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Pneumatically  driven  apparatus. 

@  A  pneumatically  driven  tool  includes  a  hollow  housing  (18) 
in  which  is  located  an  air  motor  including  a  rotatable  motor 
shaft  (20)  arranged  to  drive  a  tool  such  as  a  screwdriver,  sock- 
et  wrench  via  a  tool  drive  shaft  (22).  A  torque-sensitive  clutch 
(24)  is  located  between  the  tool  drive  shaft  (22)  and  the  motor 
shaft  (20)  permitting  the  motor  shaft  (20)  to  move  relative  to 
the  tool  drive  shaft  (22)  when  a  predetermined  torque  is  en- 
countered.  A  valve  (14)  located  in  the  housing  (18)  between 
the  motor  and  the  air  supply  source  controls  the  flow  of  pres- 
surised  air  to  the  motor.  The  valve  (14)  is  controlled  by  an  elon- 
gated  valve  operating  member  (54)  having  a  first  end  (56)  en- 

gaging  the  valve  and  having  a  second  end  (58).  A  latch  mem- 
ber  (62)  is  pivotally  mounted  on  the  tool  drive  shaft  (22)  and 
has  a  surface  (60)  thereon  that  engages  the  second  end  (58)  of 
the  valve  operating  member  (54).  A  hole  (76)  formed  in  the  : 
latch  member  (62)  is  sized  to  receive  the  end  of  the  elongated 
valve  operating  member  (54).  Normally  the  hole  (76)  is  not  in 
alignment  with  the  valve  operating  member  (54)  and,  thus,  the 
valve  (14)  is  held  in  the  open  position.  Upon  relative  rotation  as 
previously  mentioned,  the  latch  member  (62)  is  cammed  to  a 
position  so  that  the  hole  (76)  aligns  with  the  valve  operating 
member  (54)  permitting  the  valve  (14)  to  close. 
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T h i s   i n v e n t i o n   r e l a t e s   t o   p n e u m a t i c a l l y   d r i v e n  

a p p a r a t u s ,   c o m p r i s i n g :   a  h o l l o w   h o u s i n g ;   an  a i r   m o t o r  

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

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

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

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

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

t h e   h o u s i n g ;   a  t o r q u e - s e n s i t i v e   c l u t c h   b e t w e e n   t h e   t o o l  

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

to   move  r e l a t i v e   to   t h e   t o o l   d r i v e   s h a f t   when  a  p r e -  
d e t e r m i n e d   t o r q u e   o c c u r s ;   and  a  v a l v e   in   t h e   h o u s i n g  

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

o p e n ,   p e r m i t s   a i r   to   r e a c h   t h e   m o t o r .  

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

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

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

c l o s i n g   of  s u c h   v a l v e s   has   b e e n   t h e   s u b j e c t   of  m u c h  

work  and  s e v e r a l   p a t e n t s   f o r   many  y e a r s .  
For   e x a m p l e ,   U .S .   p a t e n t   2 , 9 6 4 , 1 5 1   i l l u s t r a t e s  

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

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

d r a w b a c k s ,   s u c h   as  t h e   i m b a l a n c e   c a u s e d   by  t h e   v a l v e  

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

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

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



p n e u m a t i c   a p p a r a t u s .  

A n o t h e r   e x a m p l e   of  c o n t r o l   a p p a r a t u s   i s  

i l l u s t r a t e d   in   U .S .   p a t e n t   4 , 1 5 4 , 3 0 8 .   The  c o n t r o l  

a p p a r a t u s   i l l u s t r a t e d   t h e r e i n   u t i l i z e s   a  s l i d i n g   l a t c h  

member   t h a t   e n g a g e s   t h e   v a l v e   c o n t r o l   r o d   t o   c o n t r o l  

t h e   o p e n   and  c l o s e d   p o s i t i o n s   of  t h e   v a l v e .   The  s l i d i n g  

l a t c h   member   u t i l i z e s   some  of  t h e   i m b a l a n c e   by  a  p a r t -  

i c u l a r   a r r a n g e m e n t   of  a  c e n t r o i d   or  c e n t e r   of  mass   o f  

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

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

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

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

l i m i t a t i o n ' i m p o s e d   on  many  t o o l s .   D e s i r a b l y ,   t h e   t o o l s  

a r e   e x t r e m e l y   s m a l l   and  l i g h t   f o r   e a s e   of   h a n d l i n g .  

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

m e c h a n i s m   can   move,   and  m o v e m e n t   i s   r e q u i r e d   in   s o m e  

d i r e c t i o n   or  t h e   o t h e r   t o   c o n t r o l   t h e   v a l v e   r o d ,   i s  

e x t r e m e l y   l i m i t e d .   T h e r e f o r e ,   v e r y   l i t t l e   m o v e m e n t  

in  t h e   r a d i a l   d i r e c t i o n   i s   mos t   d e s i r a b l e .  

The  p r e s e n t   i n v e n t i o n   i s   c h a r a c t e r i s e d   in   t h a t  

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

v a l v e   open   and  f o r   r e l e a s i n g   t h e   v a l v e   to   p e r m i t   c l o s i n g  

s a i d   v a l v e   c o n t r o l l e r   i n c l u d i n g :   an  e l o n g a t e   v a l v e  

o p e r a t i n g   member   in   t h e   h o u s i n g   h a v i n g   a  f i r s t   e n d  

e n g a g i n g   s a i d   v a l v e   and  h a v i n g   a  s e c o n d   e n d ;   a  l a t c h  

member   in   t h e   h o u s i n g   p i v o t a l   on  t h e   t o o l   d r i v e   s h a f t ,  

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

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

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

s i z e d   t o   r e c e i v e   t h e   s e c o n d   end  of  s a i d   e l o n g a t e d   v a l v e  

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

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

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



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

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

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

b i a s i n g   s a i d   l a t c h   member   t o w a r d   s a i d   f i r s t   p o s i t i o n .  

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

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

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

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

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

a p p a r a t u s .   f  



The  i n v e n t i o n   w i l l   be  b e t t e r   u n d e r s t o o d   f r o m   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 ,  

g i v e n   by  way  of  e x a m p l e   o n l y ,   r e f e r e n c e   b e i n g   had  to   t h e  

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

F i g .   1  i s   a  c r o s s - s e c t i o n a l   v i e w   o f   a  p n e u m a t i c   t o o l  

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

a c c o r d a n c e   w i t h   t h e   i n v e n t i o n .  

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 i e w   t a k e n  

g e n e r a l l y   a l o n g   t h e   l i n e   2-2   o f   F i g .   1 .  

F i g .   3  i s  a n   e n l a r g e d   f r a g m e n t e d   v i e w   o f   a  p o r t i o n   o f  

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

t h e r e i n   in   more   d e t a i l .  

F i g s .   4A  and   4B  t a k e n   t o g e t h e r ,   p r o v i d e   an  e n l a r g e d  

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

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

w i t h   t h e   i n v e n t i o n .  

F i g .   5  i s   a  t r a n s v e r s e   c r o s s - s e c t i o n a l   v i e w   t a k e n  

g e n e r a l l y   a l o n g   t h e   l i n e   5 -5   o f   F i g .   4 B .  

F i g .   6  i s   a  v i e w   s i m i l a r   t o   F i g .   4B,  b u t   i l l u s t r a t i n g  

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

p o s i t i o n   o f   t h e   v a l v e .  

F i g .   7  i s   a  t r a n s v e r s e   c r o s s - s e c t i o n a l   v i e w   t a k e n  

g e n e r a l l y   a l o n g   t h e   l i n e   7 -7   o f   F i g .   6 .  

D e t a i l e d   D e s c r i p t i o n   o f   t h e   P r e f e r r e d   E m b o d i m e n t  

R e f e r r i n g   t o   t h e   d r a w i n g ,   and  t o   F i g .   1  i n   p a r t i c u l a r ,  

shown  t h e r e i n   and   g e n e r a l l y   d e s i g n a t e d   by  t h e   r e f e r e n c e  

c h a r a c t e r   10,  i s   a  p n e u m a t i c a l l y   d r i v e n   s c r e w d r i v e r .   T h e  

s c r e w d r i v e r   10  i n c l u d e s   a  f i t t i n g   12  f o r   c o n n e c t i o n   to   a  

s u p p l y   o f   a i r   u n d e r   p r e s s u r e   ( n o t   s h o w n ) .  

A i r   p a s s i n g   t h r o u g h   t h e   f i t t i n g   12  f l o w s   p a s t   a  f l o w  

v a l v e   14,  w h i c h   in   F i g .   1  i s   i l l u s t r a t e d   in   t h e   o p e n   p o -  

s i t i o n ,   and   t h e n   to   an  a i r   m o t o r   16.   From  t h e   a i r   m o t o r   1 6 ,  

t h e   a i r   i s   e x h a u s t e d   t o   t h e   a t m o s p h e r e .   The  s c r e w d r i v e r   10  

w i l l ,   o f   c o u r s e ,   be  p r o v i d e d   w i t h   t h e   n e c e s s a r y   f l o w  

p a s s a g e w a y s ,   p o r t s ,   e t c .   t o   c a u s e   t h e   m o t o r   16  t o   o p e r a t e  

when  d e s i r e d ,   and  to   r o t a t e   in  t h e   d i r e c t i o n   d e s i r e d .  



The  v a l v e   14  and   a i r   m o t o r   16,   as   w e l l   as  o t h e r   c o m -  

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

or   h o u s i n g   1 8 .  

The  a i r   m o t o r   16  i n c l u d e s   a  h o l l o w   m o t o r   o u t p u t   s h a f t  

20  t h a t   i s   o p e r a t i v e l y   c o n n e c t e d   t o   a  t o o l   d r i v e   s h a f t   22  b y  

means   o f   a  c l u t c h   a s s e m b l y   24.  The  s p e e d   o f   t h e   s h a f t   22  i s  

in   p r o p o r t i o n   t o   t h e   s p e e d   o f   t h e   s h a f t   20  due   t o   a  g e a r   r e -  

d u c t i o n   t r a i n   26  t h a t   i s   o p e r a t i v e l y   d i s p o s e d   t h e r e b e t w e e n .  

The  g e a r   r e d u c t i o n   t r a i n   26  i n c l u d e s   a  s l i d i n g   c o n n e c t i o n  

( n o t   shown)   t o   p e r m i t   t h e   t r a i n   t o   p a r t i a l l y   c o l l a p s e   o r  

t e l e s c o p e   d u r i n g   o p e r a t i o n   o f   t h e   t o o l   1 0 .  

The  t o o l   d r i v e   s h a f t   22  d r i v e s   a  s c r e w d r i v e r   b i t   2 8  

t h r o u g h   m a t i n g   h e x a g o n a l   s u r f a c e s   30  t h a t   a r e   on  t h e   e x t e r i -  

or   o f   s c r e w d r i v e r   28  and  in   a  b o r e   32  o f   t h e   s h a f t   22.   A 

b a l l   d e t e n t   34  r e t a i n s   t h e   s c r e w d r i v e r   a g a i n s t   l o n g i t u d i n a l  

m o v e m e n t   i n   t h e   s h a f t   22.   The  b l a d e   o f   t h e   s c r e w d r i v e r   2 8  

e x t e n d s   c l o s e   t o   t h e   end  o f   t h e   n o s e   36  o f   t h e   t o o l   b o d y   1 8 .  

The  n o s e   36  i s   s l i d e a b l e   w i t h i n   t h e   h o u s i n g   18  and  i s  

r e t a i n e d   in   t h e   p o s i t i o n   i l l u s t r a t e d   by  a  c o i l   s p r i n g   3 8 .  

The  n o s e   36  can   move  u p w a r d l y   i n t o   t h e   h o u s i n g   18  t o   e x p o s e  
t h e   end  o r   b l a d e   o f   t h e   s c r e w d r i v e r   2 8 .  

In  F i g s .   2  and  3  t h e   c l u t c h   a s s e m b l y   24  i s   shown  i n  

more   d e t a i l .   As  shown  t h e r e i n ,   t h e   m o t o r   o u t p u t   s h a f t   20  i s  

r o t a t a b l e   in   and  r e l a t i v e   t o   t h e   t o o l   d r i v e   s h a f t   22  t h r o u g h  

a  p l u r a l i t y   o f   b a l l   b e a r i n g s   40  t h a t   a r e   d i s p o s e d   t h e r e b e -  

t w e e n .   The  t o o l   d r i v e   s h a f t   22  i s   p r o v i d e d   w i t h   a  p l u r a l i t y  

of   r e c e s s e s   f o r m i n g   r a m p s   42  in   w h i c h   a  p l u r a l i t y   o f   c l u t c h  

b a l l s   44  a r e   l o c a t e d .   The  b a l l s   44  a r e   d i s p o s e d   w i t h i n  

o p e n i n g s   46  t h a t   a r e   l o c a t e d   in   a  f l a n g e   48  m o u n t e d   on  t h e  

end  o f   t h e   o u t p u t   s h a f t   20  and  a r e ,   t h u s ,   r o t a t a b l e   w i t h   t h e  

m o t o r   o u t p u t   s h a f t   2 0 .  

A  b a l l   h o u s i n g   50  e n c o m p a s s e s   t h e   b a l l s   44  and  p r e v e n t s  

t h e   b a l l s   f r o m   b e c o m i n g   d i s l o d g e d   f r o m   t h e   o p e n i n g s   46 .   An 

o u t p u t   s h a f t   20  c a r r i e s   a  s p r i n g   b i a s i n g   t h e   b a l l s   44  i n t o  

t h e   r e c e s s e s   a d j a c e n t   t o   t h e   r a m p s   42  f o r m e d   in   t h e   t o o l  

d r i v e   s h a f t   22.   T h u s ,   so  l o n g   as  t h e   b a l l s   44  do  n o t   r u n   u p  
and  o v e r   t h e   r a m p s   42,   t h e   t o o l   d r i v e   s h a f t   22  i s   o p e r a t i v e -  

ly  c o n n e c t e d   to   t h e   m o t o r   o u t p u t   s h a f t   20.   The  r a m p s   4 2 ,  



b a l l s   44 ,   f l a n g e   48  and   r e l a t e d   p a r t s   c o n s t i t u t e   t h e   c l u t c h  

a s s e m b l y   2 4 .  

The  t o o l   d r i v e   s h a f t   22  i s   d r i v e n   by  t h e   m o t o r   o u t p u t  

s h a f t   20  t h r o u g h   t h e   c l u t c h   a s s e m b l y   24.   In  t h e   e v e n t   t h a t  

t h e   t o o l   d r i v e   s h a f t   22  s t o p s   w h i l e   t h e   m o t o r   o u t p u t   s h a f t  

20  c o n t i n u e s   t o   r o t a t e ,   and  a s s u m i n g   t h a t   s u f f i c i e n t   t o r q u e  
i s   a v a i l a b l e ,   t h e   b a l l s   44  r i d e   up  t h e   r a m p s   42  and   o v e r  

i n t o   t h e   n e x t   ramp  42  t h u s   p e r m i t t i n g   r o t a t i o n   o f   t h e   m o t o r  

o u t p u t   s h a f t   20  r e l a t i v e   t o   t h e   t o o l   d r i v e   s h a f t   22.   A t  

t h i s   t i m e ,   t h e   a i r   s u p p l y   t o   t h e   m o t o r   16  i s   s h u t   o f f   b y  

c l o s i n g   t h e   v a l v e   14  as   w i l l   be   d e s c r i b e d .  

I t   can   be  s e e n   in   F i g .   4B  t h a t   t h e   v a l v e   14  i s   in   t h e  

o p e n   p o s i t i o n   and  a i r   c an   f l o w   t h e r e b y   t o   t h e   a i r   m o t o r   1 6 .  

The  v a l v e   14  i s   r e t a i n e d   in   t h e   o p e n   p o s i t i o n   by  a  v a l v e  

c o n t r o l   r o d   54 ,   w h i c h   h a s   one   end  56  in   e n g a g e m e n t   w i t h   t h e  

v a l v e   14 ,   and  t h e   o t h e r   end  58  in   e n g a g e m e n t   w i t h   a  s u r f a c e  

60  on  a  p i v o t a l   l a t c h   member   62 .   I t   s h o u l d   be  r e a l i z e d   t h a t  

i n   o r d e r   t o   h o l d   t h e   v a l v e   14  o p e n ,   i t   i s   n e c e s s a r y   t o  

r e t a i n   t h e   t o o l   d r i v e   s h a f t   22  d i s p l a c e d   t o   t h e   r i g h t   a s  

s e e n   i n   F i g s .   4A  and   B  by  e n g a g e m e n t   o f   t h e   s c r e w d r i v e r   b i t  

28  w i t h   t h e   t h r e a d e d   f a s t e n e r .  

The  l a t c h   member   62  i s   p i v o t a l l y   m o u n t e d   on  t h e   r i g h t  

end   ( a s   s e e n   i n   F i g .   4B)  o f   t h e   t o o l   d r i v e   s h a f t   22  by  p i v o t  

p i n   64 .   As  shown  i n   F i g .   5,  t h e   end  66  o f   t h e   m o t o r   o u t p u t  

s h a f t   20,   i s   t r i a n g u l a r   in   c o n f i g u r a t i o n   and  i s   d i s p o s e d   i n  

a  r e c e s s   68  w h i c h   f o r m s   t h e   s u r f a c e   60  in  t h e   l a t c h   m e m b e r  

62 .   The  r e c e s s   68  i s   c o n f i g u r e d   so  t h a t   t h e   end  66  c a n  

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

The  l a t c h   member   62  i n c l u d e s   a  p r o t u b e r a n c e   or   c a m  

s u r f a c e   70  t h a t   p r o j e c t s   o u t w a r d l y   t o w a r d   t h e   r e c e s s   68  s o  

t h a t   i t   i s   e n g a g e a b l e   w i t h   t h e   a p e x e s   or   l o b e s   72  f o r m e d   o n  

t h e   t r i a n g u l a r   end   66  o f   t h e   m o t o r   o u t p u t   s h a f t   20.   A 

c o m p r e s s i o n   s p r i n g   74  i s   l o c a t e d   so  t h a t   one   end  i s   i n  

e n g a g e m e n t   w i t h   t h e   t o o l   d r i v e   s h a f t   22  and  t h e   o p p o s i t e   e n d  

i s   i n   e n g a g e m e n t   w i t h   t h e   l a t c h   member   62  so  t h a t   t h e   s p r i n g  

74  b i a s e s   t h e   l a t c h   member   62  i n t o   a  p o s i t i o n   w h e r e   t h e   c a m  

s u r f a c e   70  c a n   e n g a g e   t h e   l o b e s   72  on  t h e   m o t o r   o u t p u t   s h a f t  

20  in   t h e   e v e n t   t h a t   r e l a t i v e   r o t a t i o n   b e t w e e n   t h e   m o t o r  

o u t p u t   s h a f t   20  and   t h e   t o o l   d r i v e   s h a f t   22  o c c u r s .  



I t   w i l l   a l s o   be  n o t e d   t h a t   a  h o l e   76  e x t e n d s   t h r o u g h  

t h e   l a t c h   member   62.   The  h o l e   76  i s   s i z e d   t o   r e c e i v e   t h e  

end  58  o f   t h e   v a l v e   c o n t r o l   rod   54  a n d ,   when  t h e   h o l e   76  a n d  

t h e   v a l v e   c o n t r o l   r o d   54  a r e   in   a l i g n m e n t ,   t h e   r o d   54  c a n  

move  t h e r e i n t o .  

As  p r e v i o u s l y   m e n t i o n e d   w i t h   r e l a t i o n   t o   F i g s .   4A,  4B 

and  5,  t h e   v a l v e   c o n t r o l   r o d   54  r e t a i n s   t h e   v a l v e   14  in   t h e  

o p e n   p o s i t i o n   s i n c e   t h e   end  58  o f   t h e   c o n t r o l   r o d   54  i s   i n  

e n g a g e m e n t   w i t h   t h e   s u r f a c e   60 .   The  f l o w   o f   f l u i d   p a s t   t h e  

v a l v e   14  t e n d s   t o   u r g e   t h e   v a l v e   14,  w h i c h   i s   n o r m a l l y  

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

i s   a i d e d   by  a  s p r i n g   77  t h a t   i s   d i s p o s e d   b e t w e e n   t h e   t o o l  

b o d y   18  and   t h e   v a l v e   14.   The  c l o s i n g   o f   t h e   v a l v e   14  i s  

p r e v e n t e d   by  t h e   e n g a g e m e n t   o f   t h e   end   58  w i t h   t h e   s u r f a c e  

6 0 .  

As  m e n t i o n e d ,   t h e   m o t o r   o u t p u t   s h a f t   20  i s   h o l l o w   a n d  

t h e   c o n t r o l   r o d   54  e x t e n d s   t h e r e t h r o u g h .   A  f l a n g e   80  i s  

a t t a c h e d   t o   t h e   v a l v e   c o n t r o l   r o d   54,   so  t h a t   a  c o i l   s p r i n g  

78  e n c i r c l i n g   t h e   r o d   54  a c t s   on  t h e   m o t o r   o u t p u t   s h a f t   2 0  

to   u r g e   t h e   c l u t c h   a s s e m b l y   24  and  t o o l   d r i v e   s h a f t   2 2  

r e l a t i v e l y   away  f r o m   t h e   v a l v e   14  so  t h a t   t h e   c o n t r o l   rod   5 4  

i s   d i s p o s e d   in   t h e   i n t e r i o r   o f   t h e   s h a f t   20.   When  t h i s  

o c c u r s ,   t h e   l a t c h   member   62  p i v o t s   i n t o   t h e   l a t c h e d  

p o s i t i o n   shown  in   F i g .   5 

O p e r a t i o n   of   t h e   P r e f e r r e d   E m b o d i m e n t  

As  p r e v i o u s l y   m e n t i o n e d ,   t h e   v a l v e   14  i s   n o r m a l l y  

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

m o t o r   16 .   When  t h e   s c r e w d r i v e r   b i t   28  i s   e n g a g e d   w i t h   t h e  

t h r e a d e d   f a s t e n e r   and  p r e s s u r e   p l a c e d   on  t h e   t o o l   10,  t h e  

b i t   28,   t o o l   d r i v e   s h a f t   22  and  m o t o r   o u t p u t   s h a f t   20  m o v e  

r e l a t i v e l y   i n t o   t h e   h o u s i n g   18  t e l e s c o p i n g   t h e   g e a r   t r a i n   2 6  

and   by  v i r t u e   o f   e n g a g e m e n t   o f   t h e   end  o f   t h e   c o n t r o l   rod   5 4  

w i t h   t h e   l a t c h   member   62,   by  f o r c i n g   t h e   v a l v e   14  o f f   i t s  

s e a t   and  p e r m i t t i n g   f l u i d   f l o w   t o   t h e   a i r   m o t o r   1 6 .  

When  t h i s   o c c u r s ,   t h e   m o t o r   16  s t a r t s   t o   r o t a t e   a n d  

s u c h   r o t a t i o n   i s   t r a n s m i t t e d   t o   t h e   s c r e w d r i v e r   b i t   28  v i a  

t h e   g e a r   t r a i n   26 ,   m o t o r   o u t p u t   s h a f t   20,  c l u t c h   a s s e m b l y   2 4  

and  t o o l   d r i v e   s h a f t   2 2 .  



Upon  r e a c h i n g   t h e   p r e s e t   t o r q u e ,   t h e   s c r e w d r i v e r   b i t   2 8  

and  t o o l   d r i v e   s h a f t   22  c e a s e   r o t a t i n g .   The  c l u t c h   b a l l s   4 4  

a r e   d r i v e n   up  t h e   r a m p s   42  by  t h e   c o n t i n u e d   r o t a t i o n   o f   t h e  

m o t o r   o u t p u t   s h a f t   20.   When  t h i s   o c c u r s ,   t h e   l o b e s   72  o n  

t h e   end  66  o f   t h e   m o t o r   o u t p u t   s h a f t   20  cam  t h e   l a t c h   m e m b e r  

62  i n t o   t h e   u n l a t c h e d   p o s i t i o n   w h e r e i n   t h e   c o n t r o l   r o d   54  i s  

i n   a l i g n m e n t   w i t h   t h e   h o l e   76  i n   t h e   l a t c h   member   62.   U p o n  

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

t h e   s p r i n g   77,   and   f l u i d   f l o w i n g   by  t h e   v a l v e   14  t o   c l o s e  

t h e   v a l v e   14  as  i l l u s t r a t e d   in   F i g .   6.  When  t h e   v a l v e   1 4  

c l o s e s ,   a i r   i s   s h u t   o f f   and   t h e   m o t o r   16  s t o p s   r o t a t i n g .   S o  

l o n g   as  t h e   t o o l   10  i s   h e l d   in   e n g a g e m e n t   w i t h   t h e   t h r e a d e d  

f a s t e n e r ,   t h e   v a l v e   14  c a n n o t   be  r e o p e n e d .  

To  r e o p e n   t h e   v a l v e   14,   t h a t   i s ,   t o   r e s e t   t h e   t o o l   1 0  

f o r   f u r t h e r   o p e r a t i o n ,   i t   i s   n e c e s s a r y   t o   r e m o v e   t h e   t o o l   1 0  

f r o m   t h e   t h r e a d e d   f a s t e n e r .   When  t h i s   o c c u r s ,   t h e   c o i l  

s p r i n g   78  w i t h i n   t h e   m o t o r   o u t p u t   s h a f t   20  d i s p l a c e s   t h e  

s c r e w d r i v e r   b i t   28 ,   t h e   t o o l   d r i v e   s h a f t   22  and   t h e   m o t o r  

o u t p u t   s h a f t   20  t o w a r d   t h e   n o s e   36.   Such  m o v e m e n t   c o n t i n u e s  

u n t i l   t h e   end   58  o f   t h e   c o n t r o l   r o d   54  i s   w i t h d r a w n   f rom  t h e  

h o l e   76  i n   t h e   l a t c h   member   62.   When  t h e   end  58  c l e a r s   t h e  

h o l e   76,   t h e   s p r i n g   74  p i v o t s   t h e   l a t c h   member   62  a b o u t   t h e  

p i v o t   p i n   64  i n t o   t h e   l a t c h e d   p o s i t i o n ,   t h a t   i s ,   to   t h e  

p o s i t i o n   w h e r e i n   t h e   h o l e   76  in   t h e   l a t c h   member   62  i s   n o  

l o n g e r   i n   a l i g n m e n t   w i t h   t h e   c o n t r o l   rod   54  ( S e e   F i g .   5 ) .  

The  v a l v e   14  r e m a i n s   c l o s e d ,   b u t   t h e   end  58  of   t h e   c o n t r o l  

r o d   54  i s   now  a g a i n   r e s t i n g   on  t h e   s u r f a c e   60  o f   t h e   l a t c h  

member   6 2 . T h u s ,   t h e   t o o l   10  i s   in   p o s i t i o n   t o   be  r e o p e n e d  

when   t h e   s c r e w d r i v e r   b i t   28  i s   e n g a g e d   w i t h   a  t h r e a d e d  

f a s t e n e r   and   f o r c e   e x e r t e d   on  t h e   t o o l   1 0 .  -  

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

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

f o r   c o n t r o l l i n g   t h e   p o s i t i o n   o f   t h e   v a l v e   14.   I t   s h o u l d  

be  a p p r e c i a t e d   by  v i e w i n g   F i g s .   5  and  7  t h a t   v e r y   l i t t l e  

m o v e m e n t   o f   t h e   l a t c h   member   o c c u r s   b e t w e e n   t h e   l a t c h e d   a n d  

u n l a t c h e d   p o s i t i o n s   o f   t h e   c o n t r o l   r o d   54 .   A c c o r d i n g l y ,  

s u c h   a p p a r a t u s   c an   be  m a n u f a c t u r e d   in   v e r y   s m a l l   s i z e s   t o  

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

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



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

w i l l   be  s u b s t a n t i a l l y   b a l a n c e d   r e l a t i v e   t o   r o t a t i o n a l  

f o r c e s ,   and  w i l l   t h e r e f o r e   c r e a t e   v e r y   l i t t l e   v i b r a t i o n   i n  

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

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

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

p r e s e n t e d   by  way  o f   e x a m p l e   o n l y   and  t h a t   many  c h a n g e s   a n d  

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

s p i r i t   or   t h e   s c o p e   o f   t h e   i n v e n t i o n .  



1.  P n e u m a t i c a l l y   d r i v e n   a p p a r a t u s ,   c o m p r i s i n g :  

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

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

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

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

a  s c r e w d r i v e r ,   s o c k e t   w r e n c h   or  t h e   l i k e   v i a   a  t o o l  

d r i v e   s h a f t   r o t a t a b l e   in   t h e   h o u s i n g ;   a  t o r q u e - s e n s i t i v e  

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

p e r m i t t i n g   t h e   m o t o r   s h a f t   t o   move  r e l a t i v e   t o   t h e   t o o l  

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

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

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

t h e   m o t o r ,   c h a r a c t e r i s e d   in   t h a t   t h e r e   i s   p r o v i d e d   a  

v a l v e   c o n t r o l l e r   f o r   h o l d i n g   t h e   v a l v e   (14 )   open   and  f o r  

r e l e a s i n g   t h e   v a l v e   (14)   t o   p e r m i t   c l o s i n g ,   s a i d   v a l v e  

c o n t r o l l e r   i n c l u d i n g :   an  e l o n g a t e   v a l v e   o p e r a t i n g  

member   (54)   in   t h e   h o u s i n g   (18)   h a v i n g   a  f i r s t   end  ( 5 6 )  

e n g a g i n g   s a i d   v a l v e   and  h a v i n g   a  s e c o n d   end  ( 5 8 ) ;  

a  l a t c h   member   (62)   in   t h e   h o u s i n g   (18)   p i v o t a l   on  t h e  

t o o l   d r i v e   s h a f t   ( 2 2 ) ,   s a i d   l a t c h   member   (62)   h a v i n g   a  

s u r f a c e   ( 6 0 ) t h e r e o n   f a c i n g   s a i d   v a l v e   f o r   e n g a g i n g   t h e  

s e c o n d   end   (58)   of   s a i d   v a l v e   o p e r a t i n g   member   ( 5 4 ) ,   s a i d  

s u r f a c e   h a v i n g   a  h o l e   (76)   t h e r e i n   s i z e d   t o   r e c e i v e   t h e  

s e c o n d   end   (58)   of  s a i d   e l o n g a t e d   v a l v e   o p e r a t i n g  

member   ( 5 4 ) ;   a  p o r t i o n   (70)   on  s a i d   l a t c h   member   ( 6 2 )  

e n g a g e a b l e   w i t h   t h e   m o t o r   s h a f t   ( 20 )   upon   r e l a t i v e   m o v e -  

ment   b e t w e e n   t h e   s h a f t s   (20  and  22)  to   p i v o t   s a i d   l a t c h  

member   (62)   f r o m   a  f i r s t   p o s i t i o n   ( F i g u r e   5)  in   w h i c h   s a i d  

h o l e   (76)   i s   ou t   of  a l i g n m e n t   w i t h   s a i d   o p e r a t i n g   m e m b e r  

(54)   i n t o   a  s e c o n d   p o s i t i o n   ( F i g u r e   7)  in   w h i c h   s a i d   h o l e  

(76)   i s   in   a l i g n m e n t   w i t h   s a i d   v a l v e   o p e r a t i n g   member  ( 5 4 )  



p e r m i t t i n g   s a i d   v a l v e   o p e r a t i n g   member   (54)   t o   m o v e  

t h e r e b y   c l o s i n g   s a i d   v a l v e   ( 1 4 ) ;   and ,   r e s i l i e n t   m e a n s  

(74)   b i a s i n g   s a i d   l a t c h   member   (62 )   t o w a r d   s a i d   f i r s t  

p o s i t i o n   ( F i g u r e   5 ) .  

2.  The  a p p a r a t u s   of  c l a i m   1  c h a r a c t e r i s e d   in   t h a t  

t h e   m o t o r   s h a f t   (20)   has   a  g e n e r a l l y   t r i a n g u l a r   c r o s s -  

s e c t i o n   p o r t i o n   (66)   p r o v i d i n g   t h r e e   l o b e s   (72 )   t h a t  

a r e   a r r a n g e d   to   e n g a g e   s a i d   l a t c h   member   ( 6 2 ) .  

3.  The  a p p a r a t u s   of  c l a i m   2,  c h a r a c t e r i s e d   in   t h a t  

s a i d   l a t c h   member   (62)   has   a  r e c e s s   (68 )   in   s a i d  

s u r f a c e   (60 )   s i z e d   to   r e c e i v e   t h e   t r i a n g u l a r   c r o s s -  

s e c t i o n a l   p o r t i o n   (66)   of  s a i d   m o t o r   s h a f t   ( 20 )   and  s a i d  

p o r t i o n   (70 )   e n g a g e a b l e   w i t h   t h e   m o t o r   s h a f t   (20)   i n c l u d e s  

a  cam  s u r f a c e   p r o j e c t i n g   i n t o   s a i d   r e c e s s   f o r   e n g a g i n g  

one  of  s a i d   l o b e s   ( 7 2 ) .  

4.  The  a p p a r a t u s   of  c l a i m   3,  c h a r a c t e r i s e d   in   t h a t  

s a i d   r e s i l i e n t   means   (74)   c o m p r i s e s   a  c o i l e d   c o m p r e s s i o n  

s p r i n g   h a v i n g   one  end  e n g a g i n g   s a i d   l a t c h   member   ( 6 2 )  

and  t h e   o t h e r   end  e n g a g i n g   s a i d   t o o l   d r i v e   s h a f t   ( 2 2 ) .  

5.  The  a p p a r a t u s   of  c l a i m   4,  c h a r a c t e r i s e d   in   t h a t  

s e c o n d   r e s i l i e n t   means   (78)   a r e   l o c a t e d   in   s a i d   m o t o r  

s h a f t   (20)   f o r   r e t u r n i n g   s a i d   v a l v e   o p e r a t i n g   member   ( 5 4 )  

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