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(§5>  Air  tool  with  double  acting  valve. 

@  An  air  tool  comprises  a  casing  (1  )  having  an  internal  bore 
(1a)  and  a  piston  (2)  slidably  mounted  for  reciprocal  movement 
therein.  The  piston  (2)  is  driven  in  the  bore  (  1  a)  by  a  fluid  supply 
(5)  controlled  by  valve  means  (3). 

The  valve  means  (3)  is  movable  between  a  first  position  in 
which  a  drive  portion  (2b)  of  the  piston  (2)  is  in  communication 
with  the  fluid  supply  (5)  and  is  closed  to  the  fluid  exhaust 
means  (14),  and  a  second  position,  in  which  the  drive  portion 
(2b)  of  the  piston  (2)  is  closed  to  the  fluid  supply  (5)  and  in 
communication  with  the  fluid  exhaust  means  (14). 
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Ai r   Tool   w i t h   D o u b l e   A c t i n g   V a l v e  

FIELD  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to  an  a i r   t o o l   h a v i n g   a  d o u b l e   a c t i n g  
5.  v a l v e .  

DESCRIPTION  OF  THE  PRIOR  ART 

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

10.  w i t h i n   i t .   The  p i s t o n   s t r i k e s   an  o p e r a t i n g   head   or  t o o l b i t  

on  e a c h   d o w n s t r o k e .   V a r i o u s   t y p e s   of  t o o l b i t s   can  be  u s e d  
so  t h a t   the   t o o l   can  be  u s e d ,   fo r   e x a m p l e ,   as  a  h a m m e r ,   a  
p i c k   or  a  s c a b b l i n g   t o o l .   As  the   p i s t o n   moves   up  and  d o w n  
in  the   b o r e   i t   c o v e r s   and  u n c o v e r s   v a r i o u s   p o r t s   in  t h e  

L5.  c y l i n d e r   b o r e   w h i c h   c o n n e c t   t he   b o r e   to  a  c o m p r e s s e d   a i r  
s o u r c e   and  to  the   a t m o s p h e r e   f o r   t he   e x h a u s t .  

The  p i s t o n   is  s h a p e d   and  the   p o r t s   a r e   a r r a n g e d   s u c h   t h a t  
when  the   p i s t o n   is   a t   t he   b o t t o m   of  i t s   s t r o k e   c o m p r e s s e d  

>0.  a i r   a c t s   to  f o r c e   i t   u p w a r d s   w i t h   t h e   s p a c e   a b o v e   t h e   p i s t o n  
b e i n g   open  to  a t m o s p h e r e .   When  t he   p i s t o n   r e a c h e s   t he   t o p  
of  i t s   s t r o k e   the   s i t u a t i o n   is  r e v e r s e d   and  the   c o m p r e s s e d  
a i r   a c t s   to  f o r c e   t h e   p i s t o n   down  to  s t r i k e   t h e   t o o l b i t   w i t h  
t he   s p a c e   b e l o w   the   p i s t o n   b e i n g   open  to  a t m o s p h e r e .  
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Such  t o o l s   s u f f e r   f rom  a  number   of  i n e f f i c i e n c i e s .   E a c h  

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

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

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

5.  a l s o   a  d e g r e e   of  l e a k a g e   of  c o m p r e s s e d   a i r   a r o u n d   the   p i s t o n  

w h i c h   i n c r e a s e s   in  t i m e   as  t h e   t o o l   w e a r s .   For   t h e s e  

r e a s o n s   t h e   t o o l s   t e n d   to   make  an  i n e f f i c i e n t   u s e   of   a  

c o m p r e s s e d   a i r   s u p p l y .  

LO.  I t   is   an  o b j e c t   of  the   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  

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

c o n s u m p t i o n   e f f i c i e n c y .  

SUMMARY  OF  THE  INVENTION 

L5.  A c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n   t h e r e   is  p r o v i d e d   an  a i r  

t o o l   c o m p r i s i n g   a  c a s i n g   h a v i n g   an  i n t e r n a l   b o r e   and  p i s t o n  

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

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

p i s t o n ,   the   v a l v e   means   b e i n g   m o v a b l e   b e t w e e n   a  f i r s t  

20.  p o s i t i o n   in   w h i c h   a  d r i v e   p o r t i o n   of   s a i d   p i s t o n   i s   i n  

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

e x h a u s t   m e a n s ,   and  a  s e c o n d   p o s i t i o n ,   in  w h i c h   s a i d   d r i v e  

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

c o m m u n i c a t i o n   w i t h   s a i d   f l u i d   e x h a u s t   m e a n s .  

25 .  

P r e f e r a b l y ,   s a i d   v a l v e   means   is  m o u n t e d   fo r   r e c i p r o c a l  

m o v e m e n t   in  s a i d   c a s i n g .  

P r e f e r a b l y   a l s o ,   s a i d   f l u i d   e x h a u s t   means   is  an  o p e n i n g   i n  

30.  t he   p i s t o n ,   t he   o p e n i n g   b e i n g   c l o s e d   by  v i r t u e   of  t h e  

o p e n i n g   in  the   p i s t o n   e n g a g i n g   the   v a l v e   means   d u r i n g   p a r t  

of  the   r a n g e   of  r e c i p r o c a l   m o v e m e n t   of  the   p i s t o n  

P r e f e r a b l y   a l s o ,   t he   v a l v e   means   has   a  f i r s t   v a l v e   m e m b e r  

35.  o p e r a b l e   in  t he   f i r s t   p o s i t i o n   and  a  s e c o n d   v a l v e   m e m b e r  
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o p e r a b l e   in  t he   s e c o n d   p o s i t i o n ,   t he   f i r s t   and  s e c o n d   v a l v e  
m e m b e r s   b e i n g   s p a c e d   a p a r t   on  a  v a l v e   s t e m .  

P r e f e r a b l y   a l s o ,   t he   f i r s t   and  s e c o n d   v a l v e   m e m b e r s   on  t h e  
5.  v a l v e   s t e m   a r e   a d j u s t a b l e   so  t h a t   t he   r a n g e   of  r e c i p r o c a l  

m o v e m e n t   of  t he   p i s t o n   may  be  v a r i e d .  

P r e f e r a b l y   a l s o ,   s e c o n d   f l u i d   s u p p l y   means   a r e   p r o v i d e d   o r  
s a i d   t o o l   f o r   s u p p l y i n g   f l u i d   fo r   d r i v i n g   s a i d   p i s t o n   in  a  

10.  r e v e r s e   d i r e c t i o n .  

Mos t   p r e f e r a b l y ,   s a i d   s e c o n d   f l u i d   s u p p l y   means   c o m p r i s e s   a n  
i n l e t   in  t h e   c a s i n g   of   s a i d   t o o l   w h i c h   s u p p l i e s   f l u i d   to   t h e  
b o r e   of  s a i d   t o o l   to  a c t   on  a  d r i v e   f l a n g e   of  s a i d   p i s t o n .  

15 .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
E m b o d i m e n t s   of  the   p r e s e n t   i n v e n t i o n   w i l l   now  be  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 he   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   : -  

20. 

F i g .   1  is  a  s e c t i o n a l   s i d e   v i ew  of  a n  
a i r   t o o l   in  a c c o r d a n c e   w i t h   t he   p r e s e n t  
i n v e n t i o n ,   w i t h   the   p i s t o n   n e a r   t h e  

top   of  i t s   s t r o k e ;  
•5«  F i g .   2  is  a  s e c t i o n a l   s i d e   v iew  of  t h e  

a i r   t o o l   of  F i g .   1  w i t h   the   p i s t o n   a t  
a  m i d - p o i n t   of  i t s   s t r o k e ;   a n d  

F i g .   3  is  a  s e c t i o n a l   s i d e   v iew  of  t h e  
a i r   t o o l   of  F i g .   1,  w i t h   the   p i s t o n   n e a r   . 

10*  the   b o t t o m   of  i t s   s t r o k e .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 
R e f e r r i n g   to  the   d r a w i n g s ,   an  a i r   t o o l   c o m p r i s e s   a  c y l i n d e r  
l i n e r   in  t h e   f o r m   of   a  c a s i n g   1  h a v i n g   an  i n t e r n a l   b o r e   l a  

5.  in   w h i c h   a  p i s t o n   2  i s   f i t t e d   f o r   r e c i p r o c a l   m o v e m e n t .   A 
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v a l v e   a s s e m b l y   3  i s   m o u n t e d   on  t h e   u p p e r   end   of  t h e   c a s i n g   1 
and  a  top  p l a t e   4  h a v i n g   a  h i g h   p r e s s u r e   f l u i d   s u p p l y   i n l e t  
5  is  m o u n t e d   on  the   u p p e r   end  of  t he   v a l v e   a s s e m b l y   3.  T h e  
v a l v e   a s s e m b l y   3  c o m p r i s e s   an  o u t e r   body  6  h a v i n g   a n  

5.  i n t e r n a l   b o r e   7  w h i c h   c o m m u n i c a t e s   w i t h   the   i n t e r n a l   b o r e   l a  
of  the  c a s i n g   1  v i a   an  i n l e t   p o r t   8  and  is  s e a l a b l y  
c o n n e c t e d   to  t he   s u p p l y   i n l e t   5  by  a  n y l o n   w a s h e r   9.  A 
c o n t r o l   v a l v e   10  i s   m o u n t e d   in  t h e   v a l v e   a s s e m b l y   3  a n d  

c o m p r i s e s   a  v a l v e   s t em   11  w h i c h   e x t e n d s   t h r o u g h   t he   i n l e t  
10.  p o r t   8,  h a v i n g   an  u p p e r   n y l o n   v a l v e   m e m b e r   12  and  and  a  

l o w e r   n y l o n   v a l v e   member   1 3 .  

The  p i s t o n   2  h a s   a  f l a n g e   2a  a t   i t s   u p p e r   end  w h i c h   f o r m s   a n  

u p p e r   d r i v e   f a c e   2b_  and  a  l o w e r   a n n u l a r   d r i v e   f a c e   2c.  A 
15.  f l u i d   e x h a u s t   p a s s a g e   14  e x t e n d s   t h r o u g h   the   p i s t o n   2 .  

A  s u b s i d i a r y   h i g h   p r e s s u r e   f l u i d   i n l e t   15  is  p r o v i d e d   in  t h e  

c a s i n g   1  to  a l l o w   h i g h   p r e s s u r e   f l u i d   to  c o m m u n i c a t e   w i t h  
the   bo re   la_  and  d r i v e   f a c e   2 c .  

20 .  

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

t h e   s u p p l y   i n l e t   5  and  the   s u b s i d i a r y   i n l e t   1 5 .  

R e f e r r i n g   to  P i g .   1,  the   p i s t o n   2  is  shown  n e a r   to  t he   t o p  
25.  of  i t s   s t r o k e .   In  t h i s   p o s i t i o n ,   c o m p r e s s e d   a i r   e n t e r s   t h e  

b o r e   la   t h r o u g h   t h e   i n l e t   15  to  p r o d u c e   an  u p w a r d   f o r c e   o n  
the   d r i v e   f a c e   2c.  At  the   same  t i m e   the   p i s t o n   2  is   e n g a g e d  
w i t h   the   c o n t r o l   v a l v e   10  such   t h a t   the   l o w e r   v a l v e   m e m b e r  
13  c l o s e s   t he   e x h a u s t   p a s s a g e   14  and  the   u p p e r   v a l v e   m e m b e r  

30.  12  o p e n s   t h e   i n l e t   p o r t   8  so  t h a t   c o m p r e s s e d   a i r   f r o m   t h e  
i n l e t   5  e n t e r s   t he   bo re   l a .   T h i s   c o m p r e s s e d   a i r   p r o d u c e s   a  
f o r c e   on  the   d r i v e   f a c e   2b  of  t he   p i s t o n   2  g r e a t e r   t h a n   t h a t  

on  the   d r i v e   f a c e   2c  by  v i r t u e   of  the   l a r g e r   a r e a   of  t h e  

f a c e   2b.  T h e r e   is  t h u s   a  n e t   d o w n w a r d   f o r c e   a c t i n g   on  t h e  
35.  p i s t o n   2  so  t h a t   i t   m o v e s   d o w n w a r d l y   in  t h e   b o r e   la_.  
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R e f e r r i n g   to  F ig .   2,  t he   p i s t o n   2  is  shown  a t   a  m i d - p o i n t   o f  

i t s   s t r o k e .   As  the   p i s t o n   2  moves   d o w n w a r d l y   i t   a l l o w s   t h e  

u p p e r   v a l v e   m e m b e r   12  of  t h e   c o n t r o l   v a l v e   10  to   c l o s e   t h e  

i n l e t   p o r t   8  u n d e r   t he   i n f l u e n c e   of  t he   c o m p r e s s e d   a i r  

s u p p l y .  

5 .  

The  momen tum  of  t he   p i s t o n   i s   s u c h   t h a t   i t   c o n t i n u e s  

d o w n w a r d l y   to  d i s e n g a g e   f r o m   the   l o w e r   v a l v e   member   13  a n d  

open   the   e x h a u s t   p a s s a g e   14,  as  shown  in  F i g .   3.  T h i s  

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

10.  p i s t o n   2  to  d i s s i p a t e .  

The  c o m p r e s s e d   a i r   f r o m   i n l e t   15  a c t i n g   on  d r i v e   f a c e   2 £  
t h u s   p r o d u c e s   a  n e t   u p w a r d   f o r c e   on  t h e   p i s t o n   2  c a u s i n g   i t  

to   move  u p w a r d l y   in  t h e   b o r e   l a .   As  t h e   p i s t o n   2  m o v e s  

15.  u p w a r d l y   i t   e n g a g e s   t he   l o w e r   v a l v e   member   13  to  c l o s e   t h e  

e x h a u s t   p a s s a g e   14  and  to  c a u s e   t h e   u p p e r   v a l v e   m e m b e r   12  t o  

open   the   i n l e t   p o r t   8.  The  c o m p r e s s e d   a i r   s u p p l y   can  t h u s  

e n t e r   t he   b o r e   la   to  a c t   on  the   d r i v e   f o r c e   2b  of  t he   p i s t o n  

once   a g a i n .   T h i s   f o r c e   c a u s e s   t he   p i s t o n   to  s l o w   down  as  i t  

20.  r e a c h e s   the   top  of  i t s   s t r o k e   and  t h e n   c a u s e s   i t   to  b e g i n  

i t s   d o w n w a r d   s t r o k e   a g a i n   so  t h a t   the   c y c l e   is   r e p e a t e d .  

The  o p e r a t i o n   of  t he   c o n t r o l   v a l v e   10  e n s u r e s   t h a t   o n l y   t h e  

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

25.  c y c l e   t h u s   e n s u r i n g   an  e c o n o m i c a l   l e v e l   of  a i r   c o n s u m p t i o n .  

The  r e c i p r o c a l   m o v e m e n t   of   t h e   p i s t o n   2  may  be  u s e d   to  d r i v e  

any  t y p e   of  c o n v e n t i o n a l   t o o l b i t   a p p a r a t u s   as  r e q u i r e d .  

30.  The  d i s t a n c e   b e t w e e n   t he   u p p e r   v a l v e   member   12  and  l o w e r  

v a l v e   m e m b e r   13  on  t h e   c o n t r o l   v a l v e   10  may  be  a d j u s t e d   t h u s  

a l t e r i n g   the   e f f e c t i v e   s t r o k e ,   and  h e n c e   the   p o w e r ,   of  t h e  

t o o l   . 



[ o d i f   i c a t i o n s   and  i m p r o v e m e n t s   may  De  i n c o r p o r a t e d   w i t n u u t  

l e p a r t i n g   f rom  the   s c o p e   of  the   i n v e n t i o n  
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1 

CLAIMS 

1.  A i r   t o o l   c o m p r i s i n g   a  c a s i n g   (1) ,   a  b o r e   ( l a )   ,  f o r m e d   i n  

t h e   c a s i n g   (1),   p i s t o n   means   s i   i d a b l y   m o u n t e d   in  t he   b o r e  

( la)   fo r   r e c i p r o c a l   m o v e m e n t   t h e r e i n ,   a  d r i v e   p o r t i o n   ( 2 b )  

f o r m e d   on  the   p i s t o n   ( 2 ) ,   a  f l u i d   s u p p l y   (5)  fo r   d r i v i n g   t h e  

p i s t o n   (2)  in  t he   c a s i n g   ( 1 ) ,   means   (14)  fo r   t he   e x h a u s t   o f  

f l u i d   f rom  the   c a s i n g   (1),   and  v a l v e   means   (3)  f o r   c o n t r o l l i n g  

the   f l u i d   s u p p l y   (5),   c h a r a c t e r i s e d   in  t h a t   t he   v a l v e   m e a n s  

(3)  is   m o v a b l e   b e t w e e n   a  f i r s t   p o s i t i o n   in  w h i c h   the   d r i v e  

p o r t i o n   (2b)  of  t he   p i s t o n   (2)  is   in  c o m m u n i c a t i o n   w i t h   t h e  

f l u i d   s u p p l y   (5)  and  c l o s e d   to  t he   f l u i d   e x h a u s t   means   ( 1 4 ) ,  

and  a  s e c o n d   p o s i t i o n   in  w h i c h   t he   d r i v e   p o r t i o n   (2b)  of  t h e  

p i s t o n   (2)  is   c l o s e d   to  t he   f l u i d   s u p p l y   (5)  and  i n  

c o m m u n i c a t i o n   w i t h   t he   f l u i d   e x h a u s t   means   ( 1 4 ) .  

2.  An  a i r   t o o l   a c c o r d i n g   to  C l a i m   1,  w h e r e i n   t he   v a l v e  

means   (3)  is  m o u n t e d   fo r   r e c i p r o c a l   m o v e m e n t   in  t he   c a s i n g  

(I)  . 

3.  An  a i r   t o o l   a c c o r d i n g   to  C l a i m s   1  or  2  w h e r e i n   t he   f l u i d  

e x h a u s t   means   is   in  t he   fo rm  of  an  o p e n i n g   (14)  in  t h e  

p i s t o n   (2)  . 

4.  An  a i r   t o o l   a c c o r d i n g   to  C l a i m   3,  w h e r e i n   t he   o p e n i n g  

(14)  in  t he   p i s t o n   (2)  i s   c l o s e d   by  v i r t u e   of  t he   v a l v e   m e a n s  

(3)  e n g a g i n g   t he   o p e n i n g   (14)  d u r i n g   p a r t   of  t he   r a n g e   o f  

r e c i p r o c a l   m o v e m e n t   of  the   p i s t o n   ( 2 ) .  

5.  An  a i r   t o o l   a c c o r d i n g   to  any  one  of  t he   p r e c e d i n g   C l a i m s  

w h e r e i n   the   v a l v e   means   (3)  has   a  f i r s t   v a l v e   member   ( 12 )  

o p e r a b l e   in  t he   f i r s t   p o s i t i o n ,   and  a  s e c o n d   v a l v e   m e m b e r  

(13)  o p e r a b l e   in  the   s e c o n d   p o s i t i o n ,   t h e   f i r s t   and  s e c o n d  

v a l v e   m e m b e r s   (12  and  13)  b e i n g   s p a c e d   a p a r t   on  a  v a l v e   s t e m  

( I I )   . 
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6.  An  a i r   t o o l   a c c o r d i n g   to  C l a i m   5,  w h e r e i n   t he   f i r s t   a n d  

s e c o n d   v a l v e   m e m b e r s ,   (12  and  13)  a r e   a d j u s t a b l e   on  t h e  

v a l v e   s t e m   (11)  such   t h a t   the   r a n g e   of  r e c i p r o c a l   m o v e m e n t  

of  t he   p i s t o n   (2)  may  be  v a r i e d .  

7.  An  a i r   t o o l   a c c o r d i n g   to  any  one  of  t he   p r e c e d i n g   C l a i m s  

w h e r e i n   s e c o n d   f l u i d   s u p p l y   means   (15)  a r e   p r o v i d e d   on  the   t o o l  

fo r   s u p p l y i n g   f l u i d   fo r   d r i v i n g   the   p i s t o n   (2)  in  an  o p p o s i t e  
d i r e c t i o n   to  t he   f l u i d   s u p p l y   ( 5 ) .  

8.  An  a i r   t o o l   a c c o r d i n g   to  C l a i m   7,  w h e r e i n   t he   s e c o n d  

f l u i d   s u p p l y   means   c o m p r i s e s   an  i n l e t   (15)  in  t h e  

c a s i n g   (1)  of  the   t o o l   w h i c h   s u p p l i e s   f l u i d   to  t he   b o r e   ( l a )  

of  the   t o o l   to  a c t   on  a  d r i v e   f l a n g e   (2c)  p r o v i d e d   on  t h e  

p i s t o n   ( 2 ) .  
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