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(54)  A  movable  jaw  tool  with  an  adjustable  tightenable  pivot. 
(g)  A  movable  jaw  tool  such  as  pliers  or  scissors  has  a  pivot 
assembly  which  can  be  adjusted  to  tighten  it;  the  tool  com- 
prises  a  first  jaw  member  (2)  and  a  second  jaw  member  (3) 
which  are  pivoted  together  via  a  pivot  assembly  engaged  with 
predetermined  play  in  a  hole  (8)  provided  in  one  of  the  jaw 
members  (2,  3)  of  the  tool.  The  pivot  assembly  (4)  comprises  a 
pivot  body  (7)  having  at  one  end  an  abutment  head  (5)  and  at 
the  other  end  a  radially  expandable  portion  (10,  1  1  )  provided 
with  an  outer  thread  (12)  for  engagement  with  a  threaded  col- 
let  (14.  14a)  connectable  to  the  other  jaw  (3,  2)  and  an  inner 
thread  (22)  which  is  engageable  by  a  screw  (20),  tightening  of 
which  causes  radial  expansion  of  the  expandable  portion  (10, 
1  1  )  consequently  clamping  the  pivot  body  (7)  to  one  of  the  jaw 
members  (2,  3)  and  retaining  it  in  its  state  of  adjustment. 
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A  MOVABLE  JAW  TOOL  WITH  AN  ADJUSTABLY  TIGHTENABLE  PIVOT 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  m o v a b l e   jaw  t o o l   w i t h  

an  a d j u s t a b l y   t i g h t e n a b l e   p i v o t .  

5 

V a r i o u s   m o v a b l e   jaw  t o o l s   a re   c o m m e r c i a l l y   a v a i l a b l e  

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

p l i e r s   and  t h e   l i k e .   Many  s u c h   t o o l s   a r e   r e q u i r e d   to   b e  

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

10  or  d e n t a l   w o r k ,   and  f o r   s u c h   f i e l d s   of  a c t i v i t y   i t   i s  

known  t h a t   a  v e r y   h i g h   d e g r e e   of  p r e c i s i o n   i s   r e q u i r e d  
in  o r d e r   to  be  a b l e   to   o b t a i n   p e r f e c t   c l o s u r e   of  t h e  

j a w s ,   t h a t   i s   n o t   o n l y   a v o i d i n g   u n w a n t e d   p l a y   b u t ,   a t  
t he   same  t i m e ,   h a v i n g   j u s t   t h e   r i g h t   amoun t   of  f r e e d o m  

15  of  m o v e m e n t   so  t h a t   a  g i v e n   s e n s i t i v i t y   upon  a c t u a t i o n  

of  t h e   t o o l   can  be  o b t a i n e d .  

In  t h e   m a j o r i t y   of  p r e c i s i o n - m a d e   m o v a b l e   jaw  t o o l s   t h e  

jaws  a re   p i v o t e d   t o g e t h e r   by  means   of  a  p i n   w h i c h   i s  

20  i n t r o d u c e d   as  an  i n t e r f e r e n c e   or  f o r c e   f i t   i n t o   one  j a w  
and  a  s l i d i n g   f i t   in   t h e   o t h e r   jaw  so  t h a t   t h e   c o u p l i n g  
of  t h e   two  j aws   has   a  s l i g h t   p l a y   in  s u c h   a  way  as  t o  

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

jaws  w i t h o u t   any  s l a c k n e s s .   Wi th   s u c h   a  s t r u c t u r e ,  
25  h o w e v e r ,   t h e   u s e r   c a n n o t   m o d i f y   or  a d j u s t   t h e   p l a y  

b e t w e e n   t h e   two  j aws   so  t h a t ,   a f t e r   a  c e r t a i n   p e r i o d   o f  

u s e ,   when  wear   has   c r e a t e d   an  i n c r e a s e d   p l a y   and  t h e  

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

i s   no  c o n v e n i e n t   way  in  w h i c h   t h e   o r i g i n a l   p l a y   can  b e  

30  r e n e w e d .   Even  when  new  t h e r e   i s   no  way  in  w h i c h   t h e  

o r i g i n a l   r e s i s t a n c e   to   m u t u a l   m o v e m e n t   b e t w e e n   the   j a w s  

can  be  m o d i f i e d   i f   i t   i s   f o u n d   by  t h e   u s e r   to   b e  

u n s a t i s f a c t o r y   f o r   h i s   p a r t i c u l a r   r e q u i r e m e n t s .  
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M o r e o v e r ,   in   t h e   m a n u f a c t u r e   of  s u c h   known  t o o l s   t h e r e  

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

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

5  e x p e n d i t u r e   of  t i m e .   In  f a c t ,   t h e   c o n v e n t i o n a l  

p r o d u c t i o n   p r o c e s s   f o r   m a k i n g   m o v a b l e   jaw  t o o l s   such   a s  
p l i e r s   i n v o l v e s   f i r s t   h o t   s t a m p i n g   or  f o r g i n g   of  t h e   t w o  
e l e m e n t s   c o n s t i t u t i n g   t h e   j a w s ,   t h e n   f u r t h e r   s t e p s   t o  
e f f e c t   p i e r c i n g ,   g r i n d i n g ,   a s s e m b l y ,   hand   g r i n d i n g ,   h e a t  

10  t r e a t m e n t ,   and  c l e a n i n g   or  p o l i s h i n g ,   a l l   w i t h  
i n t e r m e d i a t e   t e s t i n g   and  b e n c h   f i t t i n g   s t e p s   as  w e l l .  
T h i s   l e n g t h y   p r o c e s s ,   i n v o l v i n g   s u c h   a  c o n s i d e r a b l e  
n u m b e r   of  s t e p s ,   r e s u l t s   in  t o o l s   w h i c h   a r e   r a t h e r  

e x p e n s i v e   l a r g e l y   b e c a u s e   of  t h e   t i m e   and  t r o u b l e  
15  n e c e s s a r y   f o r   t h e i r   p r o d u c t i o n .   M o r e o v e r ,   i t   i s   a  

d i s a d v a n t a g e   h a v i n g   to   p e r f o r m   h e a t   t r e a t m e n t   s t e p s   i n  
o r d e r   t o   be  a b l e   to   e f f e c t   t h e   f o r c e   f i t   a s s e m b l y ,   t h a t  
i s   to   s a y ,   in   o r d e r   to   i n t r o d u c e   t h e   p i v o t   p i n   i n t o   t h e  
jaw  w i t h   w h i c h   i t   i s   an  i n t e r f e r e n c e   f i t ,   s i n c e   t h i s   i s  

20  a  p r i m e   c a u s e   of  t h e   h i g h   p r o d u c t i o n   c o s t s .  

The  p r e s e n t   i n v e n t i o n   s e e k s   to   e l i m i n a t e   t h e   a b o v e  
m e n t i o n e d   d i s a d v a n t a g e s   by  p r o v i d i n g   a  m o v a b l e   jaw  t o o l  

h a v i n g   two  jaw  members   j o i n e d   by  an  a d j u s t a b l y  
25  t i g h t e n a b l e   p i v o t   in  w h i c h   t h e   s t e p s   r e q u i r e d   f o r  

a s s e m b l y   a r e   v e r y   much  s i m p l i f i e d ,   and  in   p a r t i c u l a r ,  
t h e   n e e d   f o r   h e a t   t r e a t m e n t   s t e p s   f o r   f o r c e   f i t t i n g   t h e  
p i v o t   i s   a v o i d e d   and ,   f u r t h e r ,   w h i c h   has   t h e   p o s s i b i l i t y  
of  a d j u s t m e n t ,   e v e n   s u b s e q u e n t l y ,   of  t h e   f o r c e   r e s i s t i n g  

30  t u r n i n g   m o v e m e n t   a c t i n g   b e t w e e n   t h e   two  jaw  members   a s  
t h e y   a r e   o p e n e d   and  c l o s e d   in   u s e .  

The  p r e s e n t   i n v e n t i o n   a l s o   s e e k s   to   p r o v i d e   a  t o o l   w h i c h  
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can  be  mass   p r o d u c e d   w i t h o u t   r e q u i r i n g   c o m p l e x   b e n c h  
work  upon   a s s e m b l y ,   and  in   w h i c h   a d j u s t m e n t   of  t h e  
r e s i s t a n c e   to   t u r n i n g   m o v e m e n t   b e t w e e n   t h e   two  j a w  
m e m b e r s   can  be  e f f e c t e d   in   a  s i m p l e   and  r a p i d   m a n n e r .  

5  In  f a c t ,   in   e m b o d i m e n t s   of  t h i s   i n v e n t i o n   s u c h  
t i g h t e n i n g   o p e r a t i o n   i s   a l w a y s   d i r e c t l y   a v a i l a b l e   to   t h e  
u s e r   b o t h   when  t h e   t o o l   i s   new  and  a f t e r   a  c e r t a i n  
p e r i o d   of  t i m e   d u r i n g   w h i c h   t h e   t o o l   may  h a v e   b e e n   i n  
u s e .  

10 

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   t h e r e   i s   p r o v i d e d   a  
m o v a b l e   jaw  t o o l   w i t h   an  a d j u s t a b l y   t i g h t e n a b l e   p i v o t ,  
c o m p r i s i n g   a  f i r s t   jaw  and  a  s e c o n d   jaw  p i v o t a l l y  
c o n n e c t e d   t o g e t h e r   by  means   of  a  p i v o t ,   c h a r a c t e r i s e d   b y  

15  t h e   f a c t   t h a t   t h e   p i v o t   i s   f o r m e d   as  a  p i v o t   a s s e m b l y  
c o m p r i s i n g   a  g e n e r a l l y   c y l i n d r i c a l   p i v o t   body  f r e e l y  
e n g a g e d   in   a  h o l e   in  one  of  t h e   jaw  m e m b e r s   of  t h e   t o o l ,  
t h e   p i v o t   body   h a v i n g   an  e n l a r g e d   a b u t m e n t   h e a d   at   o n e  
end  t h e r e o f ,   and  a  r a d i a l l y   e x p a n d a b l e   p o r t i o n   at   t h e  

20  o t h e r ,   t h e   s a i d   r a d i a l l y   e x p a n d a b l e   p o r t i o n   h a v i n g   a n  
o u t e r   t h r e a d   f o r   t h r e a d e d   e n g a g e m e n t   w i t h   a  c o l l e t  
e n g a g e a b l e   in  a  r e c e s s   in   t h e   o t h e r   of  t h e   jaw  m e m b e r s  
and  an  i n n e r   t h r e a d   e n g a g e a b l e   by  a  s c r e w   e l e m e n t   f o r  
e f f e c t i n g   r a d i a l   e x p a n s i o n   of  t h e   s a i d   e x p a n d a b l e  

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

A  p a r t i c u l a r   a d v a n t a g e   of  t h e   p r e s e n t   i n v e n t i o n   i s   t h a t  
i t   p r o v i d e s   a  t o o l   w h i c h   can   be  p r o d u c e d   w i t h   d r a s t i -  

30  c a l l y   r e d u c e d   m a n u f a c t u r i n g   and  a s s e m b l y   c o s t s   due  t o  
t h e   s h o r t e r   t i m e   n e e d e d   f o r   t he   v a r i o u s   o p e r a t i o n s ,  
l e a d i n g   to   a  p r o d u c t   w i t h   s i g n i f i c a n t l y   i m p r o v e d  
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c h a r a c t e r i s t i c s   b e i n g   o b t a i n e d .  

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

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

5  w h i c h   can  f o r   t h e   m o s t   p a r t   be  made  u s i n g   a u t o m a t i c  

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

t a g e o u s   c o s t .  

A  f u r t h e r   a d v a n t a g e   of  t h e   p r e s e n t   i n v e n t i o n   i s   t h a t   i t  

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

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

V a r i o u s   e m b o d i m e n t s   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   now  b e  

15  more  p a r t i c u l a r l y   d e s c r i b e d   by  way  of  e x a m p l e ,   w i t h  

r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s ,   in   w h i c h :  

F i g u r e   1  i s   a  p a r t i a l l y   s e c t i o n e d   e x p l o d e d   p e r s p e c t i v e  
v i e w   of  a  t o o l   c o n s t i t u t i n g   a  f i r s t   e m b o d i m e n t   of  t h e  

20  p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  i s   a  p a r t i a l l y   s e c t i o n e d   p e r s p e c t i v e   v i e w ,   o n  

an  e n l a r g e d   s c a l e ,   of  a  p a r t   of  t h e   e m b o d i m e n t   of  F i g u r e  

1,  s h o w i n g   t h e   c o m p o n e n t s   in   t h e i r   a s s e m b l e d   p o s i t i o n s ;  
25  

F i g u r e   3  i s   a  f u l l y   s e c t i o n e d   p e r s p e c t i v e   v i e w ,   s i m i l a r  

to   F i g u r e   2,  s h o w i n g   t h e   i n t e r n a l   c o m p o n e n t s   of  t h e  

a s s e m b l y ;  

30  F i g u r e   4  i s   a  p e r s p e c t i v e   v i e w   i l l u s t r a t i n g   t h e   m a n n e r  
of  a d j u s t m e n t   of  t h e   p l a y   b e t w e e n   two  j a w s ;   a n d ,  

F i g u r e   5  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w ,   s i m i l a r   t o  
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F i g u r e   1  ,  s h o w i n g   an  a l t e r n a t i v e   e m b o d i m e n t   of  t h e  

i n v e n t i o n .  

R e f e r r i n g   now  to  t h e   d r a w i n g s ,   t he   t o o l   i l l u s t r a t e d   i s  

5  g e n e r a l l y   i n d i c a t e d   w i t h   t h e   r e f e r e n c e   n u m e r a l   1  a n d  

c o m p r i s e s   a  f i r s t   m o v a b l e   jaw  member  2  and  a  s e c o n d  

m o v a b l e   jaw  member   3,  t h e s e   jaw  members   b e i n g   p i v o t e d  

t o g e t h e r   by  means   of  t h e   p i v o t   a s s e m b l y   g e n e r a l l y  
i n d i c a t e d   w i t h   t h e   r e f e r e n c e   n u m e r a l   4.  In  t he   a t t a c h e d  

10  d r a w i n g ,   p u r e l y   by  way  of  i n d i c a t i v e ,   bu t   n o n - l i m i t a t i v e  

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

O b v i o u s l y ,   t h e   i n v e n t i o n   i s   e q u a l l y   a p p l i c a b l e   to  a l l  

o t h e r   j a w - t y p e   t o o l s   such   as  s c i s s o r s ,   p l i e r s ,   p i n c e r s ,  

f o r c e p s   or  t h e   l i k e ,   t he   r e l e v a n t   c r i t e r i a   wh ich   mus t   b e  
15  t a k e n   i n t o   a c c o u n t   b e i n g   t h e   a v a i l a b l e   movement   b e t w e e n  

two  p i v o t e d   j a w - l i k e   m e m b e r s ,   and  f o r   t h i s   p u r p o s e   t h e  

b l a d e s   of  a  p a i r   of  s c i s s o r s ,   s h e a r s   or  w i r e   c u t t e r s  
w i l l   be  c o n s i d e r e d   as  jaw  members   f o r   t h e   p u r p o s e   of  t h e  

p r e s e n t   s p e c i f i c a t i o n .  

2 0  

The  p i v o t   a s s e m b l y   4  i n c l u d e s   a  p i v o t   body  7  h a v i n g   a t  

one  end  an  a b u t m e n t   head   5  w i t h   a  f r u s t o - c o n i c a l  

s u r f a c e ,   p r o v i d e d   w i t h   a  s l o t   6  f o r   e n g a g e m e n t   of  a  
s c r e w d r i v e r   or  l i k e   t o o l .   The  head   i s   f o r m e d   at   one  e n d  

25  of  a  c y l i n d r i c a l   p i v o t   body   7  w h i c h   can  be  i n t r o d u c e d  

i n t o   a  p r e f o r m e d   h o l e   8  in   one  of  t h e   two  jaw  m e m b e r s ;  
in  t h e   e x a m p l e   i l l u s t r a t e d   t h i s   b e i n g   t h e   jaw  2.  T h e  

c y l i n d r i c a l   p i v o t   body  7  has   at  i t s   f r e e   end  a  r a d i a l l y  

e x p a n d a b l e   p o r t i o n   c o n s t i t u t e d   by  f o u r   s e c t o r s   10 
30  s e p a r a t e d   by  r a d i a l   s l o t s   11.  A l t h o u g h   f o u r   s u c h  

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

d i a m e t r i c a l l y   o p p o s i t e   one  a n o t h e r   in  o r t h o g o n a l   p a i r s ,  
t h e r e   c o u l d   r e a d i l y   be  p r o v i d e d   a  d i f f e r e n t   n u m b e r  
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( e i t h e r   more  or  l e s s )   w i t h o u t   a l t e r i n g   t h e   way  in   w h i c h  
t h e   t o o l   p e r f o r m s   . 

The  r a d i a l l y   e x p a n d a b l e   p o r t i o n   of  t h e   p i v o t   b o d y  
5  c o n s t i t u t e d   by  t h e   s e c t o r s   10,  has   on  i t s   o u t e r   s u r f a c e  

a  t h r e a d   12  w h i c h   can   be  e n g a g e d   by  an  i n t e r n a l   t h r e a d  
13  of  a  t h r e a d e d   r i n g   14  or  c o l l e t   h a v i n g   a  c o n i c a l   e n d  
s u r f a c e   15  f o r   e n g a g e m e n t   in   a  c o r r e s p o n d i n g l y   c o n i c a l l y  
s h a p e d   s e a t   16  f o r m e d   on  t h e   o t h e r   of  t h e   two  j a w  

10  m e m b e r s ,   n a m e l y   t h e   jaw  member  3.  The  t h r e a d e d   r i n g   o r  
c o l l e t   14  i s   p r o v i d e d   w i t h   two  d i a m e t r i c a l l y   o p p o s i t e  
r a d i a l   s l o t s   17  w h i c h   can   be  e n g a g e d   by  a  s p e c i a l l y  
s h a p e d   s c r e w d r i v e r   or  l i k e   t o o l   f o r   t h e   p u r p o s e   o f  

t u r n i n g   i t   w i t h   r e s p e c t   to   t h e   o u t e r   t h r e a d i n g   12  on  t h e  
15  p i v o t   b o d y ,   w h e r e b y   e f f e c t i v e l y   to   p r e s s   t h e   two  j a w  

m e m b e r s   2  and  3  t o g e t h e r   u n t i l   t h e   r e q u i r e d   f o r c e  
b e t w e e n   them  has   b e e n   a c h i e v e d ,   t h e r e b y   s e t t i n g   t h e  
d e s i r e d   r e s i s t a n c e   to   r o t a t i o n   b e t w e e n   t h e   two  j a w  
m e m b e r s   2  and  3  . 

2 0  

In  t h e   a l t e r n a t i v e   e m b o d i m e n t   shown  in  F i g u r e   5  a  
t h r e a d e d   c o l l e t   14a  i s   p r o v i d e d   a r o u n d   i t s   p e r i p h e r y  
w i t h   s p l i n e s   15a  or  o t h e r   s u r f a c e   w o r k i n g   f o r   e n g a g e m e n t  
w i t h   a  c o r r e s p o n d i n g l y   s p l i n e d   r e c e s s   16a  p r o v i d e d   i n  

25  t h e   jaw  member  3  so  as  to   o b t a i n   a  f o r c e d   l o c k i n g   of  t h e  

r i n g   n u t   14a  in   t h e   jaw  3  e n a b l i n g   t i g h t e n i n g   of  t h e  

p i v o t   a s s e m b l y   4  in   an  e n t i r e l y   s i m i l a r   m a n n e r   to   t h a t  
d e s c r i b e d   above   be  o b t a i n e d   by  t u r n i n g   t h e   p i v o t   body  7 

by  t h e   head   5  to   s c r e w   i t   i n t o   t h e   c o l l e t   14a  b y  
30  e n g a g e m e n t   of  a  s c r e w   d r i v e r   or  o t h e r   t o o l   i n t o   t h e   s l o t  

6  in   t h e   s a i d   head   5  of  t h e   p i v o t   body   7 .  

For   l o c k i n g   t he   p i v o t   a s s e m b l y   4  w i t h   r e s p e c t   to   t h e  
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c o l l e t   14  or  t h e   c o l l e t   14a  t h e r e   i s   p r o v i d e d   a  s c r e w  

e l e m e n t   20  p r o v i d e d   w i t h   a  t h r e a d e d   s h a n k   21  and  a  

c o n i c a l   h e a d   24,  w h i c h   can   be  e n g a g e d   w i t h   an  i n t e r n a l  

t h r e a d   22  f o r m e d   in  t h e   r a d i a l l y   e x p a n d a b l e   p o r t i o n   10 

5  of  t h e   p i v o t   body  7.  The  c o n i c a l   h e a d   24  of  t h e   s c r e w  

20  can   be  e n g a g e d   i n t o   a  c o n i c a l l y   f l a r e d   end  p o r t i o n   25  

f o r m e d   in  t h e   e x p a n d a b l e   p o r t i o n   of  t h e   p i v o t   body  7  i n  

s u c h   a  way  t h a t   upon   c l a m p i n g   of  t h e   s c r e w   e l e m e n t   20 

r a d i a l   e x p a n s i o n   of  t h e   s e c t o r s   10  i s   o b t a i n e d   w i t h  

10  c o n s e q u e n t   c l a m p i n g   of  t h e   p i v o t   a s s e m b l y   4  w i t h   r e s p e c t  

to   t h e   c o l l e t   n u t   14  or  14a .   With   t h i s   a r r a n g e m e n t   t h e  

p i v o t   body  4,  b e c a u s e   of  i t s   e n g a g e m e n t   w i t h   t h e   c o l l e t  

14  or  14a,   d e t e r m i n e s   t h e   f o r c e   b e t w e e n   t h e   jaw  m e m b e r s  

2  and  3,  w h i l s t   t h e   l o c k i n g   of  t h e   p i v o t   a s s e m b l y   in  t h e  

15  d e s i r e d   a d j u s t m e n t   i s   e f f e c t e d   by  means   of  t h e   s c r e w   20  

w h i c h ,   by  c a u s i n g   r a d i a l   e x p a n s i o n   of  t h e   s e c t o r s   1 0 ,  

c a u s e s   them  to  c l a m p   t h e   p i v o t   body  7  t i g h t l y   to   t h e  

c o l l e t   14  or  1 4 a .  

20  The  l o c k i n g   of  t h e   p i v o t   a s s e m b l y   w i t h   r e s p e c t   to   t h e  

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

by  s c r e w i n g   t he   s c r e w   20  t i g h t l y   i n t o   t h e   i n t e r i o r   o f  

t h e   p i v o t   body  7  w h i c h   i s   c l e a r l y   d i f f e r e n t   f rom  t h e  

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

25  f i t   in   one  of  t h e   j a w s .   M o r e o v e r ,   t h e   a c t i o n s   o f  

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

a s s e m b l y   a r e   s e p a r a t e d   f rom  one  a n o t h e r   w h i c h ,   a g a i n ,   i s  

e x a c t l y   c o n t r a r y   to   w h a t   t a k e s   p l a c e   in   t h o s e   t o o l s  

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

30  s c r e w   p i v o t   a b l e   w i t h   r e s p e c t   to   one  of  t h e   jaw  m e m b e r s  

and  s c r e w e d   i n t o   a  t h r e a d e d   h o l e   in  t h e   o t h e r   j a w  

member .   In  t h i s   known  c o n s t r u c t i o n ,   in   f a c t ,   b o t h   t h e  

l o c k i n g   of  t h e   s c r e w   c o n s t i t u t i n g   t h e   p i v o t   p i n   and  t h e  
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t i g h t e n i n g   of  t h e   jaw  m e m b e r s   t a k e   p l a c e   s i m u l t a n e o u s l y  
by  s c r e w i n g   of  t h e   p i n   i t s e l f   to   t i g h t e n   i t .   T h i s ,  

t h e r e f o r e ,   d o e s   n o t   a l l o w   an  a d j u s t m e n t   of  t h e   m u t u a l  
f r i c t i o n   f o r c e   b e t w e e n   t h e   j aws   t h e m s e l v e s .   F u r t h e r ,   i n  

5  a d d i t i o n   to   w h a t   has   b e e n   d i s c u s s e d   a b o v e ,   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   i t   i s   a t   any  t i m e   p o s s i b l e   t o  
s l a c k e n   t h e   s c r e w   20  and  e f f e c t   r o t a t i o n   of  t h e   p i v o t  
body  7  w i t h   r e s p e c t   to   t h e   c o l l e t   14  or  14a  to   m o d i f y   o r  
a d j u s t   t h e   p l a y   b e t w e e n   t h e   jaws  2  and  3 .  

10 

The  p r e s e n t   i n v e n t i o n   t h u s   p r o v i d e s   a  t o o l   of  h i g h  
p r e c i s i o n   w h i c h   can  be  o b t a i n e d   u s i n g   o n l y   s i m p l e  
w o r k i n g   t e c h n i q u e s   in  t h a t   t h e   p i v o t   a s s e m b l y   i s   f i t t e d  

by  s c r e w i n g ,   and  l o c k e d   in  a  s t a b l e   m a n n e r   w i t h   r e s p e c t  
15  to   one  of  t h e   j aws   by  a c t i n g   on  a  s c r e w   e l e m e n t .  

M o r e o v e r ,   t h e   many  w o r k i n g   s t a g e s   c u r r e n t l y   u t i l i s e d   i n  
t h e   p r o d u c t i o n   of  t o o l s   of  t h i s   t y p e   known  in   t h e   a r t  
a re   e n t i r e l y   e l i m i n a t e d   and  t h e   e x p e n s i v e   c o u p l i n g   a n d  
i n t e r f e r e n c e   f i t   o b t a i n e d   by  h e a t   t r e a t m e n t   a r e   l i k e w i s e  

20  u n n e c e s s a r y .  

25 

30  
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C l a i m s :  

1.  A  m o v a b l e   jaw  t o o l   w i t h   an  a d j u s t a b l y   t i g h t e n a b l e  

p i v o t ,   c o m p r i s i n g   a  f i r s t   jaw  (2)  and  a  s e c o n d   jaw  ( 3 )  
5  p i v o t a l l y   c o n n e c t e d   t o g e t h e r   by  means   of  a  p i v o t   ( 4 ) ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t h e   p i v o t   (4)  i s   f o r m e d  
as  a  p i v o t   a s s e m b l y   c o m p r i s i n g   a  g e n e r a l l y   c y l i n d r i c a l  

p i v o t   body  (7)  f r e e l y   e n g a g e d   in  a  h o l e   (8)  in  one  o f  
t h e   jaw  members   ( 2 , 3 )   of  t h e   t o o l ,   t h e   p i v o t   body  ( 7 )  

!0  h a v i n g   an  e n l a r g e d   a b u t m e n t   head   (5)  a t   one  end  t h e r e o f ,  
and  a  r a d i a l l y   e x p a n d a b l e   p o r t i o n   ( 1 0 , 1 1 )   at   t he   o t h e r ,  
t h e   s a i d   r a d i a l l y   e x p a n d a b l e   p o r t i o n   h a v i n g   an  o u t e r  
t h r e a d   (12)  f o r   t h r e a d e d   e n g a g e m e n t   w i t h   a  c o l l e t  

( 1 4 , 1 4 a )   e n g a g e a b l e   in   a  r e c e s s   (16 ,   16a)  in   t he   o t h e r   o f  
15  t h e   jaw  members   ( 3 , 2 )   and  an  i n n e r   t h r e a d   ( 2 2 )  

e n g a g e a b l e   by  a  s c r e w   e l e m e n t   (20)   f o r   e f f e c t i n g   r a d i a l  
e x p a n s i o n   of  t h e   s a i d   e x p a n d a b l e   p o r t i o n   ( 1 0 , 1 1 )   w h e r e b y  
to   l o c k   t h e   p i v o t   body  (7)  a g a i n s t   t u r n i n g   w i t h   r e s p e c t  
to   t h e   c o l l e t   ( 1 4 , 1 4 a )   . 

20  

2.  A  m o v a b l e   jaw  t o o l   a c c o r d i n g   to   C l a i m   1  c h a r a c t -  

e r i s e d   by  t he   f a c t   t h a t   t h e   s a i d   r a d i a l l y   e x p a n d a b l e  
p o r t i o n   has  a  p l u r a l i t y   of  c i r c u m f e r e n t i a l   s e c t o r s   ( 1 0 )  

s e p a r a t e d   f rom  one  a n o t h e r   by  a x i a l   s l o t s   ( 1 1 ) .  
25  

3.  A  m o v a b l e   jaw  t o o l   a c c o r d i n g   to   C l a i m   1  or  C l a i m   2 ,  
c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t h e   c o l l e t   (14)  has   a  
c o n i c a l   end  p o r t i o n   (15)   and  t h e   s a i d   r e c e s s   f o r m e d   ( 1 6 )  
in   t h e   s a i d   o t h e r   jaw  (3)  i s   s h a p e d   as  a  c o r r e s p o n d i n g  

30  c o n i c a l   s e a t .  

4.  A  m o v a b l e   jaw  t o o l   a c c o r d i n g   to   any  p r e c e d i n g   C l a i m ,  
c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t h e   s a i d   c o l l e t   (14a)   h a s  
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a  p e r i p h e r a l   s p M n i n g   or  o t h e r   s u r f a c e   w o r k i n g   (15a)   a n d  

t h e   s a i d   r e c e s s   ( 16a )   in  t h e   s a i d   o t h e r   jaw  member  ( 3 )  

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

5  5.  A  m o v a b l e   jaw  t o o l   a c c o r d i n g   to   any  p r e c e d i n g   C l a i m ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t h e   s a i d   s c r e w   (20)  has   a  

c o n i c a l   h e a d   (24)  e n g e a g a b l e   in   a  c o n i c a l l y   f l a r e d   e n d  

s p a c e   (25)   f o r m e d   on  t h e   i n n e r   s u r f a c e   of  t h e   s e c t o r s  

(10)  c o n s t i t u t i n g   t h e   r a d i a l l y   e x p a n d a b l e   p o r t i o n .  

10 
6.  A  m o v a b l e   jaw  t o o l   a c c o r d i n g   to   any  p r e c e d i n g   C l a i m ,  

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

p i v o t   body   (7)  and  t h e   c o l l e t   ( 1 4 , 1 4 a )   d e t e r m i n e s   t h e  

f o r c e   e x e r t e d   b e t w e e n   t h e   jaw  member s   ( 2 , 3 )   a g a i n s t  

m u t u a l   r o t a t i o n .  
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