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©  Clamping  apparatus. 

Vice-type  clamping  apparatus  has  first  and  second  jaw 
members  (11, 12)  mounted  in  spaced  longitudinal  relation  on 
an  elongate  support  (10)  and  with  the  jaws  opposed.  The  first 
jaw  member  (11)  is  pivoted  at  or  near  to  its  lower  end  to  the 
support  (10)  and  is  connected  at  its  upper  end  through 
readily-releasable,  pedal-operated  actuating  means  (18, 20, 
22,  23).  The  second  jaw  member  (12)  is  constrained  to  be 
movable  longitudinally  of  said  support  (10).  The  actuating 
means  is  in  the  form  of  a  linkage  and  lever  arrangement  (18, 
20)  connected  to  a  foot  pedal  (22)  so  that  downward 
movement  of  the  foot  pedal  (22)  pivots  the  first  jaw  member 
(11)  towards  the  second  jaw  member  (12)  made  fast  with  the 
support  (10)  thereby  to  clamp  a  workpiece  therebetween 
with  the  first  jaw  member  (11)  being  lockable  in  its  clamping 
position. 



T h i s   i n v e n t i o n   r e l a t e s   to   c l a m p i n g   a p p a r a t u s   in  t h e  

n a t u r e   of  a  v i c e .  

V i c e   t y p e   c l a m p i n g   a p p a r a t u s   h a v e   b e e n   in  u se   f o r  

some  t i m e .   H o w e v e r ,   h a v e   s u f f e r e d   f rom  t h e   d i s a d v a n t a g e  

t h a t   e i t h e r   one  c l a m p i n g   a p p a r a t u s   r e q u i r e s   t o   b e  

s e c u r e l y   f i x e d   to   a  work   b e n c h   or  t h e   l i k e   and  t h e  

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

f r e e   to   work   on  t h e   w o r k p i e c e ,   or  t h e   c l a m p i n g   a p p a r a t u s  

i s   h a n d   h e l d   r e c e i v i n g   o n l y   t h e   f r e e   hand   to   be  a v a i l a b l e  

to   work   on  t h e   w o r k p i e c e .  

I t   i s   an  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   to   o b v i a t e  

or  m i t i g a t e   t h i s   d i s a d v a n t a g e .  

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

c l a m p i n g   j aws   m o u n t e d   in  s p a c e d   l o n g i t u d i n a l   r e l a t i o n  

on  an  e l o n g a t e   s u p p o r t ,   one   of   s a i d   j aws   b e i n g   a d j u s t a b l y  

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

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

t o w a r d s   and  away  f r o m   t h e   a d j u s t a b l y   m o v a b l e   jaw  m e m b e r  

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

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

m o v a b l e   jaw  can   r e t a i n   s a i d   p i v o t e d   jaw  in  s a i d   p i v o t e d  

p o s i t i o n .  

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

f i r s t   and  s e c o n d   jaw  m e m b e r s   m o u n t e d   in  s p a c e d  

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

j aws   o p p o s e d ,   t h e   jaw  m e m b e r s   b e i n g   c o n s t r a i n e d   to   b e  

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

member   b e i n g   p i v o t e d   a t   or  n e a r   to  i t s   l o w e r   end  to   t h e  

s u p p o r t   and  b e i n g   c o n n e c t e d   a t   i t s   u p p e r   end  t h r o u g h  

a c t u a t i n g   means   in   t h e   f o r m   of  a  l i n k a g e   and  l e v e r  

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

to   s a i d   s u p p o r t ,   so  t h a t   d o w n w a r d   m o v e m e n t   of  t h e   f o o t  

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



w o r k p i e c e   t h e r e b e t w e e n   w i t h   t h e   f i r s t   jaw  member   b e i n g  

l o c k a b l e   in   i t s   c l a m p i n g   p o s i t i o n .  

P r e f e r a b l y ,   t h e   s e c o n d   jaw  member   can   be  made  f a s t  

w i t h   t h e   s u p p o r t   in   one  of  s e v e r a l   p o s i t i o n s   l o n g i t u d i n a l l y  

t h e r e o f .  

.  P r e f e r a b l y   a l s o ,   t h e   s u p p o r t   c o m p r i s e s   two  l a t e r a l l y -  

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

and  s p a c e d   a p a r t   f o r   m o v e m e n t   of  t h e   law  m e m b e r s  

t h e r e b e t w e e n .  

P r e f e r a b l y   f u r t h e r ,   t h e   s e c o n d   jaw  member   h a s   t w o  

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

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

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

c o n s t r a i n i n g   m o v e m e n t   of  s a i d   s e c o n d   jaw  member   on  s a i d  

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

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

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

a t t i t u d i n a l   m o v e m e n t   of  t h e   s e c o n d   jaw  member   r e l a t i v e   t o  

t h e   s u p p o r t   w h e r e b y   in  one  p o s i t i o n ,   t h e   s e c o n d   jaw  m e m b e r  

is   made  f a s t   w i t h   t h e   s u p p o r t   and   in  a l l   o t h e r   p o s i t i o n s ,  

t h e   s e c o n d   jaw  member   is   f r e e   to   move  a l o n g   or  a r c u a t e l y  

of  t h e   s u p p o r t .   A  b a r   is   p r o v i d e d   on  t h e   i n n e r   f a c e   o f  

t h e   s e c o n d   jaw  member   w i t h   i t s   a x i s   in  t h e   same  p l a n e   a s  

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

b e y o n d   o p p o s e d   l a t e r a l   s i d e s   of  t h e   jaw  member   a n d  

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

An  e m b o d i m e n t   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  

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 .   1  i s   a  p e r s p e c t i v e   v i e w   of  a  c l a m p i n g   a p p a r a t u s  

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

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

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

a c t u a t i n g   m e a n s   in  t h e   fo rm  of  a  l i n k a g e   and  l e v e r  

a r r a n g e m e n t   to   s a i d   f i r s t   jaw  m e m b e r ;  

F i g .   2  i s   a  s i d e   e l e v a t i o n   w i t h   t h e   s u p p o r t   and  l e g s  

shown  in  b r o k e n   l i n e ;   a n d  



F i g s .   3  and  4  a r e   b o t h   s i d e   e l e v a t i o n s   to   a  l a r g e r  

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

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

in   e a c h   c a s e   b e i n g   shown  in  b r o k e n   l i n e .  

The  e l o n g a t e   s u p p o r t   10  c o m p r i s e s   two  l a t e r a l l y -  

s p a c e d   c h a n n e l   beams  10A,  10B  o p e n i n g   i n w a r d l y   t o w a r d s  

e a c h   o t h e r   w i t h   t h e i r   webs  o p p o s e d ,   t h e   beams   10A,  10B 

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

jaw  m e m b e r s   11,  12  t h e r e b e t w e e n .   The  beams   10A,  10B 

a r e   j o i n e d   t o g e t h e r   a t   t h e i r   e n d s   by  p l a t e s   13  a n d  

a d j a c e n t   t h e r e t o   by  p l a t e s   14 ,   p l a t e s   13  and  14  b e i n g  

p a r a l l e l   and  e x t e n d i n g   b e l o w   s a i d   beams  10A,  10B  to  t h e  

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

15  can  be  s e c u r e d   by  b o l t s   16  as  s h o w n .  

The  f i r s t   and  s e c o n d   jaw  m e m b e r s   11,  12  a r e   m o u n t e d ,  

w i t h   t h e i r   j a w s   11A  and  12A  r e s p e c t i v e l y   o p p o s e d ,   b e t w e e n  

s a i d   beams   10A,  10B  and  a r e   c o n s t r a i n e d   to   m o v e  

l o n g i t u d i n a l l y   and  a t t i t u d i n a l l y   of  s a i d   s u p p o r t   1 0 .  

The  f i r s t   jaw  member  is   p i v o t e d   a t   17  n e a r   i t s   l o w e r   e n d  

to  t h e   s u p p o r t   10,  t h e   p i v o t   b e i n g   p a r a l l e l   to   t h e   u p p e r  
and  l o w e r   l i m b s   of  t h e   beams   10A,  10B.  Near   to   t h e   u p p e r  
end  of  t h e   f i r s t   jaw  member   one   end  of  a  l i n k   1 8 ,  

e x t e n d i n g   away  f rom  t h e   s e c o n d   jaw  m e m b e r ,   is   p i v o t a l l y  

c o n n e c t e d   a t   18A,  t h e   o t h e r   end  of  s a i d   l i n k   18  b e i n g  

p i v o t a l l y   c o n n e c t e d   a t   19  t o   t h e   u p p e r   end  of  a  c r a n k e d  

l e v e r   20  p i v o t e d   a t   21  to   t h e   s u p p o r t   10,   t h e   p i v o t   b e i n g  .  

p a r a l l e l   to   p i v o t   17.  The  l o w e r   end  of  t h e   l e v e r   20  i s  

b i f u r c a t e d   and  a  f o o t   p e d a l   22  u n i t e s   t h e   o u t e r   end  o f  

t h e   b i f u r c a t e d   l i m b s .   A  s p r i n g   23  i s   a n c h o r e d   b e t w e e n  

t h e   s u p p o r t   10  a d j a c e n t   to   t h e   p e r t a i n i n g   p l a t e   13  a n d  

t h e   f i r s t   jaw  member  11  r e a r w a r d l y   of  t h e   jaw  11A.  T h i s  

s p r i n g   23  h o l d s   t h e   f i r s t   jaw  member   11  in  a  r e s t  

p o s i t i o n   and  a s s i s t s   in  r e t u r n i n g   t h e   f i r s t   jaw  member   11 

to   i t s   r e s t   p o s i t i o n .   The  l i n k   18,  l e v e r   20,  f o o t   p e d a l  
22  and  s p r i n g   23  c o n s t i t u t e   r e a d i l y - r e l e a s a b l e   p e d a l  

o p e r a t e d   a c t u a t i n g   m e a n s .   The  s e c o n d   jaw  member  12  h a s  

two  p a i r s   of  a x i a l l y   s p a c e s   t u b   r o d s   24,  25  w h i c h   e x t e n d  

l a t e r a l l y   f rom  o p p o s i t e   l a t e r a l   s i d e s   t h e r e o f   and  l i e  

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



The  r o d s   24,   25  c o n s t r a i n   m o v e m e n t   of  s a i d   s e c o n d   j a w  

member   on  s a i d   s u p p o r t   w i t h   one   p a i r   of  r o d s   24  b e i n g  

l o c a t e d   a b o v e   t h e  b e a m s   and  t h e   o t h e r   p a i r   of  r o d s   2 5  

b e i n g   l o c a t e d   b e l o w   t h e   b e a m s .   The  d i s t a n c e   b e t w e e n  

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

d e p t h   of  t h e   b e a m s .   V e r t i c a l s   t h r o u g h   t h e   a x e s   of   r o d s  

24  and  25  a r e   s p a c e d   h o r i z o n t a l l y   a p a r t ,   t h e   a x e s . o f  

r o d s   24  b e i n g   more   r e m o t e   f r o m   t h e   f i r s t   jaw  member   11 

t h a n   i s   t h e   a x e s   of  r o d s   25.  T h e r e   i s   t h e r e f o r e   a  

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

to   p i v o t   a b o u t   r o d s   24  t o w a r d s   t h e   f i r s t   j aw .   A  b a r  

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

member   12  w i t h   i t s   a x i s   in  t h e   same  p l a n e   as  t h e   u p p e r  

p a i r   of  s t u b   r o d s   24,   t h e   b a r   26  e x t e n d i n g   l a t e r a l l y  

b e y o n d   o p p o s e d   l a t e r a l   s i d e s   of  t he   jaw  member   12  a n d  

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

t h e r e o f   r e l a t i v e   to   t h e   s u p p o r t   10.  I f   p r e s s u r e   i s  

a p p l i e d   to   t h e   s e c o n d   jaw  member   12  in   a  d i r e c t i o n   a w a y  

f rom  t h e   f i r s t   jaw  member   11,  t h e   s e c o n d   jaw  m e m b e r  

t h r o u g h   i n t e r a c t i o n   b e t w e e n   t h e   r o d s   24  and  25  a n d  

beams   10A,  10B  c l a m p s   or  makes   f a s t   i t s e l f   to   t h e  

s u p p o r t   10.  In  a l l   o t h e r   p o s i t i o n s   of  t h e   s e c o n d  

jaw  m e m b e r ,   t h e   s e c o n d   jaw  member   can  be  moved  f r e e l y  

a l o n g   t h e   s u p p o r t .  

In  u s e ,   f o r   a  w o r k p i e c e   30  to   be  c l a m p e d   b e t w e e n  

t h e   f i r s t   and  s e c o n d   jaw  m e m b e r s ,   one  s i d e   of  t h e   " 

w o r k p i e c e   30  i s   p l a c e d   n e x t   to   t h e   jaw  11A  of  t h e   f i r s t  

jaw  member   11  and  t h e   s e c o n d   jaw  member  1'2  i s   m o v e d  

t o w a r d s   t h e   w o r k p i e c e   to   a b u t   i t s   o p p o s i t e   s i d e   b y  

p r e s s u r e   on  t h e   f o o t   p e d a l ,   t h e   l e v e r   20  moves   a b o u t   i t s  

p i v o t   21  to   move  l i n k   18  to   p u s h   t h e   f i r s t   jaw  m e m b e r  

11  and  w o r k p i e c e   a g a i n s t   t h e   s e c o n d   jaw  member   12  t o  

make  i t   f a s t   w i t h   t h e   s u p p o r t   10.  The  f o o t   p e d a l   i s  

c l a m p e d   in   p o s i t i o n   by  t h e   p i v o t   19  b e i n g   moved  f r o m   a  

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

b e t w e e n   t h e   a x e s   of  p i v o t s   18A  and  21  to   a  p o s i t i o n   i n  

w h i c h   i t s   a x i s   l i e s   a b o v e   s a i d   l i n e   and  i s   h e l d   in  t h i s  



p o s i t i o n   by  t h e   i n f l u e n c e   of  t h e   s p r i n g   23.  U p w a r d  

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

c l a m p i n g   p o s i t i o n   and  t h e   f i r s t   jaw  member   11  r e t u r n s  

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

i n f l u e n c e   of  t h e   s p r i n g   23,  and  t h e  w o r k p i e c e   30  c a n  

t h e n   be  r e m o v e d .  

In  a  m o d i f i c a t i o n ,   t h e   r o d s   24,   25  and  b a r   26  c a n  

be  d i s p e n s e d   w i t h   and  i n s t e a d   t h e   s e c o n d   jaw  member   c a n  

t r a c k   t h e   b e a m s   10A,  10B  and  m e a n s   a r e   p r o v i d e d   f o r   c l a m p i n g  

t h e   s e c o n d   jaw  member   12  a t   any  d e s i r e d   p o s i t i o n   on  s a i d  

s u p p o r t .  

In  a  f u r t h e r   m o d i f i c a t i o n   t h e   s u p p o r t   may  b e  

m o u n t a b l e   on  a  t a b l e   or  work   b e n c h .  

A  t a b l e   e x t e n s i o n   may  be  p r o v i d e d   to   a t t a c h   to   o n e  

or  o t h e r   s i d e   of  t h e   s u p p o r t .  

In  a  m o d i f i c a t i o n ,   t h e   a c t u a t i n g   means   i s   a  h y d r a u l i c  

or  p n e u m a t i c   ram  o p e r a b l e   by  a  f o o t   p e d a l .  

In  a  f u r t h e r   m o d i f i c a t i o n   t h e   two  beams   a r e   r e p l a c e d  

by  a  s i n g l e   beam  and  t h e   l o w e r   end  of  t h e   s e c o n d   jaw  i s  

f o r m e d   as  an  eye   and  t h r e a d e d   on  to   t h e   beam.   The  s t u b  

r o d s   24,   25  and  b a r   26  b e i n g   o m i t t e d   in  t h i s   m o d i f i c a t i o n .  

I f   n e c e s s a r y   a  l o n g i t u d i n a l   g r o o v e   can  be  p r o v i d e d   a l o n g  

one  or   b o t h   l a t e r a l   s i d e s   of  t h e   b e a m .  



1.  C l a m p i n g   a p p a r a t u s   h a v i n g   a  p a i r   of  c l a m p i n g   j a w  

m e m b e r s   (11 ,   12)  m o u n t e d   in  s p a c e d   l o n g i t u d i n a l   r e l a t i o n  

on  an  e l o n g a t e   s u p p o r t   ( 1 0 ) ,   one  of  s a i d   jaw  m e m b e r s   ( 1 2 )  

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

and  t h e   o t h e r   jaw  member  (11)  b e i n g   p i v o t a l l y   c o n n e c t e d   t o  

t h e   s u p p o r t   (10)  and  p i v o t a l   t o w a r d s   and  away  f r o m   t h e  

a d j u s t a b l e   m o v a b l e   jaw  member   (12)  by  r e a d i l y   r e l e a s a b l e ,  

p e d a l - o p e r a t e d   a c t u a t i n g   means   w h i c h   when  t h e   jaw  member   i s  

p i v o t e d   t o w a r d s   t h e   l o n g i t u d i n a l l y   m o v a b l e   jaw  member   ( 1 2 )  

can   r e t a i n   s a i d   p i v o t e d   jaw  member   (11)  in  s a i d   p i v o t e d  

p o s i t i o n .  

2.  C l a m p i n g   a p p a r a t u s   h a v i n g   f i r s t   and  s e c o n d   j a w  

m e m b e r s   ( 11 ,   12)  m o u n t e d   in  s p a c e d   l o n g i t u d i n a l   r e l a t i o n   o n  

an  e l o n g a t e   s u p p o r t   (10)  and  w i t h   t h e   j aws   o p p o s e d ,   t h e  

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

l o n g i t u d i n a l l y   of  s a i d   s u p p o r t   ( 1 0 ) ,   t h e   f i r s t   jaw  m e m b e r  

(11)  b e i n g   p i v o t e d   a t   or  n e a r   to   i t s   l o w e r   end  to   t h e  

s u p p o r t   (10)  and  b e i n g   c o n n e c t e d   a t   i t s   u p p e r   end  t h r o u g h  

r e a d i l y - r e l e a s a b l e ,   p e d a l - o p e r a t e d   a c t u a t i n g   means   in   t h e  

f o r m   of  a  l i n k a g e   and  l e v e r   a r r a n g e m e n t   ( 1 8 , 2 0 ) -   to   a  f o o t  

p e d a l   (22)  w h o s e   u p p e r   end  i s   p i v o t e d   to   s a i d   s u p p o r t   ( 1 0 ) ,  

so  t h a t   d o w n w a r d   m o v e m e n t   of  t h e   f o o t   p e d a l   (22)  p i v o t s   t h e  

f i r s t   jaw  member   (11)  t o w a r d s   t h e   s e c o n d   jaw  member   ( 1 2 )  

made  f a s t   w i t h   t h e   s u p p o r t   (10)  t h e r e b y   to   c l a m p   a  

w o r k p i e c e   t h e r e b e t w e e n   w i t h   t h e   f i r s t   jaw  m e m b e r ( 1 1 )   b e i n g  

l o c k a b l e   in   i t s   c l a m p i n g   p o s i t i o n .  

3.  C l a m p i n g   a p p a r a t u s   as  c l a i m e d   in  c l a i m   1  or   2 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   s e c o n d   jaw  member   (12)  can   b e  

made  f a s t   w i t h   s u p p o r t   (10)  in   one  of  s e v e r a l   p o s i t i o n s  

l o n g i t u d i n a l l y   t h e r e o f .  

4.  C l a m p i n g   a p p a r a t u s   as  c l a i m e d   in  c l a i m s   1  or  2 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   s u p p o r t   (10)  c o m p r i s e s   t w o  

l a t e r a l l y   s p a c e d   c h a n n e l   beams   ( 1 0 A , 1 0 B )   o p e n i n g   i n w a r d l y  

t o w a r d s   e a c h   o t h e r   and  s p a c e d   a p a r t   f o r   m o v e m e n t   of  t h e   j a w  

m e m b e r s   ( 1 1 , 1 2 )   t h e r e b e t w e e n .  



5.  C l a m p i n g   a p p a r a t u s   as  c l a i m e d   in   c l a i m   4,  c h a r a c t e r i s e d  

in  t h a t   t h e   s e c o n d   jaw  member   (12)  has   two  p a i r s   of  a x i a l l y  

o p p o s e d   s t u b   r o d s   ( 2 4 , 2 5 )   e x t e n d i n g   l a t e r a l l y   f rom  o p p o s i t e  

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

p a s s i n g   t h r o u g h   s a i d   a x e s ,   s a i d   r o d s   ( 2 4 , 2 5 )   c o n s t r a i n i n g  

m o v e m e n t   of  s a i d   s e c o n d   jaw  member   (12)  on  s a i d   s u p p o r t   ( 1 0 )  

w i t h   one  p a i r   of  r o d s   (24)  b e i n g   l o c a t e d   a b o v e   t h e   b e a m s  

( 1 0 A , 1 0 B )   in  a  m a n n e r   w h i c h   p e r m i t s   l o n g i t u d i n a l   a n d  

a t t i t u d i n a l   m o v e m e n t   of  t h e   s e c o n d   jaw  member  (12)  r e l a t i v e  

to   t h e   s u p p o r t   (10)  w h e r e b y   in  one  p o s i t i o n   t h e   s e c o n d   j a w  

member   (12)  i s   made  f a s t   w i t h   t h e   s u p p o r t   (10)  and  in  a l l  

o t h e r   p o s i t i o n s   t h e   jaw  member   (12)  i s   f r e e   to   move  a l o n g  

or  a r c u a t e l y   of  t h e   s u p p o r t   ( 1 0 ) .  

6.  C l a m p i n g   a p p a r a t u s   as  c l a i m e d   in  c l a i m   5,  c h a r a c t e r i s e d  

in  t h a t   a  b a r   (26)  i s   p r o v i d e d   on  t h e   i n n e r   f a c e   of  t h e  

s e c o n d   jaw  member   (12)  w i t h   i t s   a x i s   in  t h e   same  p l a n e   a s  

t h e   u p p e r   p a i r   of  s t u b   r o d s   ( 2 4 ) ,   t h e   b a r   (26)  e x t e n d i n g  

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

(12)  and  s e r v i n g   to   r e s t r i c t   t h e   a m o u n t   of  a t t i t u d i n a l  

m o v e m e n t .  
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