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(§)  Method  of  removing  stuck  gaskets  and  pneumatic  impact  tool  therefor. 

A  method  and  pneumatic  impact  tool  for  removing  stuck 
gaskets.  The  tool  has  a  tubular  housing  (10)  with  an  impact 
head  (12)  secured  in  and  extending  outwardly from  one  end  of 
the  housing  and  a  valve  (15)  secured  within  the  housing  but 
spaced  from  the  impact  head  so  that  a  piston  chamber  (16)  is 
formed  within  the  housing.  The  valve  has  an  inlet  port  (33) 
adapted  to  be  connected  to  a  source  of  pressurized  fluid  and 
two  outlet  ports  (25,26)  for  the  alternate  release,  respectively, 
of  pressurized  fluid.  One  outlet  port  (25)  opens  directly  into 
the  piston  chamber  (16)  while  the  other  (26)  is  connected  by  a 
passage  (29)  to  the  piston  chamber  immediately  adjacent  the 
impact  head.  At  least  one  exhaust  port  (18,19)  is  provided 
through  the  housing  for  exhausting  pressurized  fluid  from  the 
piston  chamber  when  the  piston  (17)  reaches  the  end  of  its 
travel  in  each  direction  of  its  stroke.  The  housing  is  adapted  to 
be  connected  to  a  source  of  pressurized  fluid  so  that  pressur- 
ized  fluid  enters  the  inlet  port  (31-32)  of  the  valve. 





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

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

g a s k e t s   f rom  e n g i n e   b l o c k s   and  t he   l i k e .  

In  t h e   r e p a i r   of  a u t o m o b i l e   and  o t h e r   t y p e s   o f  

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

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

a r e   s e a l e d   u s i n g   a  g a s k e t .   In  mos t   c a s e s ,   t h e   g a s k e t   s t i c k s  

to  one  or  t h e   o t h e r   of  t h e   p i e c e s   or  to   b o t h   and  t h e n   m u s t  

be  r e m o v e d   b e f o r e   a  new  one  can  be  i n s t a l l e d .   P r e s e n t  

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

c h i s e l   w i t h   or  w i t h o u t   a  hammer ,   or  by  c h e m i c a l   m e a n s  

u s i n g   an  a c i d   s o l u t i o n .   U s i n g   a  c h i s e l   i s   t i m e   c o n s u m i n g ,  

and ,   i f   t h e   c h i s e l   is   n o t   h e l d   c o r r e c t l y ,   damage   may  r e s u l t  

to   t h e   e n g i n e   b l o c k   or  to  t h e   p e r s o n   u s i n g   t he   c h i s e l .  

U s i n g   an  a c i d   s o l u t i o n   r e q u i r e s   p r e c a u t i o n s   to   a v o i d   g e t -  

t i n g   t h e   s o l u t i o n   on  a r e a s   o t h e r   t h a n   t h e   g a s k e t   and  t o  

a v o i d   g e t t i n g   t h e   s o l u t i o n   on  t h e   u s e r .  

C o n v e n t i o n a l   power   c h i s e l s   c a n n o t   be  u s e d  

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

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

may  damage   t h e   e n g i n e   b l o c k .   F u r t h e r ,   a  b l a d e   m o v i n g   i n  

r e l a t i o n   to  t h e   t o o l   i t s e l f   makes   t h e   t o o l   v e r y   d i f f i c u l t  

to   c o n t r o l .   In  s u c h   c a s e s ,   t h e   t o o l   t e n d s   to   jump  a r o u n d  

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

a l l o w i n g   t h e   b l a d e   t h e r e o n   to  r o t a t e .   No  s m a l l ,   h a n d - h e l d  

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

a b o u t   8  and  20  p o u n d s   of  i m p a c t ,   t h a t   i s   e a s i l y   c o n t r o l l a b l e  

and  m a n i p u l a t e d ,   and  t h a t   has   a  b l a d e   s u i t a b l e   f o r   use   i n  

r e m o v i n g   g a s k e t s .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,   t h e r e   is   p r o v i d e d  



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

or  t h e   l i k e ,   c h a r a c t e r i z e d   by  t h e   s t e p s   o f :   h o l d i n g   a  

power   i m p a c t   t o o l   t h a t   p r o d u c e s   b e t w e e n   a b o u t   8  and  20 

p o u n d s   of  i m p a c t   f o r c e   (3 .6   to   9  k g . )   and  t h a t  h a s   a  

b l a d e   a t t a c h e d   t h e r e t o   w h e r e i n   a t   l e a s t   one  b l a d e - e d g e  

d e f i n e s   a  s u r f a c e   w h i c h   i s   b e v e l e d   and  r e s t s   f l a t   on  t h e  

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

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

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

m o v a l   of  t h e   g a s k e t   w i t h o u t   damage   to   t h e   a s s o c i a t e d   s u r f a c e .  

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

t o o l   f o r   r e m o v i n g   a  s t u c k   g a s k e t   f rom  an  e n g i n e   b l o c k   o r  

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

an  i m p l e m e n t   a t t a c h e d   to   i t s   o u t w a r d   e n d ,   c h a r a c t e r i z e d  

by  an  i m p a c t   h e a d   s e c u r e d   in  and  e x t e n d i n g   f rom  one  e n d  

of  t h e   h o u s i n g ;   v a l v e   means   s e c u r e d   w i t h i n   s a i d   h o u s i n g  

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

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

means   a d a p t e d   to   be  c o n n e c t e d   to   a  s o u r c e   of  p r e s s u r i z e d  

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

r e s p e c t i v e l y ,   of  p r e s s u r i z e d   f l u i d ,   o n l y   one  o f  s a i d   o u t -  

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

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

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

p i s t o n   c h a m b e r   i m m e d i a t e l y   a d j a c e n t   to   t h e   i m p a c t   h e a d ,  

a t   l e a s t   one  e x h a u s t   p o r t   t h r o u g h   s a i d   h o u s i n g   f o r   e x h a u s t -  

i ng   p r e s s u r i z e d   f l u i d   f rom  s a i d   p i s t o n   c h a m b e r   when  t h e  

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

i t s   s t r o k e ;   and  means   f o r   c o n n e c t i n g   a  s o u r c e   of  p r e s s u r i z e d  

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

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

In  t h e   a c c o m p a n y i n g   d r a w i n g s :  

F i g .   1  i s   a  p i c t o r i a l   v i ew   of  a  t o o l   s h o w i n g   i t  

in  use   f o r   r e m o v i n g   a  s t u c k   g a s k e t   f r o m  a n   e n g i n e   b l o c k ;  

F i g .   2,  a  v e r t i c a l   a x i a l   s e c t i o n   t a k e n  t h r o u g h  

t h e   t o o l   of   F i g .  1 ,   d i s c o n n e c t e d   f rom  t h e   a i r   h o s e   a n d  



s h o w i n g   t he   p i s t o n   a g a i n s t   t h e   i m p a c t   h e a d ;   a n d  

F i g .   3  is   a  h o r i z o n t a l   a x i a l   s e c t i o n   of  t h e   t o o l  

b u t   s h o w i n g   the   p i s t o n   a t   t h e   o p p o s i t e   end  of  i t s   s t r o k e ,  

t h e   t o o l - c a r r y i n g   end  of  t h e   i m p a c t   h e a d   b e i n g   shown  i n  

e l e v a t i o n .  

In  an  i l l u s t r a t e d   e m b o d i m e n t   a  p n e u m a t i c   i m p a c t  

t o o l   has   a  t u b u l a r   h o u s i n g ,   n a m e l y   an  i n n e r   t u b u l a r   h o u s i n g  

10,  F i g s .   2  and  3,  s u r r o u n d e d   by  a  s n u g l y   f i t t i n g ,   o u t e r  

t u b u l a r   h o u s i n g   11.  An  i m p a c t   h e a d   12  is   s e c u r e d   in  o n e  
end  of  t h e   i n n e r   t u b u l a r   h o u s i n g   10  by  means   of  r o l l p i n s   1 3 .  

F i t t e d   s n u g l y   w i t h i n   t he   i n n e r   t u b u l a r   h o u s i n g  

10  and  s p a c e d   f rom  t h e   i m p a c t   h e a d   12  is  a  v a l v e   h o u s i n g  

15.  A  p i s t o n   c h a m b e r   16  i s   f o r m e d   w i t h i n   t u b u l a r   h o u s i n g  

10  b e t w e e n   i m p a c t   h e a d   12  and  v a l v e   h o u s i n g   15,  w i t h i n  

w h i c h   a  p i s t o n   17  i s   f r e e   to   s l i d e .   R e s p e c t i v e   s e t s   o f  

e x h a u s t   p o r t s   18  and  19,  as  i l l u s t r a t e d ,   e x t e n d   t h r o u g h  

h o u s i n g   10  to  g r o o v e s   or  f l a t t e n e d   a r e a s   20  on  t h e   o u t e r  

s u r f a c e   of  h o u s i n g   10.  Each  s e t   of  e x h a u s t   p o r t s  p r e f e r -  

a b l y   has   two  p o r t s   l o c a t e d   on  r e s p e c t i v e l y   o p p o s i t e   s i d e s  

of  t he   h o u s i n g ,   as  shown  in  F i g .   2.  The  r e s p e c t i v e   s e t s  

18  and  19  a re   d i s p l a c e d   f rom  e a c h   o t h e r   l o n g i t u d i n a l l y  

a l o n g   t h e   l e n g t h   of  t h e   h o u s i n g .  

The  g r o o v e s   or  f l a t t e n e d   a r e a s   20  e x t e n d   f r o m  

t h e   i n n e r m o s t   e x h a u s t   p o r t s   18  on  e a c h   s i d e   of  t h e   h o u s i n g  

to  t h e   f o r w a r d   end  of  t h e   h o u s i n g ,   w h e r e   t h e y   open   to   t h e  

a t m o s p h e r e   b e t w e e n   o u t e r   h o u s i n g   11  and  i m p a c t   h e a d   1 2 .  

O u t e r   h o u s i n g   11  i s   c h a m f e r e d   a t   i t s   f o r w a r d   end  a b o u t  

i t s   i n n e r   edge   21  to  f a c i l i t a t e   t h e   o p e n i n g   of  t h e   g r o o v e s  

or  f l a t t e n e d   a r e a s   20  to  t h e   a t m o s p h e r e .  

W h i l e   t he   a r r a n g e m e n t   i l l u s t r a t e d   is   p r e f e r r e d ,  

f l a t t e n e d   a r e a s   12a,   F i g .   1,  c o u l d   be  p r o v i d e d   on  t h e  

i m p a c t   h e a d   to  c o r r e s p o n d   w i t h   f l a t t e n e d   a r e a s   20  on  t h e  

i n n e r   h o u s i n g .   I t   i s   p r e f e r r e d   to  have   t he   e x h a u s t   f l u i d  

e x i t   a t   t he   f r o n t   of  t h e   t o o l   to   b low  away  any  d e b r i s   t h a t  

i s   f o r m e d   d u r i n g   the   use   of  t h e   t o o l   so  t h a t   t h e   w o r k i n g .  

a r e a   i s   k e p t   c l e a r .   I t   i s   a l s o   p r e f e r a b l e   to  r o u t e   t h e  

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



i n t o   t h e   a t m o s p h e r e   b e c a u s e  i t   makes   o p e r a t i o n   of  t h e  t o o l  

more   q u i e t .  

A  v a l v e  m e a n s   i s   f o r m e d   by  v a l v e   h o u s i n g   15  w i t h  

v a l v e   i n s e r t   22  w i t h i n   one  end  of  s u c h   h o u s i n g ,   so  t h a t   a  

v a l v e   c h a m b e r   23  i s   f o r m e d .   A  v a l v e   b a l l  2 4   i s  l o c a t e d  

w i t h i n   v a l v e   c h a m b e r   23.  An  o u t l e t   p o r t   25  o p e n s   f r o m  

t h e   c e n t e r   of  one  end  of  t h e   v a l v e   c h a m b e r   d i r e c t l y   i n t o  

p i s t o n   c h a m b e r   16,  and  a  p a s s a g e  2 6   e x t e n d s   f r o m   t h e   c e n t e r  

of  t h e   o p p o s i t e   end   o f  v a l v e   c h a m b e r   23  to   i n t e r s e c t   a  p o r t  
27  t h a t   e x t e n d s   r a d i a l l y   to   t h e   o u t s i d e  o f   t h e   v a l v e   b o d y  

15.  P o r t   27  in   v a l v e   body   15  m a t e s   w i t h  p o r t  2 8   t h r o u g h  

i n n e r   h o u s i n g   10  w h i c h  a s   i l l u s t r a t e d   c o n n e c t s   w i t h   a  

g r o o v e   or   f l a t t e n e d   a r e a  2 9   t h a t   e x t e n d s   f rom  p o r t   28  l o n g i -  

t u d i n a l l y   a l o n g   t h e   s u r f a c e  o f   i n n e r   h o u s i n g  1 0   to   a  p o r t  
30.  P o r t   30  e x t e n d s   f r o m   t h e   g r o o v e   or  f l a t t e n e d  a r e a   29 

t h r o u g h   i n n e r   h o u s i n g   1 0  t o  t h e   p i s t o n   c h a m b e r   16  i m m e d i -  

a t e l y   a d j a c e n t   to   i m p a c t   h e a d   12.  W i t h   o u t e r   h o u s i n g   1 1  

in   p l a c e ,   t h e   g r o o v e   o r  f l a t t e n e d   a r e a   29  f o r m s   a ' c l o s e d  

p a s s a g e w a y   b e t w e e n   p o r t s   28  a n d  3 0 .   S e a t s  f o r   b a l l   24  a r e  

p r o v i d e d   a t   b o t h   e n d s   of  t h e   v a l v e   c h a m b e r   2 3  a b o u t  p o r t   25  

and  p a s s a g e   26,  r e s p e c t i v e l y .  

V a l v e   i n l e t   p o r t s   31  and  32  ( F i g .   3)  as  i l l u s -  

t r a t e d   e x t e n d   f r o m  a   g r o o v e   or  f l a t t e n e d   a r e a   33  on  t h e  

o u t s i d e   of  v a l v e   h o u s i n g   15,  t h r o u g h   t h e  v a l v e   h o u s i n g   t o  

t h e   r e s p e c t i v e   e n d s   o f  v a l v e   c h a m b e r   23.  The  o t h e r   end  o f  

t h e   g r o o v e   or  f l a t t e n e d   a r e a   3 3  c o n n e c t s   w i t h   a  p a s s a g e   34 

w h i c h   i n t e r s e c t s   a  p a s s a g e   35.  P a s s a g e   35  o p e n s   i n t o  t h e  

end  of  i n n e r   h o u s i n g   10.  The  end  of  i n n e r  h o u s i n g  1 0   i s  

a d a p t e d   to   be  c o n n e c t e d   to  a  s o u r c e   of  p r e s s u r i z e d   f l u i d ,  

s u c h   as  to   t h e   u s u a l   c o m p r e s s e d  a i r   l i n e .   For   t h i s   p u r p o s e ,  

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

be  t h r e a d e d   as  a t   10a  so  t h a t   a  n o r m a l   s c r e w   f i t t i n g   3 6 ,  

F i g .   1,  of   an  a i r   h o s e   3 7 ,  m a y   be  e a s i l y   c o n n e c t e d .   As  

i l l u s c r a t e d ,   a  v a l v e   s t e m  3 8   e x t e n d s   t h r o u g h  t h e   h o u s i n g s  

and  t h e   i n t e r s e c t i o n   of  p a s s a g e s   34  and  35.  V a l v e   s t e m   38 

i s   s e c u r e d   in   p l a c e   by  an  E  c l i p   39  on  one  end   and  knob   40 

s e c u r e d   to   t h e   o t h e r   end   by  p i n   41.  A  s l o t   42  i s   l o c a t e d  



on  s t e m   38  a t   t he   i n t e r s e c t i o n   of  p a s s a g e s   34  and  35.  As 

s t e m   38  i s   r o t a t e d ,   t he   s l o t   moves   f rom  a  p o s i t i o n   w h e r e  

s t e m   38  c o m p l e t e l y   b l o c k s   t h e   i n t e r s e c t i o n   of  p a s s a g e s   34 

and  35,  to   a  p o s i t i o n   as  shown  in  F i g .   3,  w h e r e   t he   s l o t  

i n t e r c o n n e c t s   p a s s a g e s   34  and  35  f o r   f l o w   of  p r e s s u r i z e d  

f l u i d .   At  p o s i t i o n s   in  b e t w e e n ,   f l u i d   f l o w   i s   r e s t r i c t e d  

to  v a r i o u s   d e g r e e s .   With   v a l v e   body   15  s n u g l y   f i t t e d   i n t o  

t u b u l a r   i n n e r   h o u s i n g   10,  f l a t t e n e d   a r e a   33  f o r m s   a  c l o s e d  

p a s s a g e   f o r   t h e   f l ow  of  p r e s s u r i z e d   f l u i d   f rom  p a s s a g e   34 

to  v a l v e   i n l e t   p o r t s   31  and  3 2 .  

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

p r e f e r a b l y   c o m p r e s s e d   a i r ,   i s   f e d   to   v a l v e   c h a m b e r   23  v i a  

i n l e t   p o r t s   31  and  32.  P i s t o n   17  r e c i p r o c a t e s   w i t h i n  

p i s t o n   c h a m b e r   16  a l t e r n a t e l y   u n c o v e r i n g   e x h a u s t   p o r t s   18 

or   e x h a u s t   p o r t s   19  at  r e s p e c t i v e   e n d s   of  i t s   s t r o k e .   W i t h  

t h e   p i s t o n   as  shown  in  F i g .   2,  e x h a u s t   p o r t s   18  a r e   u n -  

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

p i s t o n   to   t h e   a t m o s p h e r e .   T h i s   c a u s e s   min imum  p r e s s u r e  

t h r o u g h   v a l v e   o u t l e t   p o r t   25.  Wi th   t h i s   min imum  p r e s s u r e ,  

t h e   p r e s s u r i z e d   f l u i d   t h r o u g h   i n l e t   p o r t   31  t e n d s   to  m o v e  

b a l l   24  away  f rom  o u t l e t   p a s s a g e   26  t o w a r d   o u t l e t   p o r t   2 5 .  

S i n c e   e x h a u s t   p o r t s   19  a re   b l o c k e d ,   p r e s s u r e   can  b u i l d   u p  
in  t h e   p i s t o n   c h a m b e r   a d j a c e n t   i m p a c t   h e a d   12.  T h i s  

p r e s s u r e   a l s o   b u i l d s   up  in  p o r t   30,  p a s s a g e   29,  p o r t s   28 

and  27  and  p a s s a g e   26  l e a d i n g   f rom  t h e   v a l v e   to   t h e  

p i s t o n   c h a m b e r .   T h i s   b u i l d   up  of  p r e s s u r e   c a u s e s   b a l l   24 

to   move  a g a i n s t   p o r t   25  t h e r e b y   b l o c k i n g   i t .   The  p i s t o n  

17  i s   b e v e l e d   a b o u t   i t s   edge   so  t h a t   t h e r e   i s   s p a c e   f o r  

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

w i t h   t h e   p i s t o n   a g a i n s t   t he   i m p a c t   h e a d .   Wi th   p o r t   25 

b l o c k e d   and  p a s s a g e   26  o p e n ,   p r e s s u r e   b u i l d s   up  in  t h e  

p i s t o n   c h a m b e r   and  c a u s e s   t he   p i s t o n   to  move  in  t he   p i s t o n  

c h a m b e r   t o w a r d   the   v a l v e .   As  t h e   p i s t o n   m o v e s ,   i t   u n -  

c o v e r s   e x h a u s t   p o r t s   19.  The  p r e s s u r e   in  t h e   p i s t o n  

c h a m b e r   is  r e l i e v e d   c a u s i n g   b a l l   24  in  t he   v a l v e   to  s h i f t  

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

t i o n   as  shown  in  F i g .   3,  so  t h a t   p a s s a g e   26  i s   b l o c k e d  



and  p o r t   25  i s   o p e n .   T h i s   c a u s e s  t h e   p r e s s u r e   to   b u i l d   u p  
b e t w e e n   t h e   v a l v e   and  p i s t o n   so  t h a t   t h e   p i s t o n   c h a n g e s  

i t s   d i r e c t i o n   of  t r a v e l   and  moves  t o w a r d   t h e   i m p a c t   h e a d .  

The  e x h a u s t   p o r t s   a r e   l o c a t e d   so  t h a t   t h e   p i s t o n  

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

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

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

i m p a c t i n g   a g a i n s t   t h e   v a l v e   or  any  o t h e r   p a r t   of  t h e   t o o l .  

Thus ,   i m p a c t   i s   g i v e n   to   t h e   t o o l   in  one  d i r e c t i o n   o n l y   a s  

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

The  i m p a c t   h e a d   i s   a d a p t e d   to   h a v e   a  b l a d e   o r  

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

43  f i t s   i n t o   a  s l o t   44  in   t h e   i m p a c t   h e a d   and  i s   s e c u r e d  

in  p l a c e   by  a  cap  b o l t   45.  The  b l a d e   shown  i s   s p e c i f i c a l l y  

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

to  w h i c h   t h e y   o f t e n   s t i c k ,   and  has   a  b l a d e   e d g e   46  d e f i n e d  

by  two  s u r f a c e s   47  and  48,  a t   l e a s t   one  of   w h i c h   i s   b e v e l e d  

f rom  t h e   r e s p e c t i v e   o p p o s i t e   b l a d e   f a c e   43a   or  43b.   As  

i l l u s t r a t e d ,   b o t h   s u r f a c e s   47  and  48  a r e   b e v e l e d   a t   a n g l e s  

of  a b o u t   30°  f r o m   s u r f a c e s   43a  and  43b  r e s p e c t i v e l y .  

The  t o o l   i s   p l a c e d   on  an  a r t i c l e   s u c h   as  e n g i n e  

b l o c k   49  ( F i g .   1 ) ,   f rom  w h i c h   a  s t u c k   g a s k e t  5 0  i s   to   b e  

r e m o v e d .   W i t h   t h e   t o o l   o p e r a t i n g ,   i t   i s   h e l d   a g a i n s t   t h e  

g a s k e t   to   be  r e m o v e d ,   and  moved  a g a i n s t   s u c h   g a s k e t .   T h e  

g a s k e t   p e e l s   away  f rom  t h e   e n g i n e   b l o c k   as  i l l u s t r a t e d .  

The  b e v e l e d   s u r f a c e   48  a l l o w s   t h e   t o o l   to   b e  h e l d   a t   a n  

a n g l e   to   t h e   b l o c k ,   a s  s h o w n ,   y e t  s t i l l   h a v e   a  f l a t   s u r -  

f a c e   in   c o n t a c t   w i t h   t h e   b l o c k .   In  t h i s   way,   t h e   b l a d e  

edge   46  and  i m p a c t   of  t h e   t o o l   i s   d i r e c t e d   to   t h e   e n g i n e  

b l o c k - g a s k e t   i n t e r f a c e   r a t h e r   t h a n   to   t h e   b l o c k   i t s e l f  

and  d o e s   n o t   c a u s e   damage   to   t h e   b l o c k .  

W i t h   t h e   i m p a c t   h e a d   s e c u r e d   to   t h e   t o o l   so  t h a t  

i t   c a n n o t   move  a p a r t   f rom  t h e   t o o l   i t s e l f ,   t h e   i m p a c t   i s  

i m p a r t e d   to   t h e   t o o l   as  a  w h o l e   r a t h e r   t h a n   to  t h e   b l a d e  

i n d i v i d u a l l y .   T h i s   l i m i t s   t h e   p o t e n t i a l   s t r o k e   of  t h e  

t o o l   and  makes   i t   v e r y   e a s y   t o  m a n i p u l a t e   and  c o n t r o l .  

The  i m p a c t   can   be  v e r y   c a r e f u l l y   d i r e c t e d ,   and  t h e   t o o l  



w i l l   n o t   jump  a r o u n d   on  t he   s u r f a c e   b e i n g   w o r k e d   o n .  

Wi th   t h e   t o o l   i l l u s t r a t e d ,   t h e   p i s t o n   s t r o k e   i s  

a b o u t   1 .25   i n c h e s   ( 0 .5   c m . ) .   The  p i s t o n   w e i g h s   a b o u t   o n e  

o u n c e   in  r e l a t i o n   to  t h e   t o o l ' s   t o t a l   w e i g h t   of  a b o u t   28 

o u n c e s   (0 .8   k g . ) .   The  t o o l   is   p r e f e r a b l y   o p e r a t e d   w i t h  

c o m p r e s s e d   a i r   of  90  p o u n d s   p e r   s q u a r e   i n c h   (6 .3   k g / s q . c m . )  

w h i c h   c a u s e s   t h e   p i s t o n   to  c o m p l e t e   a b o u t   4800  s t r o k e s  

p e r   m i n u t e .   The  t o t a l   i m p a c t   p r o d u c e d   by  t he   t o o l   i s  

p r e f e r a b l y   b e t w e e n   e i g h t   and  t w e n t y   p o u n d s   (3 .6   to  9  k g . )  

p r e f e r a b l y   a b o u t   s e v e n t e e n   p o u n d s   (7 .7   k g . ) .   Below  a b o u t  

e i g h t   p o u n d s   ( 6 . 3   k g . )   of  i m p a c t   f o r c e   t he   t o o l   has  n o  

e f f e c t i v e   a d v a n t a g e   o v e r   a  n o r m a l   hand   c h i s e l .   A b o v e  

a b o u t   t w e n t y   p o u n d s   (9  k g . )   of  i m p a c t   f o r c e   t he   t o o l  

b e c o m e s   d i f f i c u l t   to   c o n t r o l   and  may  c a u s e   damage   to   t h e  

a r t i c l e   b e i n g   w o r k e d   o n .  

The  a c t u a l   i m p a c t   and  f r e q u e n c y   of  t he   p i s t o n  

s t r o k e   may  be  v a r i e d   by  v a r y i n g   the   a m o u n t   and  p r e s s u r e   o f  

f l u i d   to  t he   t o o l .   T h i s   may  be  a d j u s t e d   by  t u r n i n g   k n o b  

40  w h i c h ,   as  d e s c r i b e d   a b o v e ,   c o n t r o l s   t h e   f l u i d   f l o w   t o  

the   v a l v e .   I t   w i l l   a l s o   v a r y   w i t h   t h e   p r e s s u r e   of  t h e  

s u p p l y .   T h u s ,   i f   t h e   p r e s s u r e   of  t he   s u p p l y   is   l e s s   t h a n  

t he   p r e f e r r e d   90  p o u n d s   pe r   s q u a r e   i n c h   (6 .3   k g . / s q . c m . ) ,  

t he   f r e q u e n c y   of  t h e   p i s t o n   s t r o k e   w i l l   be  l e s s   and  t h e  

i m p a c t   l e s s .   Wide  v a r i a t i o n s   in  s u p p l y   p r e s s u r e s   a r e  

u s a b l e ,   h o w e v e r .  

The  d i m e n s i o n s   of  t h e   t o o l   w i l l   a l s o   a f f e c t   i t s  

p e r f o r m a n c e .   I f   t h e   w e i g h t   of  t he   p i s t o n   is  c h a n g e d   o r  

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

i m p a c t   p r o d u c e d   and  f r e q u e n c y   of  p i s t o n   s t r o k e   at   a  g i v e n  

f l u i d   p r e s s u r e   w i l l   be  d i f f e r e n t .   T h u s ,   t he   t o o l   can  b e  

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

The  t o t a l   s i z e   and  w e i g h t   of  t he   t o o l ,   of  c o u r s e ,   a f f e c t s  

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

m a d e .  

The  e m b o d i m e n t   has   b e e n   d e s c r i b e d   as  h a v i n g   t w o  

s e t s   of  e x h a u s t   p o r t s .   T h i s   a l l o w s   a  t o o l   w i t h   t he   p r o p o r -  

t i o n s   i l l u s t r a t e d   to   o p e r a t e   as  d e s c r i b e d .   In  s o m e  



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

g r e a t e r   in   p r o p o r t i o n   to   t h e   l e n g t h   of   t h e   p i s t o n   t h a n  

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

s a r y .   F u r t h e r ,   w h i l e   a  s e t   of  e x h a u s t   p o r t s   has   b e e n  

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

s e t   has   b e e n   i n d i c a t e d   i s   s a t i s f a c t o r y .   The  t w o  p o r t s  

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

e x h a u s t   c a p a c i t y .  

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

r e f e r e n c e   to   an  e m b o d i m e n t   p a r t i c u l a r l y   a d a p t e d   f o r   use   i n  

r e m o v i n g   g a s k e t s .   I t   w i l l   be  u n d e r s t o o d ,   h o w e v e r ,   t h a t  

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

some  s i m i l a r   to   r e m o v i n g  g a s k e t s ,   s u c h   as  t h e   s e p a r a t i o n  

of   m a t e r i a l s   a l o n g   an  i n t e r f a c e ,   or  some  d i s s i m i l a r  u s e s ,  

s u c h   as  c a r v i n g   wood .   In  c e r t a i n   a p p l i c a t i o n s ,   t h e   i m p l e -  

m e n t   a t t a c h e d   to   t h e   t o o l   w i l l   be  d i f f e r e n t   t h a n   t h e   o n e  

s h o w n .   A  w i d e   v a r i e t y   of   i m p l e m e n t s   c a n  b e   u s e d   w i t h   t h e  

t o o l   d e p e n d i n g   upon   t h e   d e s i r e d   u s e .  



1.  A  m e t h o d   of  r e m o v i n g   a  s t u c k   g a s k e t   f r o m  

an  e n g i n e   b l o c k   or  t h e   l i k e ,   c h a r a c t e r i z e d   by  t he   s t e p s  

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

a b o u t   8  and  20  p o u n d s   of  i m p a c t   f o r c e   (3 .6   to  9  k g . )   a n d  

t h a t   has   a  b l a d e   (43)  a t t a c h e d   t h e r e t o   w h e r e i n   a t   l e a s t  

one  b l a d e - e d g e   (46)  d e f i n e s   a  s u r f a c e   (48)  w h i c h   i s  

b e v e l e d   and  r e s t s   f l a t   on  t h e   e n g i n e   b l o c k   s u r f a c e   ( 4 9 )  

and  w h i c h   b l a d e   (43)  i s   n o t   m o v a b l e   a p a r t   f rom  t h e   t o o l  

i t s e l f ,   so  t h a t   t h e   b l a d e   edge   (46)  i s   a g a i n s t   t h e   g a s k e t  

(50)  a t   i t s   i n t e r f a c e   w i t h   t he   e n g i n e   b l o c k   ( 4 9 ) ;   a n d  

i m p a c t i n g   the   t o o l   a g a i n s t   t he   g a s k e t   (50)  f o r   c o n t r o l l e d  

r e m o v a l   of  t he   g a s k e t   w i t h o u t   damage   to  t h e   a s s o c i a t e d  

s u r f a c e   ( 4 9 ) .  

2.  A  p n e u m a t i c   i m p a c t   t o o l   f o r   r e m o v i n g   a  

s t u c k   g a s k e t   f rom  an  e n g i n e   b l o c k   or  t h e   l i k e ,   c o m p r i s i n g  

a  h o u s i n g   ( 1 0 - 1 1 )   w h i c h   i s   a d a p t e d   to  h a v e   an  i m p l e m e n t   ( 4 3 )  

a t t a c h e d   to  i t s   o u t w a r d   e n d ,   c h a r a c t e r i z e d   by  an  i m p a c t  

h e a d   (12)  s e c u r e d   in  and  e x t e n d i n g   f rom  one  end  of  t h e  

h o u s i n g   ( 1 0 - 1 1 ) ;   v a l v e   means   (15)  s e c u r e d  w i t h i n   s a i d  

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

c h a m b e r   (16)  w i t h i n   s a i d   h o u s i n g ,   s a i d   v a l v e   means   h a v i n g  

an  i n l e t   p o r t   means   (33)  a d a p t e d   to  be  c o n n e c t e d   to   a  

s o u r c e   of  p r e s s u r i z e d   f l u i d   and  two  o u t l e t   p o r t s   ( 2 5 , 2 6 )  

f o r   t he   a l t e r n a t e   r e l e a s e ,   r e s p e c t i v e l y ,   of  p r e s s u r i z e d  

f l u i d ,   o n l y   one  of  s a i d   o u t l e t   p o r t s   ( 2 5 ) ,   o p e n i n g   d i r e c t l y  

i n t o   s a i d   p i s t o n   c h a m b e r ;   a  p i s t o n   (17)  f r e e l y   s l i d a b l y  

m o u n t e d   w i t h i n   s a i d   p i s t o n   c h a m b e r ;   p a s s a g e   means   ( 2 9 )  

c o n n e c t i n g   the   o t h e r   o u t l e t   p o r t   (26)  w i t h   t h e   p i s t o n  

c h a m b e r   (16)  i m m e d i a t e l y   a d j a c e n t   to  t h e   i m p a c t   h e a d   ( 1 2 ) ,  

a t   l e a s t   one  e x h a u s t   p o r t   ( 1 8 - 1 9 )   t h r o u g h   s a i d   h o u s i n g   ( 1 0 )  

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

when  t he   p i s t o n   r e a c h e s   t h e   end  of  i t s   t r a v e l   in  e a c h  

d i r e c t i o n   of  i t s   s t r o k e ;   and  means  (37)  f o r   c o n n e c t i n g   a  

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

p r e s s u r i z e d   f l u i d   to  t h e   v a l v e   i n l e t   p o r t   means   ( 3 3 ) .  

3.  The  t o o l   of  C l a i m   2,  c h a r a c t e r i z e d   in  t h a t  

t he   v a l v e   means   (15)  i n c l u d e s   a  v a l v e   c h a m b e r   w i t h   a n  



o u t l e t   p o r t   ( 2 5 , 2 6 )   e x t e n d i n g   f rom  e a c h   end   t h e r e o f ,   a  

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

one  or  t h e   o t h e r   of  t h e   o u t l e t   p o r t s ,   and  two  i n l e t   p o r t s  

( 3 1 , 3 2 ) ,   e a c h   one  e n t e r i n g   t h e   v a l v e   c h a m b e r   r a d i a l l y ,  

b u t   a d j a c e n t   to   o p p o s i t e   ends   of   t h e   v a l v e   c h a m b e r   so  t h a t  

when  t h e   v a l v e   b a l l   i s   s e a t e d   a g a i n s t   one   end  of  t h e   c h a m b e r  

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

o p p o s i t e   end  of  t h e   c h a m b e r   and  t h r o u g h   t h e   o u t l e t   p o r t   a t  

t h a t   e n d .  

4.  The  t o o l   of  C l a i m   2,  c h a r a c t e r i z e d   in  t h a t  

two  l o n g i t u d i n a l l y   s p a c e d   e x h a u s t  p o r t s   ( 1 8 , 1 9 )   a re   p r o -  

v i d e d   in   s a i d   h o u s i n g  ( 1 0 )   so  t h a t  o n e   e x h a u s t   p o r t   o p e n s  
i n t o   t h e   p o r t i o n   of  t h e   p i s t o n   c h a m b e r   (16)  n o t   o c c u p i e d  

by  t h e   p i s t o n   (17)  when  t h e   p i s t o n   i s   a t   one  end  of  i t s  

s t r o k e   and  so  t h a t  t h e   o t h e r   e x h a u s t   p o r t   o p e n s   i n t o  t h e  

p o r t i o n   of  t h e   p i s t o n   c h a m b e r  n o t   o c c u p i e d   by  t h e   p i s t o n  

when  t h e   p i s t o n   is   a t   t h e   o p p o s i t e   end   of  i t s   s t r o k e .  

5.  The  t o o l   o f  C l a i m   4,  c h a r a c t e r i z e d   in  t h a t  

t h e   p a s s a g e   means   ( 2 9 )  i s   a  l o n g i t u d i n a l   p a s s a g e   in   a n  

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

(26)  and  a  s e c o n d   p o r t   to   s a i d   c h a m b e r   ( 1 6 ) .  

6.  The  t o o l   of  C l a i m   4,  c h a r a c t e r i z e d   in   t h a t  

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

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

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

( 1 0 ) ,   t h e   p a s s a g e   means   (29)  c o n n e c t i n g   s a i d   a t   l e a s t   o n e  

e x h a u s t   p o r t   to   t h e   a t m o s p h e r e   b e i n g   a  g r o o v e   or  f l a t t e n e d  

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

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

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

and  t h e   edge   of  t h e   i n n e r   t u b u l a r   h o u s i n g ,   so  t h a t   a  p a s -  

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

frcT:1  t h e   e x h a u s t   p o r t s   t o  t h e   a t m o s p h e r e .  

7.  The  t o o l   of  C l a i m   2,  c h a r a c t e r i z e d   in   t h a t  

t h e   v a l v e   means   (15)  i n c l u d e s   means   (40)  f o r   r e g u l a t i n g  

t h e   f l o w   of  p r e s s u r i z e d  f l u i d .  
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