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©  Tooth  system  for  earth-working  tools. 

  Tooth  system  for  soil-working  tools  such  as  excavator 
and  loader  buckets,  rotary  dredging  cutters,  etc.  comprising 
an  adapter  (2)  and  a  tooth  tip  (1)  detachably  attached  to  the 
adapter  (2).  The  adapter  is  provided  with  a  wedge  shaped 
male  member  (3)  which  is  inclined  relative  to  the  working 
direction  of  the  tool  and  the  tooth  tip  is  provided  with  a 
female  member  (9)  adapted  to  said  male  member.  The 
relative  movements  of  the  adapter  and  the  tooth  tip  once 
they  have  been  brought  together  are  blocked  by  means  of  a 
locking  element  (151)  which  is  inserted  into  a  locking  seat 
which  is  partly  formed  in  the  adapter  and  partly  formed  in 
the  tooth  tip.  Said  male  member  of  the  adapter  displaying  at 
least  two  contact  surfaces  (4,  10;  5,  11)  facing  the  main 
working  direction  of  the  tool  and  one  contact  surface  (18,19) 
facing  away  from  said  direction. 



T h i s   i n v e n t i o n   r e l a t e s   to   a  t o o t h   s y s t e m   f o r   e a r t h -  

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

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

e a r t h - w o r k i n g   t o o l s   a r e   e x p o s e d   to   v e r y   s e v e r e   wear   i t   i s  

c u s t o m a r y   f o r   them  to   be  d i v i d e d   i n t o   an  a d a p t e r   more  o r  

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

r e p l a c e a b l e   t o o t h   t i p   d e t a c h a b l y   f i t t e d   in  t h e   a d a p t e r .   T h e  

t o o t h   t i p   i s  t h e   p a r t  w h i c h   i s   e x p o s e d   to   t h e   m a j o r   s h a r e   o f  

t h e   wear   and  w h i c h   t h e r e f o r e   has   to   be  r e p l a c e d   r e l a t i v e l y  

f r e q u e n t l y .   I t   is   t h e r e f o r e   u s u a l l y   so  d e s i g n e d   t h a t   i t   a l s o  

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

e x t e n t .   In  l a r g e   wear   p a r t   s y s t e m s   t h e r e   a r e   a l s o   d i f f e r e n t  

t y p e s   of  i n t e r m e d i a t e   p a r t s   b e t w e e n   t h e   t o o t h   t i p   and  t h e  

a d a p t e r .   In  t h e s e   d e s i g n s   i t   can  r e a d i l y   can  be  e n v i s a g e d  

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

The  i n t e r c o n n e c t i o n   b e t w e e n   t h e   a d a p t e r   and  t he   t o o t h   t i p  

is   v e r y   o f t e n   a c h i e v e d   by  means   of  male   and  f e m a l e   m e m b e r s  

a d a p t e d   to  e a c h   o t h e r ,   f o r m e d   in  t h e   t o o t h   t i p   a n d / o r   a d a p t e r  

r e s p e c t i v e l y .   In  t h e   i n t e r c o n n e c t i o n   t he   male   member  i s   t h u s  

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

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

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

I f   t h e   male   member  i s   a  p a r t   of  t h e   a d a p t e r   or  of  t h e   t i p   i s  

c o n c e p t u a l l y   of  no  r e a l   i n t e r e s t .   To  e n s u r e   t he   l e a s t  

p o s s i b l e   p l a y   b e t w e e n   t h e   m a l e   and  f e m a l e   members   t h e   m a l e  

member  i s   u s u a l l y   made  s l i g h t l y   w e d g e - s h a p e d   and  t he   i n s i d e s  

of  t he   f e m a l e   member  a r e   a d a p t e d   to   t he   same  wedge  s h a p e .   I t  

i s   f u r t h e r   n o r m a l   f o r   t he   main  d i r e c t i o n   of  t he   male  m e m b e r  

to  c o i n c i d e   w i t h   t h e   i n t e r c o n n e c t i o n   d i r e c t i o n   of  t he   p a r t s ,  

w h i c h ,   in  t u r n ,   c o i n c i d e s   w i t h   t h e   main  w o r k i n g   d i r e c t i o n   o f  



t h e   t o o l .   The  m a l e   and   f e m a l e   m e m b e r s   w i l l   t h u s   be  p r e s s e d  

t o w a r d s   e a c h   o t h e r   in   o r d e r   to   g i v e   a  p l a y - f r e e   f i t   b e t w e e n  

t h e m   as  soon   as  t h e   t o o l   i s   e n g a g e d   in  w o r k i n g   t h e   s o i l .  

T h i s   a r r a n g e m e n t ,   h o w e v e r ,   has   t h e   d i s a d v a n t a g e   t h a t   t h e  

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

e x t r a c t i o n   f o r c e s   a c t i n g   u p o n   t h e   t i p   when  t h e   t o o l   i s   w i t h -  

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

may  be  of  c o n s i d e r a b l e   m a g n i t u d e   and  a r e   a l s o   of  a n  

e x t r e m e l y   f r e q u e n t l y   r e c u r r i n g   l o a d   t y p e .   T h e r e   has   t h e r e -  

f o r e   been   a  t e n d e n c y   t o   i n t r o d u c e   i n c r e a s i n g l y   s t o u t   l o c k i n g  

e l e m e n t s   a t   t h e   same  t i m e   as  m o d i f i e d   wear   p a r t   s y s t e m s   h a v e  

b e e n   i n t r o d u c e d   on  t h e   m a r k e t .  

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

new  wear   p a r t   s y s t e m   in   w h i c h   a  p o r t i o n   of  t h e   e x t r a c t i o n  

f o r c e s   a c t i n g   upon  t h e   i n t e r c o n n e c t i o n   b e t w e e n   t h e   p a r t s   o f  

t h e   s y s t e m   i s   t r a n s f e r r e d   d i r e c t l y   b e t w e e n   t h e   m a l e   a n d  

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

as  an  i n t e r m e d i a t e   p i e c e .   T h i s   has   been   a c c o m p l i s h e d   t h r o u g h  

t h e   s p e c i a l   g e o m e t r y   of  t h e   t o o t h   s y s t e m ,   b a s e d   on  a  

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

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

p r o t r u d i n g   in   t h e   m a i n   w o r k i n g   d i r e c t i o n   of  t h e   t o o l   and  t h e  

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

m a n n e r   i n t e n d e d   to   be  p a s s e d   o v e r   t h e   m a l e   member  and  a  

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

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

m o v e m e n t s   of  t h e   p a r t s .  

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

of   t h e   t o o t h   s y s t e m   a c c o r d i n g   t o   t h e   i n v e n t i o n   i s   b a s e d   o n  

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

t o o t h   t i p   and  t h e   a d a p t e r   a r e   l o c a t e d   r e l a t i v e   t o  e a c h   o t h e r  

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

o t h e r   and   r e l a t i v e   t o   t h e   a n t i c i p a t e d   main   w o r k i n g   d i r e c t i o n  

of  t h e   t o o l .  



The  c o n t a c t   s u r f a c e s   f o r m e d   in  t h e   a d a p t e r   w h i c h   t h u s  

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

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

r e l a t i v e   to   t h e   main   w o r k i n g   d i r e c t i o n   of  t h e   t o o l   and  t h e i r  

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

p l a y f r e e   c l a m p i n g   of  t h e   t o o l   t i p ,   a t   t h e   same  t i m e   as  t h e  

a n g u l a r   s e t t i n g   of  t h e   c o n t a c t   s u r f a c e s   e n s u r e s   t h a t   t h e  

w o r k i n g   f o r c e s   a c t i n g   upon  t h e   t o o t h   t i p   f o r c e   t h e   p a r t s  

t o g e t h e r   to   e v e n  b e t t e r   c o n t a c t   w i t h   e a c h   o t h e r ,   w h i l e   t h e  

e x t r a c t i o n   f o r c e s   a c t i n g   on  t h e   t o o t h   t i p ,   t h a n k s   to   t h e  

a n g u l a r   s e t t i n g   of  t h e   same  c o n t a c t   s u r f a c e s ,   a r e  

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

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

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

l o c k i n g   e l e m e n t   as  an  i n t e r m e d i a t e   p a r t   and  p a r t l y   a l o n g   t h e  

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

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

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

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

t h e   a d a p t e r ,   i s   i n c l i n e d   r e l a t i v e   to   t h e   main   w o r k i n g  

d i r e c t i o n   of  t h e   t o o l   bu t   f a c e s   away  f rom  t h i s   d i r e c t i o n .  

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

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

w a r d s   b e h i n d   t h e   l o c k i n g   e l e m e n t .   T h i s   o v e r h a n g   e n a b l e s   t h e  

t o o t h   t i p   to   cope   w i t h   v e r y   l a r g e   b r e a k i n g   f o r c e s .  

In  more  d e t a i l ,   t h e   t o o t h   s y s t e m   a c c o r d i n g   to   t h e  

i n v e n t i o n   may  be  s a i d   to   c o m p r i s e   an  a d a p t e r ,   t h e   t r u n c a t e d ,  

w e d g e - s h a p e d   male   member  of  w h i c h   d i s p l a y s   a  f i r s t   b r o a d  

s i d e   w h i c h   i s   i n c l i n e d   r e l a t i v e   t h e   main  w o r k i n g   d i r e c t i o n  

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

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

s i d e   w h i c h   i s   a l s o   i n c l i n e d   r e l a t i v e   t h e   main  w o r k i n g  

d i r e c t i o n   of  t h e   t o o l   b u t   f a c e s   away  f rom  t h e   s a i d  

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

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

t h e   m a l e   member .   The  r e s p e c t i v e   b r o a d   s i d e s   of  t h e   male   a n d  



f e m a l e   member   a r e   u n i t e d   t o w a r d s   t h e   s i d e   by  edge   s i d e s  

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

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

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

on  t h e   same  s i d e   of  t h e   m a l e   member   as  t h e   f i r s t   b r o a d   s i d e  

and   f a c e s   in   t h e   same  d i r e c t i o n   as  t h i s   f i r s t   b r o a d   s i d e ,  

i . e .  o b l i q u e l y   f o r w a r d   in   t h e   m a i n   w o r k i n g   d i r e c t i o n   of  t h e  

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

s u r f a c e   a d a p t e d   to   t h i s   t h i r d   c o n t a c t   s u r f a c e   w h i c h   t h u s  

f a c e s   in  t h e   o p p o s i t e   d i r e c t i o n .   The  p a r t   of  t h e   l o c k i n g  

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

t h e   b r o a d   s i d e   of  t h e   ma le   member   and  t h e   t h i r d   c o n t a c t  

s u r f a c e .   The  s e c o n d   p a r t   of  t h e   l o c k i n g   s e a t   i s   f o r m e d   i n  

t h e   f e m a l e   m e m b e r .   In  t h e   m a l e   m e m b e r ,   t h e   l o c k i n g   s e a t  

f o r m s   a  s t e p   b e t w e e n   i t s   t h i r d   b r o a d   s i d e   and  i t s   t h i r d  

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

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

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

f e m a l e   m e m b e r .   T h i s   f o u r t h   c o n t a c t   s u r f a c e   i s   f o r m e d   in  t h e  

a d a p t e r   a t   t h e   same  h e i g h t   as  t h e   b a s e   of  t h e   m a l e   m e m b e r  

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

e x t e n d i n g   in  t h e   main  w o r k i n g   d i r e c t i o n   of  t h e   t o o l .   T h e s e  

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

o p p o s i t e   e a c h b t h e r .  

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

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

a d d i t i o n   to   i t s   own  s a i d   f i r s t   and   s e c o n d   b r o a d   s i d e s   a n d  

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

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

c o n t a c t   s u r f a c e   a d a p t e d   to   t h e   f o u r t h   c o n t a c t   s u r f a c e   of  t h e  

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

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

f e m a l e   member   in   t h e   main  w o r k i n g   d i r e c t i o n   of  t h e   t o o l  

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

t h e   l o c k i n g   member   f o r m s   a  s t e p   or  l o c k i n g   s u r f a c e   r u n n i n g  



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

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

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

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

i . e .   i t s   t op   s i d e .  

On  many  o c c a s i o n s   i t   may  be  a p p r o p r i a t e   to   d i v i d e   t h e  

s a i d   t h i r d  a n d   f o u r t h   c o n t a c t   s u r f a c e s   i n t o   two  p a r t s   b y  

means   of  a  cam  d i s p o s e d   in  e i t h e r   p a r t ,   t o o t h   t i p   o r  

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

The  o v e r h a n g   of  t h e   t o o t h   t i p   can  a l s o   be  f i t t e d   t o  

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

t i m e   as  i t   is   a p p r o p r i a t e   to   p e r m i t   t h e   s i d e   e d g e s   of  t h e  

t o o t h   t i p   to   e x t e n d   to   t h e   r e a r   end  of  t h e   o v e r h a n g   and  t o  

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

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

The  e n t i r e   l e n g t h   of  t h e   ma le   member   and  t h e   l e n g t h   o f  

t h e   s e c o n d   b r o a d   s i d e   of  t h e   f e m a l e   member   s h a l l   now  be  s o  

a d a p t e d   t h a t   t h e   f o l l o w i n g   m e t h o d   can  be  e x p l o i t e d   f o r  

i n t e r c o n n e c t i o n   of  t h e   two  a s s o c i a t e d   p a r t s .  

I n i t i a l l y ,   t h e   p a r t s   a r e   a n g l e d   more   r e l a t i v e   to   e a c h  

o t h e r   t h a n   i s   i n d i c a t e d   by  what   c o r r e s p o n d s   to   t h e  

d i f f e r e n c e   b e t w e e n   t h e   main  w o r k i n g   d i r e c t i o n   and  t h e  

i n t e r c o n n e c t i o n   d i r e c t i o n   of  t h e   p a r t s .   The  i n t e r c o n n e c t i o n  

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

w h i c h   t h e   m a l e   and  f e m a l e   member s   a r e   p u s h e d   t o g e t h e r   t o  

c l o s e   c o n t a c t   b e t w e e n   t h e   p a r t s .   The  i n t e r c o n n e c t i o n  

d i r e c t i o n   f o r   t o o t h   s y s t e m s   w i t h   t h e   g e o m e t r y   a c c o r d i n g   t o  

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

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

t o o t h   t i p   and  a d a p t e r   r e s p e c t i v e l y   r e l a t i v e   to   t h e  

a n t i c i p a t e d   main  w o r k i n g   d i r e c t i o n   of  t h e   t o o l .   In  t h e  

a f o r e s a i d   f i r s t   a n g l e d   p o s i t i o n   t h e   p a r t s   ( t o o t h   t i p   a n d  

a d a p t e r )   a r e   p u s h e d   t o g e t h e r   so  f a r   t h a t   t h e   l o c k i n g   edge   o f  

t h e   f e m a l e   member  or  t o o t h   t i p   r e a c h e s   t h e   l o c k i n g   edge   i n  

t h e   ma le   member .   The  a n g l e   b e t w e e n   t h e   p a r t s   i s   t h e n   r e d u c e d  

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



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

m e m b e r .   In  o r d e r   f o r   t h i s   p r o c e d u r e   to   be  p o s s i b l e   t h e   m a l e  

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

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

s u r f a c e   of   t h e   t o o t h   t i p ,   may  n o t   e x t e n d   f a r t h e r   r e a r w a r d s  

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

h e i g h t   as  t h e   l o c k i n g   s u r f a c e   of  t h e   m a l e   member .   When  t h e  

p a r t s   h a v e   now  b e e n   a n g l e d   in   t o w a r d s   e a c h   o t h e r   t h e y   can   b e  

p u s h e d   t o g e t h e r   in  t h e   i n t e r c o n n e c t i o n   d i r e c t i o n   t o   c l o s e  

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

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

t h e i r   r e l a t i v e   m o v e m e n t s .  

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

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

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

i l l u s t r a t e d   in   t h e   a c c o m p a n y i n g   d r a w i n g s ,   w h e r e i n   F i g .   1  

s h o w s   a  s i d e   p r o j e c t i o n   of  t h e   t o o t h   s y s t e m   a c c o r d i n g   to   t h e  

i n v e n t i o n ,   F i g .   2  shows   a  p l a n   v i e w   of  t h e   p a r t s   of  t h e  

t o o t h   s y s t e m   in   t h e   n o n - c o n n e c t e d   c o n d i t i o n ,   F i g .   3-5  s h o w s ,  

w i t h   f i g u r e s   p a r t l y   s e c t i o n e d   a l o n g   l i n e   I I I - I I I   in  F i g .   2 ,  

how  t h e   i n t e r c o n n e c t i o n   b e t w e e n   t h e   t o o t h   and  t h e   a d a p t e r  

a c c o r d i n g   to   F i g .   1  and  F i g .   2  i s   a c c o m p l i s h e d   and  F i g . 6  

s h o w s   an  i n c l i n e d   p r o j e c t i o n   of  t h e   l o c k i n g   e l e m e n t .  

S i m i l a r   p a r t s   a r e   i d e n t i f i e d   by  t h e   same  r e f e r e n c e  

n u m e r a l s   i n   t h e   d i f f e r e n t   f i g u r e s .  

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

c o n s i s t s   of  t w o   p a r t s   in   t h e   f o r m   of  a  t o o t h   t i p   1  and  a n  

a d a p t e r   2.  The  d e s i g n   of  t h e   r e a r   p a r t   of  t h e   a d a p t e r  

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

i n t e n d e d   t o   be  w e l d e d .   T h i s   d e s i g n   i s   in   f u l l   a g r e e e m e n t  

w i t h   known  t e c h n i q u e   and  has  t h e r e f o r e   n o t   b e e n   i n c l u d e d   i n  

t h e   f i g u r e s .  

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

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

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



The  a d a p t e r   2  d i s p l a y s   a  w e d g e - s h a p e d   ma le   member  3 ,  

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

t h e   main  w o r k i n g   d i r e c t i o n   A. 

The  male   member  3  i s   l i m i t e d   by  a  f i r s t   b r o a d   s i d e   4 

f a c i n g   u p w a r d s   in  t h e   f i g u r e s   and  a  s e c o n d   b r o a d   s i d e   5 

f a c i n g   d o w n w a r d s   f rom  t h i s ,   as  w e l l   as  o p p o s i n g   edge   s i d e s   6 

and  7  u n i t i n g   t h e s e   b r o a d   s i d e s ,   wh ich   edge   s i d e s   c a n  a l s o  

run   t o g e t h e r   to   f o r m   a  t r u n c a t e d   w e d g e - s h a p e   t o w a r d s   t h e  

o u t e r   end  of  t h e   m a l e   member .   The  male  member  i s   t e r m i n a t e d  

in  t h e   main  w o r k i n g   d i r e c t i o n   A  by  a  l e a d i n g   edge   s u r f a c e   8 .  

The  t o o t h   t i p   1  d i s p l a y s   in  i t s   t u r n   a  f e m a l e   member  9 

a d a p t e d   to  t h e   ma le   o r g a n   and  e x p a n d i n g   away  f rom  t h e   m a i n  

w o r k i n g   d i r e c t i o n   a  f i r s t   u p p e r   b r o a d   s i d e   10,   and  o p p o s i n g  

s e c o n d   b r o a d   s i d e   11  and  two  edge   s i d e s   12  and  13  o p p o s i t e  

to   each   o t h e r .   The  f e m a l e   member  9  is   a p p r o p r i a t e l y  

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

14  w h i c h   is  s u f f i c i e n t l y   l a r g e   to   p r e v e n t  t h e   edge   s u r f a c e   8 

of  t h e   male   member  f rom  b o t t o m i n g   in  t h e   f e m a l e   m e m b e r .  

A  c o n t a c t   b e t w e e n   t h e   male   and  f e m a l e   members   t a k e s  

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

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

I n c l u d e d   now  in  t h e   i n v e n t i o n   is  t h a t   one  b r o a d   s i d e   o f  

t h e   male   member ,   in  t h i s   c a s e   t h e   f i r s t   b r o a d   s i d e   4,  i s  

a n g l e d   r e l a t i v e   to   t h e   main   w o r k i n g   d i r e c t i o n   A  and  f a c e s   i n  

t h i s   d i r e c t i o n   w h e r e a s   t h e   s e c o n d   b r o a d   s i d e   5  i s   a l s o  

a n g l e d   r e l a t i v e   to   t h e   main   w o r k i n g   d i r e c t i o n   bu t   f a c e s  

away  f rom  t h i s   d i r e c t i o n .   S i n c e   t h e   c o r r e s p o n d i n g   b r o a d  

s i d e s   of  t he   f e m a l e  m e m b e r   r e s t   a g a i n s t   t h e   ma le   m e m b e r  

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

e x t r a c t i o n   f o r c e s   a c t i n g   upon  t h e   t o o t h   t i p   w i l l   b e  

t r a n s m i t t e d   d i r e c t l y   b e t w e e n   t h e   s e c o n d   b r o a d   s i d e   11  of  t h e  

f e m a l e   member  f a c i n g   o b l i q u e l y   in  t he   main  w o r k i n g   d i r e c t i o n  

A  and  t h e   b r o a d   s i d e   5  of  t h e   male   member  f a c i n g   o b l i q u e l y  

away  f rom  t he   main  w o r k i n g   d i r e c t i o n .   In  t h e   e x a m p l e   s h o w n  

in  t he   f i g u r e s   t h e   a n g l e   b e t w e e n   t h e   main  w o r k i n g   d i r e c t i o n  

A  and  t h e   f i r s t   b r o a d   s i d e   of  t h e   male  and  f e m a l e   m e m b e r  



r e s p e c t i v e l y   i s   158°  and  t h e   a n g l e   b e t w e e n   t h e   main   w o r k i n g  

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

member   r e s p e c t i v e l y   1 7 0 ° .   The  w e d g e - s h a p e   of  t h e   m a l e   a n d  

f e m a l e   m e m b e r s   r e s p e c t i v e l y   i s   t h u s   1 2 ° .  

P o r t i o n s   of  t h e   e x t r a c t i o n   f o r c e s   a c t i n g   on  t h e   t o o t h  

t i p   a r e   t h u s   t r a n s m i t t e d   to   t h e   a d a p t e r   2  d i r e c t l y   b e t w e e n  

t h e   s e c o n d   b r o a d   s i d e s   11  and  5.  T h e  r e m a i n d e r   of  t h e  

e x t r a c t i o n   f o r c e s   i s   t r a n s m i t t e d   in   a  c o n v e n t i o n a l   m a n n e r  

w i t h   a  l o c k i n g   e l e m e n t l 5   as  i n t e r m e d i a t e   p i e c e   b e t w e e n  

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

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

d i r e c t i o n   of  t h e   p a r t s .   The  l o c k i n g   s u r f a c e   16  of  t h e   t o o t h  

t i p   i s  t h e n   t u r n e d   f o r w a r d s   in  t h e   m a i n   w o r k i n g   d i r e c t i o n  

w h i l e   t h e   l o c k i n g   s u r f a c e   17  of  t h e   a d a p t e r   i s   t u r n e d   a w a y  

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

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

i n v e n t i o n   i s   t h a t   t h e   m a l e   m e m b e r ,   a p a r t   f r o m   t h e   p r e v i o u s l y  

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

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

two  c o n t a c t   s u r f a c e s   18,   19  d i s p o s e d   a d j a c e n t   to   e a c h o t h e r ,  

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

t h e   same  d i r e c t i o n   as  i t s   f i r s t   b r o a d   s i d e   4  and  w h e r e i n   a  

p o r t i o n   f o r m e d   in   t h e   m a l e   member   f o r   t h e   l o c k i n g   s e a t  

r e q u i r e d   f o r   t h e   l o c k i n g   e l e m e n t   15  f o r m s   w i t h   i t s   l o c k i n g  

e d g e   17  f a c i n g   away  f r o m   t h e   main   w o r k i n g   d i r e c t i o n   A  a  s t e p  

b e t w e e n   t h e   f i r s t   b r o a d   s i d e   of  t h e   m a l e   member   and  t h e   s a i d  

t h i r d   c o n t a c t   s u r f a c e   18,   19,  l o c a t e d   a t   a  l o w e r   l e v e l  

c o r r e s p o n d i n g   t o   t h e   h e i g h t   of  t h e   l o c k i n g   e d g e   17.  In  t h e  

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

a l s o   be  d i v i d e d   i n t o   two  p a r t i a l   s u r f a c e s   20,   21,  and  w h i c h  

i s   o p p o s i t e  t o   t h e   t h i r d   c o n t a c t   s u r f a c e   and  f o r m s   an  a c u t e  

a n g l e   e x t e n d i n g   f o r w a r d s   in  t h e   ma in   w o r k i n g   d i r e c t i o n   w i t h  

t h e   s a i d   t h i r d   c o n t a c t   s u r f a c e   18,  19.   The  t h i r d   and  f o u r t h  

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

o t h e r   in   t h e   a d a p t e r   on  a  l e v e l   w i t h   t h e   b a s e   of  t h e   m a l e  

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



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

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

s u r f a c e s   22,  23  (22  n o t   shown)   and  24,  25  (24  no t   s h o w n )  

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

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

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

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

w o r k i n g   d i r e c t i o n   A  s o   t h a t   t h e   t o o t h   t i p   p o r t i o n   of  t h e  

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

l o c k i n g   s u r f a c e   16  a  s t e p   b e t w e e n   t h e   f i r s t   b r o a d  s i d e   10  o f  

t h e   f e m a l e   member  and  t h e   t h i r d   c o n t a c t   s u r f a c e   2 2 , . 2 3   o f  

t h e   t o o t h   t i p   l o c a t e d   a t   a  l o w e r   l e v e l .  

The  f o u r t h   c o n t a c t   s u r f a c e   24,  2 5  o f   t h e   t o o t h   t i p   1  i s  

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

f o u r t h   c o n t a c t   s u r f a c e  a r e   s t o p   e d g e s   27,  28,  i n t e r a c t i n g  

w i t h   e a c h   o t h e r   in  t h e   t o o t h   t i p   and  a d a p t e r .  

The  d i v i s i o n  o f   t h e   t h i r d   and  f o u r t h   c o n t a c t   s u r f a c e s  

i n t o   two  p a r t s   is   a c c o m p l i s h e d   w i t h   a  cam-29   f o r m e d   in  t h e  

a d a p t e r   and  a  c o r r e s p o n d i n g   r e c e s s   30  in  t h e   t o o t h   t i p .   As  

shown  by  F i g .   2,  t h e   o v e r h a n g   a c t u a l l y   f o r m s   two  l u g s   o n  

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

a r e   f o r m e d .  

In  o r d e r   to   make  t h e   t o o t h   t i p   s e l f - s h a r p e n i n g   t h e   t i p  

is   p r o v i d e d   w i t h   a  f r o n t   r e c e s s   3 1 .  

The  s i d e   e d g e s   12,  13  of  t h e   t o o t h   t i p   a r e   f o r m e d   i n t o  

w a l l s   32,  33  w h i c h ,   in  a  g e n t l e   c u r v e ,   e x t e n d   f rom  t h e  r e a r  

edge   of  t h e   s e c o n d   b r o a d   s i d e   of  t h e   t o o t h   t i p   to   t h e   r e a r  

edge   of  t h e   o v e r h a n g .   O p e n i n g s   34,  35  f o r   t h e   l o c k i n g  

e l e m e n t   15  a r e   p r o v i d e d   in  t h e s e   w a l l s   so  t h a t   t h e   l o c k i n g  

e l e m e n t   can  be  i n t r o d u c e d   b e t w e e n   t h e   l o c k i n g   e d g e s   16  a n d  
l o c k i n g   c o n s i s t s   o f  

b u t  i t   can  be  h e l d   in  p l a c e   w i t h   a  

s e p a r a t e   b l o c k i n g   member   of  one  or  o t h e r   p e r   se  k n o w n  

t y p e .  

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

e v i d e n t   f rom  f i g u r e s   3  to   5.  I n i t i a l l y ,   t h e   t o o t h   t i p   i s  

i n c l i n e d   so  much  t h a t   t h e   t h i r d   c o n t a c t   s u r f a c e   22 ,   23  o f  



t h e   o v e r h a n g   r u n s   c l e a r   of  t h e   f i r s t   b r o a d   s i d e   4  ( F i g .   3 )  

of  t h e   m a l e   m e m b e r .   The  p a r t s   a r e  t h e n   b r o u g h t   t o g e t h e r   w i t h  

t h i s   d i r e c t i o n   u n t i l   t h e   l o c k i n g   s u r f a c e s   16  and  17  h a v e  

p a s s e d  e a c h   o t h e r   ( F i g .   4 ) ,   w h e r e u p o n   t h e   t o o t h   t i p   i s   d r o p p e d  

down  to   t h e   p o s i t i o n   shown  in   F i g .   5,  w h e r e a f t e r   t h e   p a r t s  

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

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

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

t o o t h   t i p .   T h i s   d i r e c t i o n   c o u l d   be  r e f e r r e d   to   as  t h e  

i n t e r c o n n e c t i o n   d i r e c t i o n   of  t h e   p a r t s .  

When  t h e   p a r t s   a r e   p u s h e d   t o g e t h e r   a  wedge   e f f e c t   i s  

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

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

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

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

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

i s   i n s e r t e d   in   p o s i t i o n .  



1.  On  a  t o o t h   s y s t e m   f o r   s o i l - w o r k i n g   t o o l s   such   a s  

e x c a v a t o r   and  l o a d e r   b u c k e t s ,   r o t a r y   d r e d g i n g   c u t t e r s ,   e t c .  

c o m p r i s i n g   two  m u t u a l l y   i n t e r c o n n e c t a b l e   p a r t s   (1,   2)  o f  

w h i c h   one  c o n s i s t s   of  an  a d a p t e r   (2)  a t t a c h e d   to   t h e  t o o l  

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

d e t a c h a b l y   a t t a c h e d   to   t h e   a d a p t e r ,   t h e   a d a p t e r   ( 2 )  

d i s p l a y i n g   a  t r u n c a t e d   w e d g e - s h a p e d   m a l e   member  ( 3 )  

p r o t r u d i n g   t o w a r d s   i t s   o u t e r   end  in  t h e   ma in   w o r k i n g  

d i r e c t i o n   (A)  of  t h e   t o o l ,   d e l i m i t e d   by  f i r s t   and  s e c o n d  

w e d g e - s h a p e d   c o n v e r g i n g   b r o a d   s i d e s   (4 ,   5)  f a c i n g   away  f r o m  

e a c h   o t h e r   t o w a r d s   t h e   o u t e r   end  of  t h e   ma le   member ,   a n d  

o p p o s i n g   edge   s i d e s   (6,   7) ,   u n i t i n g   t h e   s a i d   b r o a d   s i d e s ,  

and  a  f r o n t   e d g e   s u r f a c e   (8)  f a c i n g   f o r w a r d s   in  t h e   m a i n  

w o r k i n g   d i r e c t i o n   of  t h e   t o o l ,   w h e r e a s   t h e   t o o t h   t i p   ( 1 )  

p r o t r u d i n g   in  t h e   ma in   w o r k i n g   d i r e c t i o n   (A)  of  t h e   t o o l   a n d  

i n t e r c o n n e c t i b l e   in  c o n n e c t e d   c o n d i t i o n   w i t h   t h e  a d a p t e r   ( 2 )  

d i s p l a y s   a  f e m a l e   member  (9)  a d a p t e d   to   t h e   s a i d   ma le   m e m b e r  

(3)  c o m p r i s i n g   o p p o s i n g   b r o a d   s i d e s   ( 1 0 ,   11)  and  edge   s i d e s  

(12 ,   1 3 ) ' r e s p e c t i v e l y   c o u n t e r - d i r e c t e d   f o r   c o n t a c t   a g a i n s t  

t h e   s a i d   f i r s t   and  s e c o n d   b r o a d   s i d e   and  t h e   s a i d   edge   s i d e s  

and  in  w h i c h   t h e   r e l a t i v e   m o v e m e n t s   of  t h e   p a r t s   (1,   2)  o n c e  

t h e y   have   been   b r o u g h t   t o g e t h e r   a r e   b l o c k e d   by  means   of  a  

l o c k i n g   e l e m e n t   (15)   w h i c h   i s   i n s e r t e d   i n t o   a  l o c k i n g   s e a t  

w h i c h   i s   p a r t l y   f o r m e d   in  t h e   a d a p t e r   (2)  and  p a r t l y   f o r m e d  

in  t h e   t o o t h   t i p   (1)  and  w h i c h ,   when  t h e   p a r t s   a r e   i n t e r -  

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

p a r t s   and  w h e r e   t h e   l o c k i n g   e l e m e n t   ( 1 5 ) ,   m o u n t e d   in  p l a c e ,  

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

(16 ,   17)  f o r m e d   in  t h e   a d a p t e r   (2)  and  t o o t h   t i p   ( 1 )  

r e s p e c t i v e l y ,   c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e   f i r s t  

b r o a d   s i d e   (4)  of  t h e   male   member  is   i n c l i n e d   r e l a t i v e   t o  

t h e   main   w o r k i n g   d i r e c t i o n   (A)  of  t h e   t o o l   b u t   f a c i n g   i n  

t h i s   d i r e c t i o n ,   w h e r e a s   i t s   s e c o n d   b r o a d   s i d e   (5)  w h i c h   i s  

a l s o   i n c l i n e d   r e l a t i v e   to   t h e   main  w o r k i n g   d i r e c t i o n   (A) 



f a c e s   away  f r o m   t h e   s a i d   d i r e c t i o n   and  in   w h i c h   t h e   a d a p t e r  

( 2 ) ,   i n   a d d i t i o n   t o   t h e   f i r s t   and  s e c o n d   b r o a d   s i d e s   (4 ,   5 )  

of  t h e   m a l e   member   and  i t s   u n i t i n g   e d g e   s i d e s   (6 ,   7)  a l s o  

d i s p l a y s   a d d i t i o n a l l y   a t   l e a s t   one  t h i r d   c o n t a c t   s u r f a c e   ( 1 8 ,  

19)  f a c i n g   t h e   t o o t h   t i p   ( 1 ) ,   t h e   s a i d   t h i r d   c o n t a c t   s u r f a c e  

b e i n g   p a r a l l e l   w i t h   t h e   s e c o n d   b r o a d   s i d e   (5)  of  t h e   m a l e  

m e m b e r   b u t   f a c i n g   in   t h e   same  d i r e c t i o n   as  i t s   f i r s t   b r o a d  

s i d e   (4)  and  in  w h i c h   t h e   p o r t i o n   of  t h e   l o c k i n g   s e a t   f o r m e d  

in  t h e   a d a p t e r   (2)  f o r   t h e   l o c k i n g   e l e m e n t   d i s p l a y s   a  

l o c k i n g   s u r f a c e   or  l o c k i n g   e d g e   (17)   r u n n i n g   a c r o s s   t h e  

a d a p t e r   (2)  and   f a c i n g   away  f r o m   t h e   ma in   w o r k i n g   d i r e c t i o n  

(A)  of   t h e   t o o l   w h i c h   f o r m s   a  s t e p  b e t w e e n   t h e   f i r s t   b r o a d  

s i d e   (4)  of  t h e   m a l e   member   and  t h e   t h i r d  c o n t a c t   s u r f a c e  

( 1 8 ,   19)  of  t h e   a d a p t e r   l o c a t e d   a t   a  l o w e r   l e v e l   and  i n  

w h i c h   a  f o u r t h   c o n t a c t   s u r f a c e   ( 2 0 ,   21)  f a c i n g   t o w a r d s   t h e  

s a i d   t h i r d   c o n t a c t   s u r f a c e   ( 18 ,   19)  i s   f o r m e d   in   t h e  a d a p t e r  

on  a  l e v e l   w i t h   t h e   b a s e   of  t h e   m a l e   member  and  in  w h i c h  

t h i s   f o u r t h  c o n t a c t   s u r f a c e   ( 20 ,   21)  f o r m s   an  a c u t e   a n g l e  

e x t e n d i n g   in  t h e   m a i n  w o r k i n g   d i r e c t i o n   (A)  of  t h e   t o o l   w i t h  

t h e   s a i d   t h i r d   c o n t a c t   s u r f a c e   ( 18 ,   19)  and  in  w h i c h  t h e  

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

s i d e s   ( 1 0 - 1 3 )   of  t h e   f e m a l e   member   (9)  a d a p t e d   to   t h e   b r o a d  

s i d e s   ( 4 ,   5)  and  e d g e   s i d e s   (6 ,   7)  of  t h e   m a l e   member  ( 3 )  

a l s o   d i s p l a y s   i t s   own  t h i r d   and  f o u r t h   c o n t a c t   s u r f a c e s   ( 2 2 ,  

23  and   24,   25  r e s p e c t i v e l y )   a d a p t e d   t o   t h e   s a i d   t h i r d   a n d  

f o u r t h   c o n t a c t   s u r f a c e s   ( 18 ,   19  and  20,   21  r e s p e c t i v e l y )   o f  

t h e  a d a p t e r   (2)  w h i c h   a r e   f o r m e d   in   t h e   t o o t h   t i p   in  a n  

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

d i r e c t i o n   (A)  of  t h e   t o o l ,   t h e   t o o t h   t i p ' s   (1)  p o r t i o n   o f  

t h e   l o c k i n g   s e a t   a d a p t e d   to   t h e   s a i d   l o c k i n g   e l e m e n t   ( 1 5 )  

t h e n   d i s p l a y i n g   a  l o c k i n g   s u r f a c e   (16)   r u n n i n g   a c r o s s   t h e  

t o o t h   t i p   (1)  w h i c h   f o r m s   a  s t e p   b e t w e e n   t h e   f i r s t   b r o a d  

s i d e   (10)   of  t h e   f e m a l e   member   and  i t s   t h i r d   c o n t a c t   s u r f a c e  

( 2 2 ,   23)  l o c a t e d   a t   a  l o w e r   l e v e l   and  in  w h i c h   t h e   f o u r t h  

c o n t a c t   s u r f a c e   ( 2 5 ,   26)  of  t h e   t o o t h   t i p   (1)  i s   l o c a t e d   o n  

t h e   o p p o s i t e   s i d e   of  t h e   o v e r h a n g .  



2.  A  t o o t h   s y s t e m   as  c l a i m e d   in  C l a i m   1,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   in  t h a t   t h e   t h i r d   and  f o u r t h   c o n t a c t   s u r f a c e s  

of  t h e   a d a p t e r   (2)  and  t o o t h   t i p   (1)  a r e   e a c h   d i v i d e d   i n t o  

two  c o n t a c t   s u r f a c e s   by  a  cam  (29)  r u n n i n g   a l o n g   t h e   c e n t r e  

p l a n e   of  t h e   a d a p t e r  -   t o o t h   s y s t e m   in  one  p a r t   and  a  

t h e r e t o   a d a p t e d   r e c e s s   (30)   in   t h e   o t h e r   p a r t .  

3.  A  t o o t h   s y s t e m   as  c l a i m e d   in  C l a i m   1  or  C l a i m   2 

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e   s e c o n d   b r o a d   s i d e  

(11)   of  t h e   f e m a l e   member   (9)  f a c i n g   in  t h e   main   w o r k i n g  

d i r e c t i o n   (A)  of  t h e   t o o l   w i t h  t h e   p a r t s   in  i n t e r c o n n e c t e d  

c o n d i t i o n   r e s t   a g a i n s t   t h e   s e c o n d   b r o a d   s i d e   (5)  of  t h e   m a l e  

member  f rom  t h e   f r o n t   p a r t   of  t h e   ma le   member  r e a r w a r d s   i n  

t h e   main  w o r k i n g   d i r e c t i o n   (A)  of  t h e   t o o l   to   l e v e l   w i t h   t h e  

l o c k i n g   edge  (17)  of  t h e   ma le   member  w h i l s t   t h e   r e s p e c t i v e  

s i d e   e d g e s   of  t h e   f e m a l e   member  e x t e n d   f r o m   t h i s   p o s i t i o n   i n  

t h e   fo rm  of  a  w a l l   in  a  g e n t l e   c u r v e   up  to   t h e   r e a r   edge   o f  

t h e   o v e r h a n g   in  t h e   main   w o r k i n g   d i r e c t i o n   of  t h e   t o o l   a n d  

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

d i s p l a y   o p e n i n g s  a d a p t e d   to   t h e   l o c k i n g   e l e m e n t   ( 1 5 ) .  

4.  A  t o o t h   s y s t e m   as  c l a i m e d   in  any  of  C l a i m s   1 - 3 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e   t o o t h   t i p   (1)  a n d  

a d a p t e r   (2)  in  i n t e r c o n n e c t e d   c o n d i t i o n   d i s p l a y   m u t u a l l y  

i n t e r a c t i n g   s t o p   e d g e s   (27 ,   28)  a r r a n g e d   in  d i r e c t  

c o n j u n c t i o n   w i t h   t h e  s a i d   f o u r t h   c o n t a c t   s u r f a c e s .  

5.  A  t o o t h   s y s t e m   as  c l a i m e d   in  any  of  C l a i m s   1 - 4 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e   s a i d   f i r s t   b r o a d   s i d e  

(4)  of  t h e   male   member  f o r m s   an  a n g l e   of  158°  w i t h   t h e   m a i n  

w o r k i n g   d i r e c t i o n   (A)  of  t h e   t o o l   w h e r e a s   i t s   t h i r d   c o n t a c t  

s u r f a c e   (18 ,   19)  f o r m s   an  a n g l e   of  170°  w i t h   t h e   s a i d  

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

t h e   s a i d   d i r e c t i o n .  
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