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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 l   h o l d i n g   c h u c k  

and  more  p a r t i c u l a r l y   to  a  chuck   m o u n t e d   on  a  r e m o t e l y  

o p e r a t e d   t o o l - p o s i t i o n i n g   arm  and  h a v i n g   l i m i t e d   s e l f -  

c e n t e r i n g   and  s e l f - a l i g n i n g   c a p a b i l i t y .  

Q u i c k   r e l e a s e   t o o l   h o l d i n g   c h u c k s   a re   w e l l   k n o w n  

in  t he   p r i o r   a r t .   Such  c h u c k s   are   g e n e r a l l y   s o l i d l y  

m o u n t e d   in  a p p a r a t u s   to  p r o v i d e   d e f i n i t e ,   r e p e a t a b l e  

p o s i t i o n i n g   of  t h e   t o o l .   In  the   e n v i r o n m e n t   in  w h i c h   t h e  

chuck   of  t h e   i n s t a n t   i n v e n t i o n   i s   to  be  u s e d ,   n a m e l y  

w i t h i n   an  i r r a d i a t e d   n u c l e a r   s t eam  g e n e r a t o r ,   m a n u a l  

g u i d a n c e   and  p o s i t i o n   a d j u s t m e n t   i s   no t   p o s s i b l e .   T h e r e -  

f o r e ,   t he   t o o l s   w h i c h   a re   p a r t i c u l a r l y   a d a p t e d   to  p e r f o r m  

v a r i o u s   o p e r a t i o n s   in  a  r e m o t e   d e t u b i n g / r e t u b i n g   p r o c e -  

d u r e ,   a re   m o u n t e d   on  an  a p p a r a t u s   such  as  d i s c u s s e d   i n  

U.S.   P a t e n t   4 , 2 0 5 , 9 4 0 ,   in  wh ich   t h e y   a re   a u t o m a t i c a l l y  

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

d i s c u s s e d .   For  t h e   mos t   p a r t   t he   t o o l   p o s i t i o n i n g   i s  

s u f f i c i e n t l y   a c c u r a t e .   H o w e v e r ,   as  shown  in  t he   a b o v e -  

i d e n t i f i e d   a p p l i c a t i o n ,   t he   t o o l   is   m o u n t e d   on  t he   d i s t a l  

end  of  an  arm  t h a t   m a g n i f i e s   any  a n g u l a r   m i s - p o s i t i o n i n g  

of  t he   arm.  A l s o ,   t h e   w e i g h t   of  t he   arm  and  t h e   w o r k i n g  

f o r c e   a p p l i e d   by  t h e   t o o l   at   t he   end  may  c a u s e   a  d e f l e c -  

t i o n   in  t he   s u p p o r t   s t r u c t u r e .  

Thus ,   i t   i s   t he   p r i n c i p a l   o b j e c t   of  t he   p r e s e n t  

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

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

e x i s t i n g   o p e n i n g ,   as  in  d r i l l i n g   out   the   t u b e ,   t h a t   i s   t o  



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

m e n t   to   m i n i m i z e   s t r e s s   on  t h e   v a r i o u s   p a r t s .  

W i t h   t h i s   o b j e c t   in  v i e w ,   t he   p r e s e n t   i n v e n t i o n  

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

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

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

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

r o t a t i o n   of  s a i d   member ,   a  t o o l   h o l d i n g   member   i n c l u d i n g  

means   f o r   r e l e a s a b l y   e n g a g i n g   a  t o o l   w i t h i n   a  t o o l   r e c e i v -  

i n g   c a v i t y   open   a t   one  end  and  h a v i n g   a  s e c o n d   s u r f a c e   a t  

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

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

f i r s t   s u r f a c e   w i t h   s a i d   members   b e i n g   g e n e r a l l y   c o a x i a l ,  

and  an  i n t e r m e d i a t e   member  d i s p o s e d   b e t w e e n   s a i d   s p a c e d  

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

end  s u r f a c e s ,   w i t h   one  of  s a i d   end  s u r f a c e s   in   a d j a c e n t  

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

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

s a i d   s e c o n d   s u r f a c e ,   s a i d   b a s e   member  and  s a i d   i n t e r m e d -  

i a t e   member   d e f i n i n g   f i r s t   e n g a g i n g   means   f o r   r o t a t i o n a l  

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

f i r s t   e n g a g i n g   means   f u r t h e r   p e r m i t t i n g   r e l a t i v e   t r a n s -  

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

t e r i z e d   in   t h a t   s a i d   t o o l   h o l d i n g   member  and  s a i d   i n t e r -  

m e d i a t e   member   d e f i n e   s e c o n d   e n g a g i n g   means   f o r   r o t a t i o n a l  

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

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

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

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

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

s u p p o r t i n g   s a i d   i n t e r m e d i a t e   member  on  s a i d   b a s e   m e m b e r  

w i t h   s a i d   f i r s t   s u r f a c e ,   and  s a i d   one  s u r f a c e   in   s p a c e d  

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

t i n g   p i v o t a l   m o v e m e n t   of  s a i d   one  s u r f a c e   in   one  a x i a l l y  

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

s u p p o r t i n g   s a i d   t o o l   h o l d e r   member  on  s a i d   i n t e r m e d i a t e  

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



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

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

a x i a l l y   e x t e n d i n g   p l a n e   p e r p e n d i c u l a r   to  s a i d   one  p l a n e ,  

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

member  and  s a i d   b a s e   member  f o r   p r e v e n t i n g   a x i a l   d i s e n -  

g a g e m e n t   of  s a i d   f i r s t   and  s e c o n d   e n g a g i n g   means ,   s a i d  

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

t h e   a x i s   of  r o t a t i o n   of  s a i d   b a s e   member  and  p i v o t a l  

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

The  i n v e n t i o n   w i l l   become  more  r e a d i l y   a p p a r e n t  

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

t h e r e o f   shown,   by  way  of  e x a m p l e   o n l y ,   in  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   s e c t i o n a l   v i ew   of  a  n u c l e -  

ar  s t e a m   g e n e r a t o r   head   w i t h   r e m o t e l y   o p e r a t e d   t o o l   h o l d -  

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

t h e   t u b e   and  t u b e s h e e t   of  t he   g e n e r a t o r ;  

F i g .   2  i s   an  e n l a r g e d   c r o s s - s e c t i o n a l   v iew  of  a 

p o r t i o n   of  t he   f r e e   end  of  t he   t o o l   h o l d i n g   arm  s h o w i n g  

t h e   t o o l   h o l d e r   of  t he   p r e s e n t   i n v e n t i o n ;  

F ig .   3  i s   a  v iew  s i m i l a r   to  F i g .   2  w i t h   the   t o o l  

h o l d e r   r o t a t e d   90°  f rom  the   p o s i t i o n   of  F i g .   2;  a n d ,  

F ig .   4  i s   an  e x p l o d e d   i s o m e t r i c   of  the   q u i c k  

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

R e f e r r i n g   to  F i g u r e   1,  t he   p a r t i c u l a r   r e m o t e l y  

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

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

of  t he   p r e s e n t   i n v e n t i o n   is   shown.   Such  a p p a r a t u s   is   m o r e  

f u l l y   d e s c r i b e d   and  c l a i m e d   in  U.S.   P a t e n t   4 , 2 0 5 , 9 4 0 ,  

w h i c h   i s   h e r e i n   i n c o r p o r a t e d   by  r e f e r e n c e   f o r   the   d e s c r i p -  

t i o n   of  t h i s   p a r t i c u l a r   s t r u c t u r e .   H o w e v e r ,   i t   is  s u f f i -  

c i e n t   to  n o t e   t he   t o o l   h o l d i n g   chuck   (59  t h e r e i n )   i s  

s u p p o r t e d   on  the   d i s t a l   end  of  a  r e m o v a b l y   m o u n t e d   c a n t i -  

l e v e r e d   t o o l   h o l d e r   arm  (57  t h e r e i n )   s u p p o r t i n g   a  t o o l  

g e n e r a l l y   in  a x i a l   a l i g n m e n t   w i t h   t u b e s   e x t e n d i n g   t h r o u g h  

a  t u b e s h e e t   (3  t h e r e i n )   of  t he   n u c l e a r   s t e a m   g e n e r a t o r .  

I t   i s   a p p a r e n t   t h a t   p r o p e r   d i s p o s i t i o n   of  t he   t o o l   so  a s  



to   i n i t i a l l y   be  d i s p o s e d   in   a x i a l  a l i g n m e n t   w i t h   e a c h  

i n d i v i d u a l   t u b e   to   be  w o r k e d   on  and  a l s o   in   c o n t i n u e d  
a x i a l   a l i g n m e n t   as  t h e   t o o l   i s   e l e v a t e d   w i t h i n   t h e   t u b e  

a r e   n e c e s s a r y   f o r   m i n i m a l   s t r e s s   on  t h e   t o o l   and  t h e  

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

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

a x i a l   a l i g n m e n t   and  s u b s e q u e n t   a x i a l   t r a v e l   of  t h e   t o o l  

a r e   n o t   a s s u r e d .   T h u s ,   t h e   t o o l   h o l d e r   59  of  t h e   p r e s e n t  

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

s e l f - c e n t e r i n g   of  t h e   t o o l   as  g u i d e d   by  t h e   t o o l   p i l o t   a s  
i t   e n t e r s   t h e   t u b e .  

Thus  r e f e r r i n g   to  F i g s .   2  t h r o u g h   4,  t h e   t o o l  

c h u c k   59  i s   c l e a r l y   shown  as  m o u n t e d   on  t h e   d i s t a l   end  o f  

t h e   t o o l   h o l d i n g   arm  57  of  such   an  a p p a r a t u s   shown  in   F i g .  
1.  The  c h u c k   59  i s   f o r m e d   of  an  a s s e m b l y   of  p a r t s   c o m -  

p r i s i n g   a  r o t a t a b l y   d r i v e n   b a s e   member   14  h a v i n g   a  s h a n k  

p o r t i o n   16  v e r t i c a l l y   s u p p o r t e d   i n   a  p a i r   of  b e a r i n g s   1 8  

in   t h e   arm  57  and  a  d r i v e   g e a r   i s   k e y e d   t h e r e t o   f o r   r o t a t -  

i n g   t h e   b a s e   member   14  f rom  a  g e a r   d r i v e   a r r a n g e m e n t  
d e s c r i b e d   in   t h e   a b o v e - r e f e r e n c e d   c o p e n d i n g   a p p l i c a t i o n .  

The  u p p e r   end  of  b a s e   member   14  p r o j e c t s   a b o v e  

t h e   arm  57  and  d e f i n e s   an  e n l a r g e d   c y l i n d r i c a l   h e a d   2 0  

h a v i n g   a  g e n e r a l l y   p l a n a r   u p p e r   f a c e   22  d e f i n i n g   a  g r o o v e  
or  c h a n n e l   24  ( s e e   F i g .   3)  e x t e n d i n g   d i a m e t r i c a l l y   t h e r e -  

a c r o s s .   A  p a i r   of  d i a m e t r i c a l l y   o p p o s e d   r o l l e r   member s   2 6  

a r e   s u p p o r t e d   w i t h i n   a p p r o p r i a t e   o p e n i n g s   28  in   t he   h e a d  

20  v i a   h o r i z o n t a l   a x i a l   r o l l e r   s h a f t s   30  r e c e i v e d   w i t h i n   a  
h o r i z o n t a l   b o r e   32  in   t h e   h e a d   20  p e r p e n d i c u l a r   to  t h e  

c h a n n e l   24.  The  r o l l e r s   26  e x t e n d   u p w a r d l y   t h r o u g h   t h e  

s u r f a c e   22  of  t h e   h e a d   20  so  t h a t   t h e   p e r i p h e r a l   r o l l i n g  

s u r f a c e   of  t h e   r o l l e r s   26  p r o j e c t s   above   t h e   g e n e r a l   p l a n e  

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

d i r e c t i o n   p a r a l l e l   to  t h e   c h a n n e l   2 4 .  

The  h e a d   20  i s   a l s o   e x t e r n a l l y   t h r e a d e d   as  a t   3 4  

f o r   t h r e a d e d   e n g a g e m e n t   of  an  u p s t a n d i n g   i n t e r n a l l y  
t h r e a d e d   a n n u l a r   c o l l a r   member  36,  to  be  d e s c r i b e d   l a t e r ,  

and  an  i n t e r n a l l y   t h r e a d e d   l o c k   nu t   3 8 .  



An  i n t e r m e d i a t e   c y l i n d r i c a l   p l a t e   member  40  

h a v i n g   a  g e n e r a l l y   p l a n a r   l o w e r   s u r f a c e   42  r e s t s   on  t h e  

o p p o s e d   r o l l e r s   26  so  t h a t   t he   p l a t e   40  i s   e l e v a t e d   s o m e -  

wha t   f rom  the   s u r f a c e   22  of  t he   b a s e   member   14  and  t h u s  

f r e e   to  t e e t e r   or  w o b b l e   t h e r e o n   w i t h   t h e   r o l l e r   m e m b e r s  

26  f o r m i n g   t he   f u l c r u m .   The  l o w e r   s u r f a c e   42  of  the   p l a t e  

40  d e f i n e s   a  d o w n w a r d l y   p r o j e c t i n g   d i a m e t r i c a l l y   e x t e n d i n g  

t o n g u e   or  r i b   44  s l i d i n g l y   r e c e i v e d   in  t h e   c h a n n e l   24  o f  

t h e   s p i n d l e   member  14  to  p r o v i d e   an  i n d e x e d   e n g a g e m e n t  

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

t h e   p l a t e   40  p e r m i t t e d   by  the   r o l l i n g   s u p p o r t s   26  so  t h a t  

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

t h e r e b y   i s   in  a  common  v e r t i c a l   p l a n e   on  t he   s u r f a c e   2 2 .  

The  u p p e r   s u r f a c e   46  of  t he   p l a t e   40  i s   l i k e w i s e  

g e n e r a l l y   p l a n a r   e x c e p t   f o r   a  p a i r   of  d i a m e t r i c a l l y   e x -  

t e n d i n g   and  o p p o s e d   u p w a r d l y   p r o j e c t i n g   t o n g u r e s   or  r i b s  

48  a n g u l a r l y   o f f - s e t   f rom  the   l o w e r   r i b   44  90° .   A  p a i r   o f  

d i a m e t r i c a l l y   o p p o s e d   r o l l e r s   50  ( s i m i l a r   to  t he   r o l l e r s  

26  in  t h e   b a s e   member  14  and  more  c l e a r l y   shown  in  F ig .   3 )  

a r e   s u p p o r t e d   in  t he   p l a t e   40  and  have   a  p e r i p h e r a l   s u r -  

f a c e   p r o j e c t i n g   s l i g h t l y   the   p l a n a r   s u r f a c e   46  of  t h e  

p l a t e .   The  r o t a t i o n a l   a x i s   of  t he   r o l l e r s   50  i s   l i k e w i s e  

a n g u l a r l y   o f f s e t   from  the   a x i s   of  r o l l e r s   26  in  the  b a s e  

member  14  by  9 0 ° .  

I t   s h o u l d   be  n o t e d   t h a t   the   o u t e r   d i a m e t e r   o f  

t h e   p l a t e   40  i s   somewha t   l e s s   t h a n   the   i n n e r   d i a m e t e r   o f  

t h e   c o l l a r   36  to  p r o v i d e   an  a n n u l a r   gap  t h e r e b e t w e e n .  

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

c u p - l i k e   u p p e r   c y l i n d e r   member  52  h a v i n g   an  open  u p p e r   e n d  

f o r m e d   by  a  c e n t r a l   c a v i t y   53  and  a  p l a n a r   l o w e r   s u r f a c e  

54  r e s t i n g   on  the   r o l l e r s   50  of  the   p l a t e   40.  The  l o w e r  

s u r f a c e   54  d e f i n e s   a  d i a m e t r i c a l l y   e x t e n d i n g   g r o o v e   o r  

c h a n n e l   56  f o r   r e c e i v i n g   the   r i b s   48  of  t he   p l a t e   40  f o r  

i n d e x e d   a n g u l a r   o r i e n t a t i o n   of  the   c y l i n d e r   member  on  t h e  

p l a t e .   T h i s   p e r m i t s   t he   c y l i n d e r   member  52  to  t e e t e r   o r  

w o b b l e   a b o u t   t he   r o l l e r s   50  in  a  v e r t i c a l   p l a n e   90°  o f f -  

s e t   f rom  t he   wobb le   p l a n e   of  the   p l a t e   40  and  the   r o l l e r s  



50  a l s o   p e r m i t   t h e   c y l i n d e r   member  52  t r a n s l a t i o n a l   mo-  

t i o n ,   as  g u i d e d   by  t h e   r i b   48  and  c h a n n e l   56  e n g a g e m e n t ,  
in   a  v e r t i c a l   p l a n e   90°  o f f - s e t   f rom  t h e   t r a v e l   p e r m i t t e d  

by  t h e   p l a t e   40  on  t h e   b a s e   member  14  w i t h   b o t h   s u c h  

p i v o t a l   m o v e m e n t   and  t r a n s l a t i o n a l   m o v e m e n t   on  s u r f a c e   4 6  

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

on  s u r f a c e   2 2 .  

The  c y l i n d e r   member  52  has   an  a n n u l a r   e x t e r i o r  

f l a n g e   58  a t   i t s   b a s e   w i t h   t h e   u p p e r   s u r f a c e   60  t h e r e o f  

a n g l e d   o u t w a r d l y   d o w n w a r d l y .   The  u p p e r   end  62  of  t h e  

c o l l a r   member   36  h a s   an  i n t e r n a l   c o m p l i m e n t a r y   a n n u l a r  

s h o u l d e r   64  a n g l e d   i n w a r d l y   u p w a r d l y   o v e r l a p p i n g   t h e  

f l a n g e   62  of  t h e   c y l i n d e r   member   52.  I t   i s   n o t e d   t h a t   t h e  

i n t e r n a l   d i a m e t e r   of  t h e   c o l l a r   36  i s   l i k e w i s e   g r e a t e r  
t h a n   t h e   o u t e r   d i a m e t e r   of  t h e   c y l i n d e r   member  52  t o  

d e f i n e   a  l i k e   a n n u l a r   gap  t h e r e b e t w e e n .  

To  a s s e m b l e   t h e   a b o v e - i d e n t i f i e d   p a r t s ,   i t   i s  

a p p a r e n t   t h a t   t h e   p l a t e   member   40  i s   a x i a l l y   a l i g n e d   o n  
t h e   b a s e   member   14  w i t h   t h e   r e s p e c t i v e   r i b s   and  c h a n n e l s  

p r o p e r l y   e n g a g e d   and  t h e   u p p e r   c y l i n d e r   member  52  i s  

l i k e w i s e   a x i a l l y   a l i g n e d   on  t h e   p l a t e   40  w i t h   t h e   r e s p e c -  
t i v e   r i b s   48  and  c h a n n e l s   56  e n g a g e d .   The  l o c k   nu t   38  i s  

t h r e a d e d   i n t o   a  l o w e r e d   p o s i t i o n   on  t h e   s p i n d l e   head   2 0  

and  t h e   c o l l a r   36  i s   t h r e a d e d   o n t o   t h e   s p i n d l e   u n t i l  

i n i t i a l   a b u t m e n t   b e t w e e n   t he   c o m p l i m e n t a r y   e n g a g i n g   s u r -  

f a c e s   60,  64  of  t h e   c y l i n d e r   member  52  and  t he   c o l l a r   3 6 .  

( A f t e r   t h i s   i n i t i a l   a b u t m e n t   t h e   c o l l a r   36  i s   t h e n   s l i g h t -  

ly   b a c k e d - o f f   to  p e r m i t   g e n e r a l l y   f r e e   m o v e m e n t   of  t h e  

p l a t e   40  and  c y l i n d e r   member  52  w i t h o u t   i n t e r f e r e n c e   o f  

t h e   c o m p l i m e n t a r y   s u r f a c e s   60,  64 ) .   And  t h e   l o c k   n u t   i s  

t h e n   t i g h t e n e d   a g a i n s t   t h e   c o l l a r   to  m a i n t a i n   such   a s s e m -  

b l y .  

In  t h e   p r e f e r r e d   e m b o d i m e n t   t h e   t o o l   h o l d e r   o f  

t h e   p r e s e n t   i n v e n t i o n   i n c l u d e s   an  i n s e r t   68  t h a t   c l o s e l y  

f i t s   w i t h i n   t he   c a v i t y   53  of  t h e   c u p - l i k e   member  52  a n d  

w h i c h   i s   s e c u r e l y   a t t a c h e d   to  t h e   s h a n k   70  of  t he   t o o l  

s u p p o r t e d   in   t h e   t o o l   h o l d e r .   The  i n s e r t   68  i n c l u d e s   a  



s e t - s c r e w   71  p r o j e c t i n g   t h r o u g h   t h e   s i d e w a l l   t h e r e o f   a n d  

i n t o   t he   b o r e   f o r   e n g a g e m e n t   of  t he   t o o l   s h a n k   70  t o  

p r e v e n t   r e l a t i v e   r o t a t i o n   of  t he   t o o l   w i t h i n   t he   i n s e r t ,  

and  a  s e c o n d   s e t - s c r e w   72  f o r m i n g   a  v e r t i c a l l y   a d j u s t a b l e  

b a s e   f o r   t he   i n s e r t   to  p r e s e t   t he   d e p t h   of  t h e   i n s e r t i o n  

of  t he   t o o l   w i t h i n   t he   i n s e r t .   By  t h i s   s t r u c t u r e   a l l  

t o o l s   can  be  p r e - a s s e m b l e d   w i t h   an  i n s e r t   to  a  u n i f o r m  

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

w i t h i n   t h e   member  5 2 .  

The  c y l i n d r i c a l   member  52  has   a  q u i c k - r e l e a s e  

c a p a b i l i t y   f o r   e n g a g i n g   t he   i n s e r t   68  and  to  t h i s  e n d  

i n c l u d e s   an  u p p e r   a n n u l a r   camming  r i n g   76  in  c l o s e   s l i d i n g  

e n g a g e m e n t   w i t h   t h e   e x t e r i o r   of  the   member  52  and  d e f i n i n g  

an  u p p e r   s u r f a c e   78  a b u t t i n g   a  r e t a i n i n g   r i n g   80  m o u n t e d  

in  an  a n n u l a r   g r o o v e   a d j a c e n t   t he   top   of  t he   member  52  a n d  

f u r t h e r   d e f i n i n g   a  l o w e r   d e p e n d i n g   l eg   p o r t i o n   84  h a v i n g  

an  i n t e r n a l   d i a m e t e r   in  s l i d i n g   e n g a g e m e n t   w i t h   the   m e m b e r  

52.  B e t w e e n   t he   u p p e r   s u r f a c e   78  and  t h e   l e g   p o r t i o n   84  

t h e   r i n g   d e f i n e s   a  g e n e r a l l y   c o n c a v e   s u r f a c e   86  p r o v i d i n g  

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

a r e a   88  e x t e n d i n g   to  t he   s l i d i n g   e n g a g i n g   l eg   p o r t i o n   8 4 .  

The  c y l i n d r i c a l   member  52  d e f i n e s   an  e l o n g a t e d  

h o r i z o n t a l   a p e r t u r e   90  t h r o u g h   the   c y l i n d r i c a l   w a l l   i n  

a l i g n m e n t   w i t h   t he   l o w e r   p o r t i o n   84  of  t he   r i n g   76.  A 

l o c k i n g   p i n   92  i s   s l i d i n g l y   h o u s e d   w i t h i n   t he   s l o t   90  a n d  

e x t e n d s   i n t o   t he   i n n e r   a r e a   of  the   member  52  to  engage   a 

c o m p l i m e n t a r y   e n g a g i n g   g r o o v e   94  in  t h e   i n s e r t   68  f o r  

l o c k i n g   e n g a g e m e n t   b e t w e e n   the   member  52  and  the   i n s e r t .  

A  key  96  r e t a i n s   t he   l o c k i n g   p i n   92  from  s l i d i n g   c o m p l e t e -  

ly  t h r o u g h   the   a p e r t u r e   90  when  the   i n s e r t   68  i s   r e m o v e d .  

A  t e n s i l e   c o i l   s p r i n g   98  e n c i r c l e s   the   c y l i n -  

d r i c a l   member  52  w i t h   t he   o p p o s i t e   ends   t h e r e o f   r e c e i v e d  

in  a p p r o p r i a t e   f a c i n g   n o t c h e s   100  and  102  in  the   c o l l a r  

member  36  and  t h e   r i n g   member  76  r e s p e c t i v e l y ,   and  t h e  

n o r m a l   b i a s i n g   f o r c e   of  the   s p r i n g   r e t a i n s   t he   r i n g   76  i n  

i t s   u p w a r d   p o s i t i o n   w h e r e i n   t he   l eg   p o r t i o n   84  p r e v e n t s  

t h e   l o c k i n g   p i n   92  from  s l i d i n g   o u t w a r d l y   and  t h u s   l o c k s  



t h e   t o o l   i n s e r t   68  w i t h i n   t h e   c a v i t y   90  of  t he   c y l i n d r i c a l  

member   52.  H o w e v e r ,   m a n u a l l y   f o r c i n g   t h e   r i n g   76  d o w n -  

w a r d l y   moves   the   c o n c a v e   p o r t i o n   86  t h e r e o f   i n t o   a l i g n m e n t  

w i t h   t h e   p i n   92  and  t h u s   u p w a r d   m a n u a l   f o r c e   on  t he   t o o l  

i n s e r t   68  w i l l   cam  t h e   l o c k i n g   p i n   92  o u t w a r d l y   i n t o   t h e  

a n n u l a r   s p a c e   86  and  o u t   of  t h e   way  of  f u r t h e r   w i t h d r a w a l  

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

i n s e r t   f r om  t h e   c y l i n d e r   member   5 2 .  

An  a n n u l a r   o u t e r   s k i r t   104  i s   a t t a c h e d   to  t h e  

r i n g   76  to   e n c l o s e   t h e   s p r i n g   98  and  p r o v i d e   a  g e n e r a l l y  

s m o o t h   o u t e r   s u r f a c e   f o r   m a n u a l   e n g a g e m e n t ,   and  a l s o   a  

g u a r d   to   keep   c u t t i n g   c h i p s   f rom  e n t e r i n g   t h e   i n t e r n a l  

m e c h a n i s m .  

The  t o o l   h o l d e r   of  t h e   p r e s e n t   i n v e n t i o n   a l s o  

i n c l u d e s   c o o l i n g   f l u i d   d e l i v e r y   to  t he   t o o l   and  to  t h i s  

end  t h e   b a s e   member  14,  p l a t e   40,  c y l i n d r i c a l   member  5 2 ,  

and  s e t   s c r e w   72,  a l l   h a v e   an  a x i a l   o v e r s i z e d   b o r e   106  f o r  

r e c e i v i n g   t h e r e t h r o u g h   a  t u b e   108  c o n t a i n i n g   b o t h   a  l u b r i -  

c a n t   d e l i v e r y   l i n e   ( n o t   shown)   and  a  p r e s s u r i z e d   a i r  

d e l i v e r y   l i n e   ( n o t   shown)   so  t h a t   a t   t h e   t e r m i n a l   end  o f  

t h e   t u b e   108,   w h i c h   m a t e s   w i t h   an  a x i a l   b o r e   in   t he   t o o l ,  

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

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

s i d e   of  t h e   t o o l .   A  b e a r i n g   member  16  i s   r e t a i n e d   in   t h e  

b o t t o m   of  t h e   member  52  so  as  to  be  b e t w e e n   t he   r o t a t a b l e  

member   52  and  t h e   s t a t i o n a r y   t u b e   108  so  t h a t   any  m o v e m e n t  

of  t h e   member  52,  w h e t h e r   t h e   p e r m i t t e d   t r a n s l a t i o n a l  

m o v e m e n t   or  t he   r o c k i n g   or  t e e t e r i n g   movemen t   p r o v i d e d   b y  

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

m i t t e d   to   t h e   f l e x i b l e   t u b e   108  to  s i m i l a r l y   move  or  f l e x  

i t   s u c h   t h a t   t he   t u b e   108  d o e s   n o t   come  i n t o   c o n t a c t   w i t h  

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

t u b e   a w a y .  

Thus ,   i t   i s   s e e n   t h a t   on  t h o s e   o c c a s i o n s   w h e r e  

t h e   u p w a r d l y   p r o j e c t i n g   t o o l ,   as  m o u n t e d   w i t h i n   t he   h o l d e r  

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

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



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

move  by  v i r t u e   of  i t s   a b i l i t y   to  move  in  any  d i r e c t i o n  

p a r a l l e l   to  t he   s u r f a c e   22  and  46  ( i n   a  f i r s t   v e r t i c a l  

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

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

w i t h i n   t h e   p e r m i t t e d   l i m i t s   can  be  o b t a i n e d   t h r o u g h   t h e s e  

two  r i g h t - a n g l e   p l a n e s   of  m o v e m e n t ) .   A l s o ,   on  o c c a s i o n s  

w h e r e   t h e   a x i s   of  r o t a t i o n   of  t he   b a s e   member  52  i s   no t   i n  

a l i g n m e n t   w i t h   t h e   a x i a l   d i r e c t i o n   of  t he   o p e n i n g   r e c e i v -  

i ng   t h e   t o o l ,   t h e   t o o l   h o l d e r ,   t h r o u g h   i t s   a b i l i t y   to  a l s o  

p i v o t   or  t e e t e r   in  two  v e r t i c a l   p l a n e s   o f f - s e t   90°  a n d  

a b o u t   s u r f a c e   22  can  a l s o   p e r m i t   t he   a x i s   of  t he   t o o l   t o  

be  in  a l i g n m e n t   w i t h   t he   a x i s   of  the   o p e n i n g   and  a n g u l a r l y  

o f f - s e t   f rom  t he   a x i s   of  the   d r i v e   so  t h a t   any  s t r e s s   o n  

the   t o o l ,   t o o l   h o l d e r   or  d r i v e   m e c h a n i s m   due  to  s l i g h t  

m i s a l i g n m e n t   i s   m i n i m i z e d .  



1.  T o o l   h o l d i n g   a p p a r a t u s   f o r   use   w i t h   a  t o o l  

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

(14)   r o t a t a b l y   m o u n t e d   on  s a i d   s u p p o r t   m e c h a n i s m   (57)  a n d  

d e f i n i n g   a  f i r s t   s u r f a c e   (22)   g e n e r a l l y   p e r p e n d i c u l a r   t o  

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

(59)   i n c l u d i n g   means   f o r   r e l e a s a b l y   e n g a g i n g   a  t o o l   ( 7 0 )  

w i t h i n   a  t o o l   r e c e i v i n g   c a v i t y   (53)   open   a t   one  end  a n d  

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

p e r p e n d i c u l a r   to   t h e   a x i s   of  s a i d   c a v i t y   and  in  s p a c e d  

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

m e m b e r s   b e i n g   g e n e r a l l y   c o a x i a l ,   and  an  i n t e r m e d i a t e  

member   (40)   d i s p o s e d   b e t w e e n   s a i d   s p a c e d   f i r s t   and  s e c o n d  

s u r f a c e s   and  d e f i n i n g   g e n e r a l l y   p a r a l l e l   end  s u r f a c e s   ( 4 2 ,  

4 6 ) ,   w i t h   one  of  s a i d   end  s u r f a c e s   in   a d j a c e n t   f a c i n g  

r e l a t i o n s h i p   w i t h   s a i d   f i r s t   s u r f a c e   (22)   and  t h e   o t h e r   o f  

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

s a i d   s e c o n d   s u r f a c e   ( 5 4 ) ,   s a i d   b a s e   member   (20)  and  s a i d  

i n t e r m e d i a t e   member   (40)  d e f i n i n g   f i r s t   e n g a g i n g   m e a n s  

(24 ,   44)  f o r   r o t a t i o n a l   g e n e r a l l y   c o a x i a l   d r i v i n g   e n g a g e -  

ment   t h e r e b e t w e e n ,   s a i d   f i r s t   e n g a g i n g   means   (24,  4 4 )  

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

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

h o l d i n g   member   (52)   and  s a i d   i n t e r m e d i a t e   member  d e f i n e  

s e c o n d   e n g a g i n g   means   (48,   56)  f o r   r o t a t i o n a l   g e n e r a l l y  

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

e n g a g i n g   means   (48 ,   56)  f u r t h e r   p e r m i t t i n g   r e l a t i v e   t r a n s -  

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



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

s a i d   f i r s t   p l a n e ,   f i r s t   s u p p o r t   means  (26)   a re   p r o v i d e d  

f o r   s u p p o r t i n g   s a i d   i n t e r m e d i a t e   member  (40)   on  s a i d   b a s e  

member  (20)   w i t h   s a i d   f i r s t   s u r f a c e   ( 2 2 ) ,   and  s a i d   o n e  

s u r f a c e   (42)  in  s p a c e d   r e l a t i o n s h i p   and  p r o v i d i n g   a  f u l -  

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

s u r f a c e   in  one  a x i a l l y   e x t e n d i n g   p l a n e ,   s e c o n d   s u p p o r t  

means   (50)   a re   p r o v i d e d   f o r   s u p p o r t i n g   s a i d   t o o l   h o l d e r  

member  (52)   on  s a i d   i n t e r m e d i a t e   member  (40)  w i t h   s a i d  

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

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

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

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

means   (36)   e x t e n d   b e t w e e n   s a i d   t o o l   h o l d i n g   member  ( 5 2 )  

and  s a i d   b a s e   member  f o r   p r e v e n t i n g   a x i a l   d i s e n g a g e m e n t   o f  

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

member  (52)   t r a n s l a t i o n a l   m o t i o n   w i t h   r e s p e c t   to  t he   a x i s  

of  r o t a t i o n   of  s a i d   b a s e   member  and  p i v o t a l   movemen t   w i t h  

r e s p e c t   to  s a i d   b a s e   m e m b e r .  

2.  An  a p p a r a t u s   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 z e d   in  t h a t   e a c h   s a i d   f i r s t   and  s e c o n d   e n g a g i n g   m e a n s  

c o m p r i s e s   e n g a g i n g   t o n g u e - a n d - g r o o v e   s t r u c t u r e   on  s a i d  

f a c i n g   a d j a c e n t   s u r f a c e s .  

3.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   1  or  2 ,  

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

means   (26,   50)  each   c o m p r i s e s   a  p a i r   of  d i a m e t r i c a l l y  

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

c a v i t i e s   in  s a i d   b a s e   and  i n t e r m e d i a t e   members   (20  a n d  

4 0 ) ,   and  an  a r c u a t e   p o r t i o n   of  t he   s u r f a c e   of  s a i d   r o l l e r s  

(26,   50)  p r o j e c t s   above   the   s u r f a c e s   of  s a i d   b a s e   a n d  

i n t e r m e d i a t e   members   (20,   40)  p r o v i d i n g   s a i d   f u l c r u m  

s u p p o r t ,   and  t h a t   s a i d   t o n g u e - a n d - g r o o v e   s t r u c t u r e s   ( 2 4 ,  

44;  48,  56)  b e t w e e n   s a i d   f a c i n g   a d j a c e n t   s u r f a c e s   e x t e n d  

p e r p e n d i c u l a r l y   to  t he   a x i s   of  s a i d   r o l l e r s   (26,   5 0 )  

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

(26,   50)  p r o v i d e   a  r o l l i n g   s u p p o r t   in  t he   d i r e c t i o n   o f  

g u i d e d   t r a n s l a t i o n a l   movement   p e r m i t t e d   by  s a i d   t o n g u e -  

a n d - g r o o v e   s t r u c t u r e s   (24,  44;  48,  5 6 ) .  



4.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r -  

i z e d   in   t h a t   s a i d   b a s e   member  ( 2 0 ) ,   s a i d   i n t e r m e d i a t e  

member   (40)   and  s a i d   t o o l   h o l d i n g   member  (52)  a re   g e n e r a l -  

ly   c y l i n d r i c a l ,   and  s a i d   t o o l   h o l d i n g   member  (52)  d e f i n e s  

an  o u t e r   a n n u l a r   s h o u l d e r   (58)   a d j a c e n t   s a i d   s e c o n d   s u r -  

f a c e   ( 4 6 ) ,   w i t h   t h e   o u t e r   d i a m e t e r   of  b o t h   s a i d   s h o u l d e r  

(58)   and  s a i d   i n t e r m e d i a t e   member  (40)   b e i n g   l e s s   t h a n   t h e  

o u t e r   d i a m e t e r   of  s a i d   b a s e   member  (20)   and  w h e r e i n ,   s a i d  

i n t e r c o n n e c t i n g   means   c o m p r i s e s   a  c o l l a r   (36)  t h r e a d e d   t o  

s a i d   b a s e   member  (20)   and  h a v i n g   an  u p p e r   i n n e r   a n n u l a r  

l i p   (62)   o v e r l y i n g   s a i d   s h o u l d e r   (58)   to  r e t a i n   s a i d   t o o l  

h o l d i n g   member  (52)   and  s a i d   i n t e r m e d i a t e   member  (40)  o n  

s a i d   b a s e   member  ( 2 0 ) ,   s a i d   c o l l a r   (36)  p r o v i d i n g   a n  

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

b o t h   s a i d   t o o l   h o l d i n g   member   (52)   and  s a i d   i n t e r m e d i a t e  

member   (40)   to  p e r m i t   a t   l e a s t   l i m i t e d   t r a n s l a t i o n a l  

m o v e m e n t   of  s a i d   m e m b e r s   (40,   52)  w i t h i n   s a i d   c o l l a r   ( 3 6 ) .  

5.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   4,  c h a r a c t e r -  

i z e d   in   t h a t   s a i d   l i p   and  s h o u l d e r   (62,   58)  d e f i n e   c o m p l e -  

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

d o w n w a r d l y ,   t h a t   i s   t o w a r d   t h e   b a s e   member  ( 2 0 ) ,   to  p e r m i t  

r e l a t i v e   p i v o t a l   m o v e m e n t   of  s a i d   s h o u l d e r   (58)  w i t h  

r e s p e c t   to  s a i d   l i p   ( 6 2 ) .  

6.  A p p a r a t u s   a c c o r d i n g   to   any  of  c l a i m s   1  to  5 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   t o o l   h o l d e r   (52)  has   an  a x i a l ,  

t o o l   r e c e i v i n g   c a v i t y   ( 5 3 ) ,   an  a p e r t u r e   (90)  e x t e n d i n g  

t h r o u g h   t h e   w a l l   of  s a i d   c y l i n d e r   (52)   and  i n t o   s a i d  

c a v i t y   (53)   and  a  p i n   member  ( 9 2 ) ,   g e n e r a l l y   c o n f o r m i n g   t o  

s a i d   a p e r t u r e   (90)   s l i d a b l y   r e c e i v e d   t h e r e i n   and  h a v i n g   a  

l e n g t h   g r e a t e r   t h a n   t h e   t h i c k n e s s   of  s a i d   w a l l   ( 5 2 ) ,   a  

s l i d a b l e   r i n g   member   (84)   e n c i r c l i n g   s a i d   c y l i n d r i c a l  

member   (52)   and  o v e r l y i n g   s a i d   p i n   member  (92)  and  d e f i n -  

i n g   a  camming   s u r f a c e   (88)   f o r   camming   s a i d   p i n   (92)  f r o m  

a  f r e e   p o s i t i o n   p r o j e c t i n g   f rom  t h e   e x t e r i o r   of  s a i d  

c y l i n d e r   (52)  to  a  t o o l   l o c k i n g   p o s i t i o n   p r o j e c t i n g   i n t o  

s a i d   c a v i t y   ( 5 3 ) ,   and  a  b l o c k i n g   s u r f a c e   f o r   p r e v e n t i n g  

t h e   p i n   (92)   f rom  m o v i n g   ou t   of  s a i d   l o c k i n g   p o s i t i o n   a n d ,  



means   (98)  f o r   b i a s i n g   s a i d   r i n g   (84)  i n t o   s a i d   p i n   l o c k -  

i ng   p o s i t i o n  

7.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   6,  c h a r a c t e r -  

i z e d   in  t h a t   s a i d   p i n   (92)  i n c l u d e s   a  s t o p   means   ( 9 6 )  

p r e v e n t i n g   s a i d   p i n   (92)  f rom  s l i d n g   c o m p l e t e l y   t h r o u g h  

s a i d   a p e r t u r e   (90)  i n t o   s a i d   c a v i t y   ( 5 3 ) .  

8.  A p p a r a t u s   a c c o r d i n g   to  any  of  c l a i m s   1  to  7 ,  

c h a r a c t e r i z e d   by  c o o l a n t   f l u i d   d e l i v e r y   means  (108)   e x -  

t e n d i n g   t h r o u g h   an  a x i a l   a p e r t u r e   (106)   in  b a s e   member  ( 2 0  

to  d e l i v e r   p r e s s u r i z e d   c o o l i n g   f l u i d   to  a  t o o l   (70)  r e -  

t a i n e d   t h e r e i n .  
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