t a b l e   c a s i n g .   A  t o o t h e d   r i n g   w h i c h  

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

i s   f i x e d   s o l i d l y   to   t h e   c a s i n g   of  each   m o t o r .  

T h i s   p a r t i c u l a r   c o n s t r u c t i o n   e n a b l e s   a  v e r y   s m a l l   t h i c k n e s s  

of  t h e   h e a d   of  t h e   c u t t e r   b u c k e t   to   be  o b t a i n e d ;   i t   a l s o   m a k e s  

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

p a r t s   and  a l s o   to   o b t a i n   a  p a r t i c u l a r l y   s t r o n g   a s s e m b l a g e .  

The  i n v e n t i o n   e n v i s a g e s   a d v a n t a g e o u s l y   t h a t   t h e   t o o t h e d  

w h e e l s   a t   t h e   end  a r e   f i t t e d   in  an  e l a s t i c ,   d a m p e d   m a n n e r .   I n  

t h i s   way  an  e x c e l l e n t   d i s t r i b u t i o n   of  t h e  l o a d   can   be  a c h i e v e d  

when  t h e   b u c k e t   c o m p r i s e s   more   t h a n   one  r o t a t a b l e   t o o l .  

I n d e e d ,   when  d i v e r s e   t o o l s   a r e   a t t a c k i n g   z o n e s   of  m a t e r i a l  

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

c o m p a c t   m a t e r i a l   m e e t s   w i t h   a  g r e a t e r   r e s i s t a n c e   to   i t s   f o r -  

ward   m o v e m e n t   and  l o a d s   t h e   e l a s t i c   means   p o s i t i o n e d   b e t w e e n  

i t s e l f   and  t h e   h e a d .  

As  a  r e s u l t ,   by  means   of  s a i d   e l a s t i c   m e a n s   t h e   g r e a t e r  

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

m o s t ,   n a m e l y   t h e   t o o l   w h i c h   i s   w o r k i n g   on  t h e   mos t   c o m p a c t  

m a t e r i a l .  

The  t o o l   wh ich   i s   b i t i n g   i n t o   t h e   l e a s t   c o m p a c t   m a t e r i a l  

c o n t i n u e s   to   a d v a n c e   w i t h o u t   r o t a t i n g   in  an  empty   s p a c e ,  

w h e r e a s   t h e   o t h e r   t o o l   m a k e s   up  t h e   d i f f e r e n c e   in  f o r w a r d  

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

i t .  

F u r t h e r m o r e ,   t h e   e l a s t i c   m e a n s ,   w i t h   t h e   h e l p   of  t h e   d a m p -  

i n g   m e a n s ,   a b s o r b   at   l e a s t   p a r t i a l l y   t h e   s t r e s s e s   c o m i n g   f r o m  

t h e   r o t a t a b l e   t o o l s   and  l o a d i n g   t h e   r e m a i n d e r   of  t h e  

s t r u c t u r e .  

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



c o n t i n u o u s l y   t h e   d e b r i s   b e i n g   p r o d u c e d .  

The  w h o l e   a s s e m b l a g e   i s   i n s t a l l e d   in  a  w o r k i n g   head   of  a 

much  r e d u c e d   t h i c k n e s s .  

The  i n v e n t i o n   i s   t h e r e f o r e   e m b o d i e d   w i t h   a  c u t t e r   b u c k e t  

a b l e   t o   work   in  any  k i n d   of  g r o u n d   and  to   make  d i t c h e s ,  

t r e n c h e s ,   w e l l s ,   e x c a v a t i o n s   f o r   p a r t i t i o n   w a l l s ,   e t c . ,   w h i c h  

c o m p r i s e s :  

-  e x c a v a t i o n   means   c o n s i s t i n g   of  two  p a i r s   of  r o t a t a b l e   t o o l s  

h a v i n g   t h e i r   a x e s   p a r a l l e l   t o   e a c h   o t h e r   and  s u b s t a n t i a l l y  

p a r a l l e l   to   t h e   e x c a v a t i o n   f a c e ,   such   t o o l s   b e i n g   p r o v i d e d  

p e r i p h e r a l l y   w i t h   means   to   a t t a c k   t h e   e a r t h ,   t h e   means   t o  

a t t a c k   t h e   e a r t h   of  one  p a i r   of  t o o l s   p a s s i n g   n e a r   t h e   m e a n s  

to  a t t a c k   t h e   e a r t h   of  t h e   o t h e r   p a i r ,  

-  h y d r a u l i c   m o t o r   means   a r r a n g e d   a b o v e   t h e   e x c a v a t i o n   m e a n s ,  

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

t h e   e x c a v a t i o n   means   by  an  i n n e r   g e a r   w h e e l ,   t h e   c h a i n   m e a n s  

b e i n g   p r o v i d e d   w i t h   i n d e p e n d e n t   means   to   a t t a c k   t h e   g r o u n d ,  

a n d  

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

t h e   c u t t e r   b u c k e t   b e i n g   s u c h   t h a t   t h e   h y d r a u l i c   m o t o r   m e a n s  

c o m p r i s e   on  t h e i r   o u t e r   p e r i p h e r y   r i n g   g e a r   means   to   d r i v e   t h e  

c h a i n   m e a n s ,   and   t h a t   t h e   means   to   a t t a c k   t h e   g r o u n d ,   b e i n g  

s u p p o r t e d   by  t h e   c h a i n   means   and  b y  t h e   r o t a t a b l e  t o o l s ,   f o r m  

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

to   t h e   p e r i p h e r y   of  t h e   c u t t e r   b u c k e t .  

We  s h a l l   d e s c r i b e   h e r e i n a f t e r ,   as  a  n o n - r e s t r i c t i v e   e x a m p -  

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

t h e   a t t a c h e d   t a b l e s ,   w h e r e i n : -  

F i g s . 1   g i v e   two  p a r t l y   c u t a w a y   v i e w s   of  t h e   b u c k e t   of  t h e  

i n v e n t i o n ;  

F i g s . 2   show  two  v i e w s   of  t h e   p n e u m a t i c   s y s t e m   t o   w i t h d r a w  

d e b r i s ;  

F i g s . 3   show  a  d e t a i l   of  s a i d   s y s t e m .  



In  t h e   f i g u r e s   t h e   c u t t e r   b u c k e t   of  t h e   i n v e n t i o n   b e a r s   t h e  

r e f e r e n c e   n u m b e r   10.  S a i d   b u c k e t   10  c o m p r i s e s   a  h e a d   11  w i t h  

an  o u t e r   s h a p e   s u b s t a n t i a l l y   l i k e   a  box  w i t h o u t   a  b o t t o m   f r o m  

t h e   l o w e r   s i d e   of  w h i c h   t h e   e x c a v a t i o n   means   12  j u t   o u t .  

The  h e a d   11  h a s   t h e   t a s k   of  b e a r i n g   and  p r o t e c t i n g   t h e   i n -  

s i d e   p a r t s   and  i s   c o n n e c t e d   at   i t s   u p p e r   end  to   a  s h a f t   1 1 1 ,  

wh ich   can  be ,   f o r   i n s t a n c e ,   t e l e s c o p i c   and  be  b o r n e   by  a  s e l f -  

p r o p e l l e d   m e a n s ,   w h i c h   i s   no t   shown  h e r e .  

The  m e t h o d s   of  s u s p e n d i n g   and  t h r u s t i n g   t h e   b u c k e t   10  f o r m  

p a r t   of  t h e   p r i o r   a r t .  

The  e x c a v a t i o n   m e a n s   12  in  our   e x a m p l e   c o n s i s t   of  a  p a i r   o f  

r o t a t i n g   t o o l s   13,  b u t   s a i d   t o o l s   13  a c c o r d i n g   to   t h e   i n v e n t -  

ion  can  be  i n c l u d e d   in  a n o t h e r   n u m b e r   a l b e i t   a d v a n t a g e o u s l y   i n  

c o n t r a r o t a t a b l e   p a i r s .   In  t h e   e x a m p l e   shown  t h e   r o t a t a b l e  

t o o l s   13  a r e   c o n t r a r o t a t a b l e ,   t h e   p u r p o s e   b e i n g   t o   o b t a i n   n o t  

on ly   a  s y m m e t r y   of  t h e   f o r c e s   b u t   a l s o   t h e   d r a w i n g   of  t h e  

c r u s h e d   m a t e r i a l   t o   a  m i d d l e   a s p i r a t i o n   zone   14  l o c a t e d  

b e t w e e n   t h e   t o o l s   13  t h e m s e l v e s .  

In  our   e x a m p l e   e a c h   of  t h e   r o t a t a b l e   t o o l s   13  c o n s i s t s   o f  

an  i n n e r   t o o t h e d   w h e e l   15  c o a x i a l   w i t h   and  s o l i d l y   f i x e d   t o  

two  o u t e r   w h e e l s   16,  one  on  each   s i d e .   The  i n n e r , t o o t h e d   w h e e l  

15  i s   s u p p o r t e d   b y  a   f o r k   1 7 .  

The  f o r k   17  i s   p o s i t i o n e d   c e n t r a l l y   in  r e l a t i o n   t o  e a c h  

p a i r   of  r o t a t a b l e   t o o l s   13  and  c o n t a i n s   in  i t s   c e n t r e   t h e  

i n n e r   g e a r   w h e e l   15.  M o r e o v e r ,   t h e   f o r k   17.  i s   f i t t e d  

r e s i l i e n t l y   in   r e l a t i o n   to  t h e   h e a d   11,  f o r   s p r i n g   m e a n s   1 8 ,  

damper   means   19  and  means   39  to   g u i d e   t h e   l e n g t h w i s e   s l i d i n g  

of  t h e   f o r k   17  a r e   i n t e r p o s e d .  

A  h y d r a u l i c   m o t o r   20  i s   l o c a t e d   a b o v e   each   t o o t h e d   w h e e l  

15.  S a i d   h y d r a u l i c   m o t o r s   20  a r e   a d v a n t a g e o u s l y   d i s p o s e d   w i t h  

t h e i r   m o t i v e   a x l e   21  i m m o v a b l e   and  w i t h   t h e i r   c a s i n g   22  r o t -  

a t i n g .   A  t o o t h e d   c r o w n   23  i s  l o c a t e d   on  t h e   p e r i p h e r y   of  t h e  

c a s i n g   2 2 .  



T h i s   p a r t i c u l a r   c o n s t r u c t i o n   of  t h e   m o t o r   2 0 / t o o t h e d   c r o w n  

23  g r o u p   makes   p o s s i b l e   a  v e r y   s m a l l   o v e r a l l   a x i a l   s i z e   o f  

s a i d   g r o u p ,   as  can  be  s e e n   in  F i g . l b .  

The  t o o t h e d   c r o w n   23  d r a w s   w i t h   a  c h a i n   25  t h e   t o o t h e d  

w h e e l  1 5   and  t h e r e w i t h   t h e   o u t e r   w h e e l s   16  s o l i d l y   f i x e d   t o  

t h e   l a t t e r   1 5 .  

Both  t h e   w h e e l s   16  and  t h e   c h a i n   25  b e a r   on  t h e i r   p e r i p h e r y  

means  26  f o r   a t t a c k i n g   t h e   g r o u n d ,   s a i d   means   26  c o n s i s t i n g   o f  

a  p l u r a l i t y   of  s u i t a b l y   f i x e d   and  o r i e n t e d   t e e t h   126  in   o u r  

e x a m p l e .  

I t   r e m a i n s   w i t h i n   t h e   s p i r i t   of  t h e   i n v e n t i o n   i f   t o o t h i n g s  

d i f f e r e n t i a t e d   to   s u i t   t h e   s p e c i f i c   u s a g e s   a r e   e n v i s a g e d   a n d  

i f   t h e   t o o t h i n g   on  t h e   c h a i n   25  i s   e n v i s a g e d   as  b e i n g   d i f f e r -  

e n t   f r o m   t h a t   on  t h e   w h e e l s   1 6 .  

F i g . l b   s h o w s   c l e a r l y   how  t h e   l a y - o u t   of  t h e   m e c h a n i c a l  

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

p o s i t i o n i n g   of  t h e   m o t o r s   20  h i g h e r   t h a n   t h e   r o t a t a b l e   t o o l s  

13,  and  t h e   c h a i n   t r a n s m i s s i o n   25,   w h i c h   i t s e l f   b e a r s   m e a n s  

to  a t t a c k   t h e   g r o u n d ,   e n a b l e   an  e x c a v a t i o n   f a c e   24  f r e e   o f  

dead   s p a c e s   t o   be  o b t a i n e d .  

The  d i a m e t e r   of  t h e   w h e e l  1 5   as  c o m p a r e d   to   t h a t   of  t h e  

w h e e l s   16  i s   s e l e c t e d   a d v a n t a g e o u s l y   in   such   a  w a y  a s   to   f o r m  

an  e x c a v a t i o n   f a c e   24  s u i t a b l y   s h a p e d   l i k e   an  i n v e r t e d   V  ( s e e  

F i g . 1 b ) .   T h i s   a r r a n g e m e n t   e n s u r e s   t h a t - t h e  c r u s h e d   m a t e r i a l  i s  

d rawn   t o w a r d s   t h e   c e n t r e   l i n e  o f   t h e   t o o l   13  and  t h e r e a f t e r  

t o w a r d s   t h e   a s p i r a t i o n   zone   1 4 .  

B l a d e   m e a n s   27  a r e   i n t e r p o s e d   b e t w e e n   t h e   two  c o n t r a r o t a t -  

a b l e   t o o l s   13  and  c o n t r i b u t e   to   a  f u r t h e r   c r u s h i n g   of  t h e  

d e b r i s   in   our   e x a m p l e .  

Means  2 8  t o   w i t h d r a w   d e b r i s ,   b e i n g   p n e u m a t i c   means   in   o u r  

e x a m p l e ,   a r e   c o m p r i s e d   in  t h e   m i d d l e   of  t h e   h e a d   11.  S a i d  

means   28  i n c l u d e   a  w i t h d r a w a l   p i p e   29  in  t h i s   i n s t a n c e .  

S a i d   p i p e   29  ( s e e   F i g s . 2 )   h a s   a  s q u a s h e d   end  p o r t i o n   129 



which   t e r m i n a t e s   in  an  a s p i r a t i o n   i n t a k e   3 0 .  

Means  31  to   d e l i v e r   c o m p r e s s e d   a i r   c o n s i s t ,   in  our   e x a m p l e ,  

of  two  p i p e s   32  p o s i t i o n e d   at  t h e   s i d e s   of  t h e   w i t h d r a w a l   p i p e  

29.  S a i d   p i p e s   32  a r e   c o n n e c t e d   a b o v e   to   a  s u p p l y  o f   c o m p r e s -  

sed  a i r   33  or  of  a n o t h e r   f l u i d   u n d e r   p r e s s u r e .  

Each  p i p e   32  w i d e n s   at  i t s   l o w e r   p a r t   132,   w h i c h   i s  s u p e r -  

i m p o s e d   a t   t h e   s i d e   of  t h e   end  p o r t i o n   129  of  t h e   w i t h d r a w a l  

p i p e   2 9 .  

N o z z l e   means   34  p o s i t i o n e d   i n   t h e   end  zone   of  t h e  l o w e r  

p a r t   132  of  e a c h   p i p e   32  n e a r   t h e   i n t a k e   30  p r o d u c e   a  f l o w   o f  

a i r   d i r e c t e d   u p w a r d s   w i t h i n   t h e   w i t h d r a w a l   p i p e   29.  T h i s   l a y -  

ou t   has   t h e   e f f e c t   of  d r a w i n g   and  a s p i r a t i n g   t h e   d e b r i s  w i t h i n  

s a i d   p i p e   29,  w h i c h   o p e n s   ou t   s u i t a b l y   o u t s i d e   t h e   b u c k e t   1 0 .  

F i g s . 3   show  a  d e t a i l   of  t h e   n o z z l e   means   34  a c c o r d i n g   t o  

t h e   i n v e n t i o n .  F i g . 3 a   g i v e s   a  v i e w   a l o n g   t h e   s e c t i o n   A-A 

( F i g . 2 b )   of  t h e   end  p o r t i o n   129  w i t h   t h e   p a r t s   1 3 2  o f   t h e  

p i p e s   32.  F i g . 3 b   i s   a  c u t a w a y   s i d e   v i e w   of  t h e   n o z z l e   m e a n s  

3 4 .  

The  a i r   c o m i n g   f rom  1 3 2  i s  s e n t   t h r o u g h   a  p l u r a l i t y   o f  

h o l e s   35  to   as  many  c h a m b e r s   36,  w h i c h   c o m p r i s e   a  n o n - r e t u r n  

v a l v e   37  w i t h   a  b a l l   137  and  s p r i n g   2 3 7 .  

The  a i r   i s   s e n t   at   h i g h   s p e e d   t h r o u g h   an  o b l i q u e   n o z z l e   38  

f rom  t h e   c h a m b e r   36  to   t h e   p i p e   29  and  c r e a t e s   an  u p w a r d   f l o w .  

The  a s p i r a t i o n   i n t a k e   30  can   h a v e   a  h a r d   m e t a l   l i n i n g   so  a s  

to   l e s s e n   w e a r   c a u s e d   by  t h e   p a s s a g e   of  d e b r i s .  
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1  -   C u t t e r   b u c k e t   ( 1 0 )   a b l e   t o   work  in  any  k i n d   of  g r o u n d   a n d  

to   make  d i t c h e s ,   t r e n c h e s ,   w e l l s ,   e x c a v a t i o n s   f o r   p a r t i t i o n  

w a l l s ,   e t c . ,   w h i c h   c o m p r i s e s :  

-  e x c a v a t i o n   means   ( 1 2 )   c o n s i s t i n g   of  two  p a i r s   of  r o t a t a b l e  

t o o l s   ( 1 3 )   h a v i n g   t h e i r   a x e s   p a r a l l e l   t o   e a c h   o t h e r   a n d  

s u b s t a n t i a l l y   p a r a l l e l   t o   t h e   e x c a v a t i o n   f a c e   ( 2 4 ) ,   s u c h  

t o o l s   ( 1 3 )   b e i n g   p r o v i d e d   p e r i p h e r a l l y   w i t h   means   (26 )   t o  

a t t a c k   t h e   e a r t h ,   t h e   m e a n s   (26)   to   a t t a c k   t h e   e a r t h   of  o n e  

p a i r   of  t o o l s   p a s s i n g   n e a r   t h e   means   ( 2 6 )   t o   a t t a ck   t h e  

e a r t h   of  t h e   o t h e r   p a i r ,  

-  h y d r a u l i c   m o t o r   m e a n s   ( 2 0 )   a r r a n g e d   a b o v e   t h e   e x c a v a t i o n  

m e a n s   ( 1 2 ) ,  

-  c h a i n   m e a n s   (25 )   d r i v e n   by  t h e   h y d r a u l i c   m o t o r   means   ( 2 0 )  

and  d r i v i n g   t h e   e x c a v a t i o n   means   ( 1 2 )   by  an  i n n e r   g e a r   w h e e l  

( 1 5 ) ,   t h e   c h a i n   means   ( 2 5 )   b e i n g   p r o v i d e d   w i t h   i n d e p e n d e n t  

means   ( 2 6 )   to   a t t a c k   t h e   g r o u n d ,   a n d  

-  p n e u m a t i c   means   (28 )   to   w i t h d r a w   d e b r i s ,  

t h e   c u t t e r   b u c k e t   ( 1 0 )   b e i n g   such   t h a t   t h e   h y d r a u l i c   m o t o r  

means   ( 2 0 )   c o m p r i s e   on  t h e i r   o u t e r   p e r i p h e r y   r i n g   g e a r   m e a n s  

( 2 3 )   t o   d r i v e   t h e   c h a i n   m e a n s   ( 2 5 ) ,   and  t h a t   t h e   means   (26)   t o  

a t t a c k   t h e   g r o u n d ,   b e i n g  s u p p o r t e d  b y   t h e   c h a i n   means   (25)   a n d  

by  t h e   r o t a t a b l e   t o o l s - ( 1 3 ) ,   f o rm  a  s u b s t a n t i a l l y   c o n t i n u o u s  

e x c a v a t i o n   f a c e   ( 2 4 )   s t r e t c h i n g   a t   l e a s t   t o   t h e   p e r i p h e r y   o f  

t h e   c u t t e r   b u c k e t   ( 1 0 ) .  

2  -   C u t t e r   b u c k e t   ( 1 0 )   as  c l a i m e d   in  C l a i m   1,  in   w h i c h   t h e  

r o t a t a b l e   t o o l s   ( 1 3 )   a r e   s u s t a i n e d   by  f o r k   s u p p o r t   means   ( 1 7 )  

p o s i t i o n e d   c e n t r a l l y   w i t h i n   t h e   p a i r s   of  r o t a t a b l e   t o o l s   ( 1 3 )  

and  c o n t a i n i n g   c e n t r a l l y   t h e   i n n e r   g e a r   w h e e l - m e a n s   ( 1 5 ) .  

3  -   C u t t e r   b u c k e t   ( 1 0 )   as  c l a i m e d   in  C l a i m   1  or  2,  in  w h i c h  

t h e   f o r k   s u p p p o r t   means   ( 1 7 )   a r e   c o n n e c t e d   t o   t h e   head   (11)   b y  

g u i d e   m e a n s   (39)   and  s p r i n g   means   (18)   c o o p e r a t i n g   w i t h   d a m p e r  



means   ( 1 9 ) .  

4  -  C u t t e r   b u c k e t   ( 1 0 )   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,  

in  w h i c h   t h e   h y d r a u l i c   m o t o r   means   (20 )   a r e   p r o v i d e d   w i t h   a n  

i m m o v a b l e   d r i v e   a x l e   ( 2 1 )   and  a  r o t a t a b l e   c a s i n g   ( 2 2 ) ,   a  

t o o t h e d   r i n g   ( 2 3 )   w h i c h   d r i v e s   a  c h a i n   means   (25 )   b e i n g  

c o m p r i s e d   on  t h e   p e r i p h e r y   of  t h e   c a s i n g   ( 2 2 ) .  
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