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©  Ratchet  wrench. 
  A  powered  ratchet  wrench  (10)  is  constructed  of  several 
components.  A throttle  lever  (20)  controls  air flow to  a  rotary 
air  motor  (30).  The  rotary  output  of  the  motor  is  transmitted 
to  a  hammer  assembly  (40)  of  an  impact  clutch  mechanism. 
A  spring  (50)  biasses  an  anvil  shaft  (60)  into  association  with 
the  hammer  assembly  (40).  The  anvil  can  be  directly  driven 
by the  motor through the  hammer  assembly  or  can  be  driven 

intermittently  by  a  series  of  rotational  impacts  from  the 
hammer  assembly.  The  rotation  of  the  anvil  shaft  causes  the 
reversible  ratchet  mechanism  (70)  to  rotate  in  the  desired 
direction,  thus  tightening  or  removing  a  threaded  fastener. 
Only  a  small  reaction  force  is  transmitted  by  the  tool  to  t h e  
operator  once  the  fastener  is  tightened. 



T h i s   i n v e n t i o n   p e r t a i n s   to   a  p o w e r e d   r a t c h e t  

w r e n c h   f o r   t i g h t e n i n g   or   r e m o v i n g   t h r e a d e d   p a r t s .   A n  

' i m p a c t   c l u t c h   m e c h a n i s m   c o n n e c t s   t h e   r a t c h e t   m e c h a n i s m  

w i t h   a  r o t a r y   p o w e r   s o u r c e .  

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

t h a t   d i s c l o s e d   in   J a p a n e s e   U t i l i t y   M o d e l   G a z e t t e   N o .  

1 9 7 6 - 1 6 , 5 5 5 ,   h a v e   a  m o t o r   o p e r a t e d   by  c o m p r e s s e d   a i r  

in   t h e   b a s e   of   t h e   h o u s i n g .   When  a  t h r o t t l e   l e v e r   i s  

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

t h e o u t p u t   s h a f t   of  t h e   m o t o r   t u r n s   a  t r a n s m i s s i o n  

s h a f t   by  way  of   s p e e d   r e d u c i n g   g e a r s .   S low   s p e e d   a n d  

h i g h   t o r q u e   a r e   t r a n s m i t t e d   to   t h e   t r a n s m i s s i o n  

s h a f t .   The  e c c e n t r i c   r o t a t i o n   of  a  c r a n k s h a f t   a t   t h e  

f r o n t   end  of   t h e   t r a n s m i s s i o n   s h a f t   o s c i l l a t e s   a  

r a t c h e t   y o k e .   The  m o v e m e n t   of  t h e   r a t c h e t   y o k e   c a u s e s  

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

m e c h a n i s m   t o   r o t a t e   so  t h a t   a  b o l t ,   n u t ,   o r   o t h e r  

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

T h u s ,   in  a  c o n v e n t i o n a l   r a t c h e t   w r e n c h ,   t h e   g e a r  
d r i v e   c o n t i n u e s   to   t r a n s m i t   m o t o r   t o r q u e   d i r e c t l y   t o  

t h e   o p e r a t o r   e v e n   a f t e r   t h e   f a s t e n e r   h a s   b e e n  

t i g h t e n e d   to   a  s p e c i f i e d   t i g h t e n i n g   t o r q u e .   T h a t   i s ,  

i f   t h e   t h r o t t l e   l e v e r   i s   h e l d   open   a f t e r   t h e   f a s t e n e r  

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



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

t r a n s m i s s i o n   s h a f t   and  r a t c h e t   m e c h a n i s m .   T h u s ,   a  
c o n s i d e r a b l e   r e a c t i o n   f o r c e   i s   t r a n s m i t t e d   to  t h e   o p e r a t o r  

as  t h e   t o o l   t r i e s   to   r o t a t e   a r o u n d   t h e   t i g h t e n e d ,  

s t a t i o n a r y   f a s t e n e r .   The  o p e r a t o r ' s   hand   can  be  j e r k e d  

f o r w a r d   by  t h e   w r e n c h ,   or  t h e   o p e r a t o r   may  l o s e   h i s   g r i p .  

Even   i f   t h e   o p e r a t o r   q u i c k l y   r e l e a s e s   t h e   l e v e r   as  soon   a s  

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

t r a n s m i t t e d   to   t h e   h a n d .   I t   i s   d i f f i c u l t   to  p r e v e n t   t h e  

hand   f rom  b e i n g   p u l l e d   a l o n g   or  f rom  l o s i n g   i t s   g r i p .  

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

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

m a n u a l l y   to  f i n i s h   t i g h t e n i n g .   The  t i g h t e n i n g   f o r c e  

a p p l i e d   by  t h e s e   p r i o r   a r t   t o o l s   can   t h e r e f o r e   b e  

i n c o n s i s t e n t .  

In  some  s i t u a t i o n s ,   c o n v e n t i o n a l   p o w e r e d   r a t c h e t   w r e n c h e s  

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

f o r   o n l y   one  h a n d .   B e c a u s e   t h e   r a t c h e t   w r e n c h   c a n n o t   b e  

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

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

r i g h t   t i m e ,   t h e   hand   i s   o f t e r   j e r k e d   or   l o s e s   i t s   g r i p .  

The  o p e r a t o r ' s   hand   can  be  f o r c e f u l l y   t h r o w n   a g a i n s t   a n  

o b s t r u c t i o n   and  i n j u r e d ,   or  t h e   r a t c h e t   w r e n c h   c a n  

f o r c e f u l l y   s t r i k e   a  p r o j e c t i n g   p a r t   and  be  d a m a g e d .  

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

w h i c h   m i n i m i z e s   t h e   m o t o r   t o r q u e   r e a c t i o n   f o r c e  

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

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

f o r c e   t r a n s m i t t e d   to  t he   o p e r a t o r ' s   hand   so  t h a t   t he   h a n d  

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

o p e r a t i n g   and  t o r q u e   is  s t i l l   a c t i n g   on  t h e   f a s t e n e r .  



T h i s   i n v e n t i o n   p r o v i d e s   a  p o w e r e d   r a t c h e t   w r e n c h   s u c h  

t h a t ,   when  u s e d   to  t i g h t e n   or  r e m o v e   a  p a r t   or  f a s t e n e r ,  

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

t h e   t o o l   m o t o r   and  t h e   r a t c h e t   m e c h a n i s m .   To  t i g h t e n   a  

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

d i r e c t   c o n n e c t i o n   b e t w e e n   t h e   m o t o r   and  t h e   r a t c h e t  

m e c h a n i s m   to  s e t   or  s n u g - u p   t h e   f a s t e n e r   d u r i n g   " r u n  

d o w n " .   The  r a t c h e t   m e c h a n i s m   is   t h e r e a f t e r   r o t a t e d   by  a  

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

c l u t c h .   To  r e m o v e   a  f a s t e n e r ,   t h e   i m p a c t s   b r e a k   t h e  

f a s t e n e r   l o o s e ,   w h i l e   t he   d i r e c t   d r i v e   " r u n s   up"  t h e  

f a s t e n e r .   I f   t h e   t h r o t t l e   l e v e r   is   no t   r e l e a s e d   w h e n  

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

r e a c t i o n   f o r c e   is  t r a n s m i t t e d   to  t h e   o p e r a t o r   due  to  t h e  

i m p a c t   c l u t c h .   T h u s ,   t he   t o o l   can  p e r f o r m   c o n s i s t e n t  

t i g h t e n i n g   q u i c k l y   and  r e l i a b l y ,   w i t h o u t   m a n u a l  

a s s i s t a n c e .  

More  p a r t i c u l a r l y ,   t he   r a t c h e t  w r e n c h   a c c o r d i n g   to  t h i s  

i n v e n t i o n   is  c o n s t r u c t e d   so  t h a t   t he   m o t o r   and  r a t c h e t  

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

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

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

r o t a t e   e i t h e r   u n d e r   d i r e c t   m o t o r   power   or  by  r o t a t i o n a l  

i m p a c t s .   An  i m p a c t   can  be  p r o d u c e d   r a p i d l y   and  e x t r e m e l y  

s m o o t h l y   d u r i n g   each   m o t o r   r o t a t i o n ,   so  t h a t   t h e   t h r e a d e d  

p a r t   can  be  f i r m l y   t i g h t e n e d   by  t h e   r a t c h e t .   T h u s ,   w h i l e  

t h e   r a t c h e t   is  t i g h t e n i n g   t h e   p a r t ,   and  a f t e r   t h e   p a r t   i s  

f u l l y   t i g h t e n e d ,   the   c o n n e c t i o n   b e t w e e n   t he   m o t o r   and  t h e  

r a t c h e t   is  i n t e r m i t t e n t l y   b r o k e n ,   so  t h a t   t h e   r a t c h e t   i s  

r o t a t i n g   w i t h   minimum  r e a c t i o n   to  t he   o p e r a t o r .  



T h u s ,   i f   t he   t h r o t t l e   l e v e r   is  no t   r e l e a s e d   w h e n  

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

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

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

T h i s   w r e n c h   i s   a l s o   s u i t a b l e   f o r   use   in  t i g h t   p l a c e s   w i t h  

room  f o r   o n l y   one  hand   on  t h e   t o o l .   The  hand   w o n ' t   b e  

t h r o w n   a g a i n s t   t he   work   p i e c e   and  i n j u r e d ,   as  c o u l d   h a p p e n  

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

s t r i k i n g   an  o b s t r u c t i o n   and  b e i n g   damaged   is  a v o i d e d .  

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

show  how  the   same  may  be  c a r r i e d   i n t o   e f f e c t ,   r e f e r e n c e  

w i l l   now  be  made ,   by  way  of   e x a m p l e ,   to  t h e   a c c o m p a n y i n g  

d r a w i n g s ,   in  w h i c h : -  

F i g u r e   1  shows   a  l o n g i t u d i n a l   c r o s s   s e c t i o n   of  t h e   r a t c h e t  

w r e n c h ,  

F i g u r e   2  shown  a  p e r s p e c t i v e   v i ew  of  t he   b a s e   end  of  t h e  

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

a n d  

F i g u r e   3  shows  a  c r o s s   s e c t i o n   a l o n g   l i n e   I I I - I I I   o f  

F i g u r e   1,  s h o w i n g   t h e   hammer   c a g e   and  cam  b a l l   of  t h e  

i m p a c t   c l u t c h   m e c h a n i s m .  

F i g u r e   1  shows  a  l o n g i t u d i n a l   c r o s s   s e c t i o n   t h r o u g h   a  

p r e f e r r e d   e m b o d i m e n t   of  t h e   r a t c h e t   w r e n c h .   The  r a t c h e t  

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

f i r s t   be  d e s c r i b e d   g e n e r a l l y .   A 



t h r o t t l e   l e v e r   20  c o n t r o l s   t h e   a i r   f l o w   to   a  r o t a r y  

a i r   m o t o r   30.  The  r o t a r y   o u t p u t   of  t h e   m o t o r   i s  

t r a n s m i t t e d   to   t h e   hammer   a s s e m b l y   40  of  an  i m p a c t  

c l u t c h   m e c h a n i s m .   A  s p r i n g   50  b i a s e s   an  a n v i l   s h a f t  

60  i n t o   a s s o c i a t i o n   w i t h   t h e   hammer  a s s e m b l y   40.  T h e  

a n v i l   s h a f t   can   be  d i r e c t l y   d r i v e n   by  t h e   m o t o r  

t h r o u g h   t h e   hammer   a s s e m b l y   or  can  be  d r i v e n  

i n t e r m i t t e n t l y   by  a  s e r i e s   of  r o t a t i o n a l   i m p a c t s   f r o m  

t h e   hammer   a s s e m b l y .   The  r o t a t i o n   of  a  c r a n k   on  t h e  

a n v i l   s h a f t   c a u s e s   t h e   r e v e r s i b l e   r a t c h e t   m e c h a n i s m   70  

to   r o t a t e   in   t h e   d e s i r e d   d i r e c t i o n ,   t h u s   t i g h t e n i n g   o r  

r e m o v i n g   a  t h r e a d e d   p a r t   o r   f a s t e n e r .   On ly   a  s m a l l  

r e a c t i o n   f o r c e   i s   t r a n s m i t t e d   by  t h e   t o o l   t o   t h e  

o p e r a t o r   o n c e   t h e   f a s t e n e r   i s   t i g h t .  

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

h o u s i n g   11  and  a  r a t c h e t   h o u s i n g   12,  s e c u r e d   t o g e t h e r  
in  f i x e d   r e l a t i o n   s u c h   as  by  a  t h r e a d e d   c o u p l i n g   r i n g  

13  and  c o u p l i n g   n u t s   1 4 .  

A  t h r o t t l e   l e v e r   20  o p e n s   and  c l o s e s   a  t h r o t t l e  

v a l v e   22.  When  t h r o t t l e   v a l v e   22  i s   in   t h e   o p e n  

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   t o o l   a t   a i r   i n l e t  

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

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

m o t o r   30  and  t r a n s f e r s   i t s   e n e r g y   to   t h e   r o t o r .   T h e  

s p e n t   a i r   i s   e x h a u s t e d   f rom  e x h a u s t   2 6 .  

The  r o t a r y   m o t o r   30  i s   l o c a t e d   in  t h e   m o t o r  

h o u s i n g   11.  In  t h e   p r e f e r r e d   e m b o d i m e n t ,   an  a i r   m o t o r  

i s   s hown ,   b u t   any  r o t a r y   p o w e r   s o u r c e   s u c h   as  a  

h y d r a u l i c   or  e l e c t r i c   m o t o r   c o u l d   a l s o   be  u s e d .  



A i r   m o t o r   30  h a s   a  r o t o r   34  and   an  e x t e n d i n g  

o u t p u t   s h a f t   31.   The   two  e n d s   of  r o t o r   34  a r e  

s u p p o r t e d   by  b e a r i n g s   33  w h i c h   in   t u r n   a r e   s u p p o r t e d  

by  end  p l a t e s   32 .   The   r o t o r   i s   m o u n t e d   f o r   r o t a t i o n  

in   t h e   c y l i n d e r   35 ,   t h e   o p e n   e n d s   of   w h i c h   a r e   c o v e r e d  

by  t h e   end   p l a t e s   32 .   The  c y l i n d e r   h a s   an  e c c e n t r i c  

b o r e ,   as   i s   t y p i c a l   o f   c o n v e n t i o n a l   a i r   m o t o r s .   A 

p l u r a l i t y   of   v a n e s   36  a r e   s l i d a b l y   m o u n t e d   in   r a d i a l  

s l o t s   i n   t h e   r o t o r .   The  v a n e s   s l i d e   r a d i a l l y   b a c k   a n d  

f o r t h   i n   t h e   s l o t s   as   t h e   r o t o r   t u r n s   due   t o  

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

c y l i n d e r   35.   As  t h e   i n l e t   a i r   p u s h e s   a g a i n s t   v a n e s  

36 ,   i t   c a u s e s   r o t o r   34  t o   r o t a t e ,   t h u s   c a u s i n g   o u t p u t  

s h a f t   31  t o   r o t a t e   t h e r e w i t h .  

N u m e r a l   41  d e s i g n a t e s   t h e   hammer   c a g e .   I t   i s   c u p  

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

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

d e s i g n a t e d   by  n u m e r a l   44.   W i t h i n   t h e   h a m m e r   c a g e   o n  

t h e   i n n e r   s u r f a c e   44  a r e   two  d i a m e t r i c a l l y   o p p o s e d  

a x i a l   g r o o v e s .   The  a x i a l   g r o o v e s   e x t e n d   o n l y   p a r t   w a y  
down  t h e   c y l i n d r i c a l   w a l l   p o r t i o n ,   f o r m i n g  

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

t h e   b a s e   p o r t i o n .   The   hammer   c a g e   41  in   t h i s  

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

s h a f t   31,   as   f o r   e x a m p l e   by  a  s p l i n e d   c o n n e c t i o n .  

A l t e r n a t i v e l y ,   h o w e v e r ,   t h e   hammer   c a g e   c o u l d   be  g e a r  
d r i v e n .  

F o r m e d   in   t h e   b a s e   p o r t i o n   of  t h e   h a m m e r   c a g e   i s   a  

c i r c u l a r   r a c e w a y   47,   w h i c h   i s   c o n c e n t r i c   a b o u t   t h e  

a x i s   of   r o t a t i o n .   C o i n c i d i n g   w i t h   t h e   r a c e w a y ,   b u t  

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



l a r g e r - d i m e n s i o n e d   cam  b a l l   p o c k e t   46.   The  cam  b a l l  

p o c k e t   t y p i c a l l y   d e s c r i b e s   an  a r c   in  t h e   r a n g e   of  45  t o  

180  d e g r e e s .   A  cam  b a l l   43  i s   h e l d   in  t he   p o c k e t   and  r o l l s  

f r e e l y   t h r o u g h   t h e   a r c .  

The  a n v i l   s h a f t   60  c a r r i e s   an  a x i a l l y   e x t e n d i n g   cam  6 2 .  

The  cam  62  i s   p r e f e r a b l y   a  o n e - s i d e d   cam  and  p r o j e c t s  

a x i a l l y   f r o m   t h e   end  of  t h e   a n v i l   s h a f t .   The  cam  f o r m s   a  

cam  p e a k   w i t h   p r e f e r a b l y   one  g r a d u a l l y   r i s i n g   i n c l i n e d  

s u r f a c e   a d j a c e n t   t he   cam  p e a k   and  one  s h a r p l y   f a l l i n g  

s u r f a c e   a d j a c e n t   t h e   o t h e r   s i d e   of   t h e   p e a k .   T h e  

i n c l i n e d   s u r f a c e   o c c u p i e s   a b o u t   a  90  d e g r e e   a r c   on  t h e  

a n v i l   s h a f t .   The  s h a r p   s u r f a c e   f a c i l i t a t e s   e s c a p e   of  t h e  

cam.  The  cam  62  and  t h e   r a c e w a y   47  a r e   d i m e n s i o n e d   s o  

t h a t   when  t h e   hammer  cage   r o t a t e s   w i t h   t h e   cam  e x t e n d i n g  

i n t o   t h e   r a c e w a y ,   t he   hammer  c a g e   r o t a t e s   f r e e l y   w i t h o u t  

i n t e r f e r e n c e  f r o m   t h e   cam.  In  o t h e r   w o r d s ,   as  t h e   r a c e w a y  

r o t a t e s   r e l a t i v e   to  t he   cam,  t h e   r a c e w a y   p e r m i t s   t he   c a m  

to  e x t e n d   i n t o   i t   w i t h o u t   i n t e r f e r e n c e .  

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

a n v i l   j a w s   63.  The  a n v i l   j a w s   a r e   d i a m e t r i c a l l y   o p p o s e d  

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

a n v i l   j a w s   a r e   d i m e n s i o n e d   so  t h a t   t h e   i n n e r   c h a m b e r   44  o f  

the   hammer  c a g e   can  r o t a t e   f r e e l y   a b o u t   t h e   a n v i l   j a w s .  

The  a n v i l   s h a f t   a l s o   c a r r i e s   an  e c c e n t r i c   c r a n k   61  a t  

the   s h a f t   end  o p p o s i t e   t he   cam  62.  The  a n v i l   s h a f t   60  i s  

s u p p o r t e d   by  n e e d l e   b e a r i n g   54  so  t h a t   i t   s l i d e s   f r e e l y   i n  

the   a x i a l   d i r e c t i o n   as  w e l l   as  f r e e l y   r o t a t e s .   The  a n v i l  

s h a f t   is  a l s o   j o u r n a l e d   f o r   r o t a t i o n   and  a x i a l   m o v e m e n t   b y  

a  b o r e   in  hammer   c a g e   t op   4 2 .  



N u m e r a l   50  d e s i g n a t e s   a  h e l i c a l   c o i l   b i a s i n g  

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

p o r t i o n   o f   t h e   a n v i l   s h a f t   60  and  a b u t   a g a i n s t   a  

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

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

t h e   h a m m e r   c a g e   41 ,   s u c h   t h a t   t h e   e x t e n d i n g   cam  62  

n o r m a l l y   p r o j e c t s   i n t o   t h e   r a c e w a y   4 7 .  

At  l e a s t   o n e ,   and   p r e f e r a b l y   two  h a m m e r   j a w s   4 5  

a r e   r e c e i v e d   in   t h e   a x i a l   g r o o v e s   of   t h e   h a m m e r   c a g e  

41 .   The   h a m m e r   j a w s   a r e   h a r d e n   p i n s   and   when   in   p l a c e  

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

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

r e s t   on  t h e   s h o u l d e r s   of   t h e   a x i a l   g r o o v e s   so  as  n o t  

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

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

t h e   s h o u l d e r s   a t   t h e   b a s e   of   t h e   i n n e r   c h a m b e r   4 4 .  

T h i s   s u r f a c e   a l l o w s   t h e   hammer   c a g e   41  t o   r o t a t e  

r e l a t i v e   t o   t h e   a n v i l   j a w s   63  when  t h e   b i a s i n g   s p r i n g  

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

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

The  h a m m e r   c a g e   t o p   42  h a s   a  s h o r t ,   s n u g - f i t t i n g ,  

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

i n n e r   c h a m b e r   44  o f   t h e   hammer   c a g e .   The  c a g e   t o p  

a l s o   h a s   two   d i a m e t r i c a l l y   o p p o s i t e   p i l o t   b o r e s   t h a t  

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

c a g e .   The   h a m m e r   j a w s   45  a r e   a l s o   r e c e i v e d   i n t o   t h e s e  

p i l o t   b o r e s   t o   f i x   t h e   hammer   j a w s   in   an  a x i a l  

p o s i t i o n   and   t o   l o c k   t h e   hammer   c a g e   and   h a m m e r   c a g e  

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

F i g u r e   1  i l l u s t r a t e s   t h e   r a t c h e t   w r e n c h   in   a  

p o s i t i o n   w h e n   t h e   b i a s i n g   s p r i n g   50  i s   e x t e n d e d   a n d  



t h e   cam  62  i s   p o s i t i o n e d   in   t h e   r a c e w a y   47.  The  a n v i l  

j a w s   63  a r e   b i a s e d   by  t h e   s p r i n g   t o w a r d   t h e   b a s e   o f  

t h e   hammer   c a g e   s u c h   t h a t   d u r i n g   r o t a t i o n   o f   t h e  

hammer   c a g e ,   t h e   hammer   j a w s   45  do  n o t   i n t e r c e p t   t h e  

a n v i l   j a w s   63.  The  u n i n t e r r u p t e d   c y l i n d r i c a l   p o r t i o n  

of   t h e   hammer   c a g e   41,   t h a t   p o r t i o n   l o c a t e d   b e l o w   t h e  

hammer   j a w s ,   r o t a t e s   r a d i a l l y   a d j a c e n t   to   t h e   a n v i l  

j a w s .  

When  t h e   a n v i l   j a w s   63  move  a x i a l l y   f o r w a r d ,   d u e  

to   t h e   cam  62  r i d i n g   up  on  cam  b a l l   43  and  c o m p r e s s i n g  

t h e   b i a s i n g   s p r i n g   50,  t h e   o r b i t   of   t h e   r o t a t i n g  

hammer   j a w s   45  i n t e r c e p t s   t h e   new  p o s i t i o n   of   t h e  

a n v i l   j a w s .   When  t h e   cam  62  m o v e s   t h e   a n v i l   s h a f t  

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

c a g e ,   t h e   hammer   j a w s   45  p r o d u c e   a  s e r i e s   o f  

r o t a t i o n a l   i m p a c t   a g a i n s t   t h e   a n v i l   j a w s   6 3 .  

E c c e n t r i c   c r a n k   61  i s   p o s i t i o n e d   a t   t h e   end  of   t h e  

a n v i l   s h a f t   60  o p p o s i t e   t h e   cam  62.  The  c r a n k   s l i d e s  

a x i a l l y   in   t h e   b o r e   of  a  d r i v e   b u s h i n g   52  so  as  t o  

a l l o w   f o r   t h e   a x i a l   m o v e m e n t   of   t h e   a n v i l   s h a f t .  

D r i v e   b u s h i n g   52  s l i d e s   v e r t i c a l l y   in  a  b u s h i n g  

p o c k e t   72  of   r a t c h e t   y o k e   71  so  as  to   a c c o m m o d a t e   t h e  

up  and  down  m o v e m e n t   of  t h e   c r a n k   61  as  i t   r o t a t e s .  

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

i s   t r a n s f e r r e d   to   t h e   r a t c h e t   m e c h a n i s m   70.  T h e  

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

h e a d   73  in   a  c o n v e n t i o n a l   m a n n e r   as  i s   w e l l   known  i n  

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



By  t u r n i n g   t h e   r a t c h e t  r e v e r s e   knob  74  to  t h e   a p p r o p r i a t e  

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

can   b e  d e t e r m i n e d .   The  t o o l   can  be  o p e r a t e d   to   t i g h t e n   o r  

r e m o v e   a  f a s t e n e r   by  s e t t i n g   t h e   r a t c h e t   r e v e r s e   knob  7 4 .  

OPERATION 

To  s e t   a  t h r e a d e d   f a s t e n e r ,   t h e   r a t c h e t   m e c h a n i s m   is   f i r s t  

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

c l u t c h   to  r o t a t e   or  " r u n   down"  t he   f a s t e n e r   to   a  s n u g  

p o s i t i o n .   N e x t ,   to  f u l l y   t i g h t e n   t h e   f a s t e n e r ,   i m p a c t s  

a r e   a p p l i e d   by  t h e   i m p a c t   c l u t c h   m e c h a n i s m   to  f u r t h e r  

r o t a t e   t h e   r a t c h e t   m e c h a n i s m   and  f u r t h e r   t o r q u e   t h e  

f a s t e n e r .  

F i g u r e   1  i l l u s t r a t e s   t he   " r u n   down"  p o s i t i o n   of   t h e   t o o l .  

The  a n v i l   s h a f t   60  i s   in  i t s   n o r m a l   a x i a l   p o s i t i o n ,   t h a t  

i s   b i a s e d   t o w a r d   t h e   b a s e   p o r t i o n   of   t he   hammer   c a g e   w i t h  

t h e   o n e - s i d e d   cam  62  e x t e n d i n g   i n t o   t h e   r a c e w a y   47.   T h e  

cam  b a l l   43  i s   c o n t a i n e d   in  t h e   l i m i t e d   a r c   cam  b a l l  

p o c k e t   46.   When  t h e   a i r   m o t o r   r o t a t e s ,   o u t p u t   s h a f t   31 

c a u s e s   hammer   c a g e   41  to  r o t a t e   w i t h   i t   due  to   t h e   s p l i n e d  

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

b a l l   p o c k e t   e n g a g e s   and  d r i v e s   t he   cam  b a l l   in  t h e  

d i r e c t i o n   of  r o t a t i o n   d i r e c t l y   of   t h e   hammer   c a g e .   T h e  

cam  b a l l   n e x t   e n g a g e s   b u t   d o e s   n o t   r o l l   up  t h e   i n c l i n e d  

s u r f a c e   of  t he   o n e - s i d e d   cam  62.  The  r o t a t i n g   cam  b a l l  

i m p a r t s   r o t a t i o n   to  t h e   a n v i l   s h a f t   60.  The  r o t a t i o n   o f  

t h e   c r a n k   61  a t   t h e   end  of   t h e   a n v i l   s h a f t   c a u s e s   t h e  

r a t c h e t   m e c h a n i s m   to  " r u n   down"  t he   f a s t e n e r .   U n t i l   t h e  

r a t c h e t   m e c h a n i s m   and  t h e   a n v i l   s h a f t   60  e n c o u n t e r  

s u f f i c i e n t   r e s i s t a n c e   f rom  t h e   f a s t e n e r   as  i t   b e c o m e s  



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

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

When  the   r a t c h e t   m e c h a n i s m   and  t h e   a n v i l   s h a f t   6 0  

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

s u r f a c e   of  t he   cam  62  b e g i n s   to  r i d e   up  on  t h e   cam  b a l l   4 3  

due  to  t h e   c o n t i n u e d   r o t a t i o n   of  t h e   cam  b a l l   w i t h   t h e  

hammer  c a g e .   The  a n v i l   s h a f t   and  t he   a t t a c h e d   a n v i l   j a w s  

63  a r e   moved  a x i a l l y   f o r w a r d   away  f rom  t h e   b a s e   p o r t i o n   o f  

t he   hammer  c a g e .   In  o t h e r   w o r d s ,   t h e   cam  b a l l   c o o p e r a t e s  

w i t h   t he   cam  to  move  t h e   cam  and  a t t a c h e d   a n v i l   s h a f t  

a x i a l l y   f o r w a r d   as  t he   cam  r i d e s   up  on  t h e   cam  b a l l   as  i t  

r e v o l v e s   w i t h i n   t h e   cam  b a l l   p o c k e t   and  r o t a t e s   w i t h   t h e  

hammer  c a g e .  

When  the   cam  peak   o v e r r i d e s   t he   t o p   of   t h e   cam  b a l l ,   t h e  

cam  m o m e n t a r i l y   m a i n t a i n s   i t s   a x i a l   momentum  and  c l e a r s  

t he   cam  b a l l ,   w h i c h   c o n t i n u e s   to  r o t a t e   b e n e a t h   the   c a m .  

The  cam  is   m o m e n t a r i l y   in  " f r e e   f l i g h t "   b e f o r e   an  i m p a c t  

o c c u r s .   T h e r e   a r e   a  few  d e g r e e s   of   c l e a r a n c e   b e t w e e n   t h e  

t r a i l i n g   s h o u l d e r   of  t h e   cam  b a l l   p o c k e t   and  t he   h a m m e r  

j a w s .   The  a n v i l   jaws  63  have   been   moved  a x i a l l y   away  f r o m  

t h e   hammer  b a s e   p o r t i o n   and  a r e   now  in  an  a x i a l   p o s i t i o n  

w h i c h   i n t e r c e p t s   the   o r b i t   of  t h e   r o t a t i n g   hammer  jaws  4 5 .  

The  e x p o s e d   p o r t i o n s   of  t he   hammer   j aws   45  i n t e r c e p t   t h e  

new  p o s i t i o n   of  t he   a n v i l   j aws   and  an  i m p a c t   is  d e l i v e r e d  

to  t he   a n v i l   j a w s .  

T h i s   i m p a c t   d r i v e s   the   a n v i l   s h a f t   60  in  t he   d i r e c t i o n   o f  

r o t a t i o n   of  t h e   hammer  cage   u n t i l   s u f f i c i e n t   r e s i s t a n c e   i s  

me t .   T h i s   r e s i s t a n c e   is  t he   r e s i s t a n c e   t he   f a s t e n e r  

e n c o u n t e r s   as  i t   t i g h t e n s   and  is   t r a n s f e r r e d   f rom  t h e  



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

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

s t o p s   r o t a t i n g   and  t he   hammer   j aws   and  a n v i l   j aws   w i l l  

b e g i n   to  d i s e n g a g e .  

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

50  o v e r c o m e s   t h e   a x i a l   momen tum  of   t h e   a n v i l   s h a f t   a n d  

b e g i n s   to   p u s h   t h e   cam  b a c k   t o w a r d s   t h e   hammer   c a g e   b a s e  

as  t h e   cam  p e a k   moves   t o w a r d   t h e   b a s e ,   t h e   s t e e p   e s c a p e  

s u r f a c e   a d j a c e n t   t h e   cam  p e a k   k i c k s   t h e   cam  b a l l   in  t h e  

d i r e c t i o n   of   t h e   l e a d i n g   e d g e   of   t h e   cam  b a l l   p o c k e t .   T h e  

cam  p e a k   t h e n   a g a i n   e n t e r s   t h e   r a c e w a y   4 7 .  

As  t h e   hammer   c a g e   c o n t i n u e s   to  r o t a t e ,   t h e   cam  62  o n c e  

a g a i n   e n c o u n t e r s   t h e   cam  b a l l   43.   The  cam  b a l l   r o t a t e s   i n  

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

t h e   t r a i l i n g   e d g e   of  t h e   p o c k e t .   I f   t h e r e   s t i l l   i s  

s u f f i c i e n t   r e s i s t a n c e   due  to  f a s t e n e r   t e n s i o n ,   t h e   c a m  

b a l l   w i l l   a g a i n   f o r c e   t h e   cam  to  r i d e   up  on  t h e   cam  b a l l  

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

f a s t e n e r   can   n o t   be  f u r t h e r   t i g h t e n e d .   The  cam  b a l l   t h u s  

t i m e s   t h e   i m p a c t s .   At  u l t i m a t e   t i g h t e n i n g   t o r q u e ,   t h e  

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

to  i m p a c t   on  t h e   a n v i l .   The  r a t c h e t   m e c h a n i s m   w i l l   n o t  

p r o v i d e   any   more   t i g h t e n i n g   t o r q u e   to  t h e   f a s t e n e r .  

H o w e v e r ,   t h e   t o o l   o p e r a t o r   w i l l   n o t   e x p e r i e n c e   any  t o r q u e  

r e a c t i o n   d u e   to  t h e   t o o l   t u r n i n g   on  t h e   t i g h t e n e d  

f a s t e n e r .   R a t h e r   t h e   o p e r a t o r   w i l l   e x p e r i e n c e   o n l y   t h e  

m i n i m a l   r e a c t i o n s   due  to  t h e   i m p a c t   c l u t c h .  

O t h e r   e m b o d i m e n t s   a r e   c o n s i d e r e d   to  be  w i t h i n   t h e   s c o p e   o f  

t h i s   i n v e n t i o n .   For   e x a m p l e ,   a n v i l   s h a f t   60  can  b e  

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

and  a s s e m b l y   of   t h e   t o o l .   A  s e p a r a t e   c a m  



p o r t i o n   h a v i n g   t h e   cam  p e a k   and  a n v i l   j a w s   c a n   b e  

p o s i t i o n e d   i n s i d e   t h e   i n n e r   c h a m b e r   44  of   t h e   h a m m e r  

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

t h e   b o r e   of   t h e   hammer   c a g e   t o p .   F u r t h e r m o r e ,   b i a s i n g  

s p r i n g   50  can   be  p o s i t i o n e d   a n y w h e r e   a l o n g   t h e   s h a f t  

p o r t i o n   of  t h e   a n v i l   s h a f t   60.   For   e x a m p l e ,   in   t h e  

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

s p r i n g   can   be  p o s i t i o n e d   on  t h e   s p l i n e d   c o n n e c t i o n  

b e t w e e n   t h e   cam  p o r t i o n   and   t h e   s h a f t   p o r t i o n .  

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

t r a n s l a t e   r o t a r y   m o t i o n   t o   i n t e r r u p t e d   r o t a r y   m o t i o n  

h a v i n g   l e s s   t o r q u e   r e a c t i o n .   The  i m p a c t   c l u t c h  

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

e m b o d i m e n t   can   be  b r o a d l y   c a t e g o r i z e d   as  a  u n i q u e  

e m b o d i m e n t   of  a  cam  e n g a g e ,   s p r i n g   d i s e n g a g e   i m p a c t  

c l u t c h .   O t h e r   e m b o d i m e n t s   of   t h e   cam  e n g a g e ,   s p r i n g  

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

w i t h i n   t h e   s c o p e   of  t h i s   i n v e n t i o n .   Fo r   e x a m p l e ,   i n  

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   a n v i l   s h a f t   m o v e s  

a x i a l l y .   An  a l t e r n a t e   e m b o d i m e n t   c an   p r o v i d e   f o r   t h e  

hammer   j a w s   to   move  a x i a l l y   r a t h e r   t h a n   t h e   a n v i l  

s h a f t .  

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

m e c h a n i s m s ,   s u c h   as  t h e   cam  e n g a g e ,   cam  d i s e n g a g e  

i m p a c t   c l u t c h   of  Maue r   ( U . S .   P a t e n t   3 , 6 6 1 , 2 1 7   i s s u e d  

May  9,  1 9 7 2 ) ,   and  t h e   s p r i n g   e n g a g e ,   s p r i n g   d i s e n g a g e  

i m p a c t   c l u t c h   of  P o t t   ( U . S .   P a t e n t   3 , 3 6 9 , 6 1 5   i s s u e d  

F e b r u a r y   20,  1 9 6 8 ) ,   a r e   c o n s i d e r e d   to   be  w i t h i n   t h e  

s c o p e   of   t h i s   i n v e n t i o n .   The  P o t t   i m p a c t   c l u t c h   i s  

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

w r e n c h e s .  



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

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

o p e r a t o r   when   a  f a s t e n e r   i s   t i g h t   and  t h e   t o o l  

c o n t i n u e s   t o   r u n .   T h i s   a l l o w s   t h e   t o o l   t o   be  s a f e l y  

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

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

c o n s i s t e n t   t i g h t e n i n g   t o r q u e .   The  o p e r a t o r   w i l l   n o t  

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

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

own  s a f e t y   and   w e l l - b e i n g .   A d d i t i o n a l l y ,   t h e   t o o l  

a l l o w s   a  f a s t e r   " r u n - d o w n "   of   t h e   f a s t e n e r s   t h a n   p r i o r  

a r t   p o w e r e d   r a t c h e t s .  

From  t h e   f o r e g o i n g ,   t h o s e   s k i l l e d   in   t h e   a r t   w i l l  

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

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



1.  A  p o w e r e d   r a t c h e t   w r e n c h   c o m p r i s i n g :  

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

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

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

r a t c h e t   y o k e ;   a n d  

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

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

2.  A  p o w e r e d   r a t c h e t   w r e n c h   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 s e d   in  t h a t   s a i d   i m p a c t   c l u t c h   m e c h a n i s m   f u r t h e r  

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

c o n n e c t i o n   to  s a i d   r a t c h e t   yoke   and  a  r o t a t a b l e   h a m m e r  

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

a r r a n g e d   to  d r i v e   s a i d   a n v i l   member   and  to  d e l i v e r   a  

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

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

c o m p r i s e s   means   a s s o c i a t e d   w i t h   s a i d   hammer  a s s e m b l y   f o r  

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

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

4.  A  p o w e r e d   r a t c h e t   w r e n c h   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 s e d   in  t h a t   s a i d   means   f o r   d e l i v e r i n g   a  s e r i e s  

of   r o t a t i o n a l   i m p a c t s   c o m p r i s e s   a t   l e a s t   one  hammer  j a w  

d i s p o s e d   on  and  r o t a t a b l e   w i t h   s a i d   hammer  a s s e m b l y ,   a t  

l e a s t   one  a n v i l   jaw  d i s p o s e d   on  and  r o t a t a b l e   w i t h   s a i d  

a n v i l   member ,   a  s p r i n g   f o r   b i a s i n g   s a i d   a n v i l   jaw  a x i a l l y  

o u t   of  a l i g n m e n t   w i t h   s a i d   hammer  j aw ,   and  a  cam  f o r  

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

hammer  jaw  to  d e l i v e r   a  r o t a t i o n a l   i m p a c t   to  s a i d   a n v i l  

j a w .  



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

of   r o t a t i o n a l   i m p a c t s   c o m p r i s e s   a t   l e a s t   one  hammer  j a w  

d i s p o s e d   on  and  r o t a t a b l e   w i t h   s a i d   hammer  a s s e m b l y ,   a t  

l e a s t   one   a n v i l   jaw  d i s p o s e d   on  and  r o t a t a b l e   w i t h   s a i d  

a n v i l   m e m b e r ,   a  s p r i n g   f o r   b i a s i n g   s a i d   hammer   jaw  a x i a l l y  

o u t   of   a l i g n m e n t   w i t h   s a i d   a n v i l   j a w ,   a n d -  



a  cam  f o r   a x i a l l y   m o v i n g   s a i d   hammer  j aw  i n t o  

a l i g n m e n t   w i t h   s a i d   a n v i l   j aw  t o   d e l i v e r   a  r o t a t i o n a l  

i m p a c t   t o   s a i d   a n v i l   j a w .  

6.  A  p o w e r e d   r a t c h e t   w r e n c h   f o r   t i g h t e n i n g   o r  

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

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

a  r o t a t a b l e   hammer   c a g e   c o a x i a l l y   c o n n e c t e d   t o  

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

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

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

a s s o c i a t e d   w i t h   s a i d   r o t a t a b l e   hammer   c a g e ;  

a t   l e a s t   one  hammer   j aw   d i s p o s e d   on  s a i d   h a m m e r  

c a g e ;  

a t   l e a s t   one  a n v i l   j aw   d i s p o s e d   on  s a i d   a n v i l  

s h a f t ;  

a  s p r i n g   a x i a l l y   b i a s i n g   s a i d   a n v i l   s h a f t   s o  

t h a t   s a i d   hammer   jaw  and  s a i d   a n v i l   j aw  a r e   a x i a l l y  

o u t   of  a l i g n m e n t ;  

cam  means   a s s o c i a t e d   w i t h   s a i d   a n v i l   s h a f t   f o r  

a x i a l l y   m o v i n g   s a i d   s h a f t   m e m b e r   so  t h a t   s a i d   a n v i l  

jaw  moves   a x i a l l y   i n t o   a l i g n m e n t   w i t h   s a i d   hammer   j a w  

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

a n v i l   j a w ;  



an  e c c e n t r i c   c r a n k   m e m b e r   f i x e d   to   a  s e c o n d   e n d  

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

t h e r e w i t h ;  

m e a n s   f o r   c o n v e r t i n g   t h e   e c c e n t r i c   r o t a t i o n   o f  

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

m o v e m e n t ;  

an  o s c i l l a t a b l e   r a t c h e t   y o k e   o p e r a t i v e l y  

c o n n e c t e d   t o   s a i d   c o n v e r t i n g   m e a n s ;   a n d  

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

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

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

7.  In   a  p o w e r e d   r a t c h e t   w r e n c h ,   t h e   c o m b i n a t i o n   o f :  

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

d r i v e n   by  s a i d   m o t o r ;  

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

w a l l   p o r t i o n   and   a  f l a t   b a s e   p o r t i o n   and  c o a x i a l l y  

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

r o t a t i o n   t h e r e w i t h ;  

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

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

m o v e m e n t   and  h a v i n g   a  p e a k - s h a p e d   cam  p r o j e c t i n g  

a x i a l l y   f r o m   a  f i r s t   e n d ;  

a t   l e a s t   one   a n v i l   j aw  p r o j e c t i n g   r a d i a l l y   f r o m  

s a i d   f i r s t   end   o f   s a i d   a n v i l   s h a f t ;  



an  i n n e r   c h a m b e r   in   s a i d   hammer   c a g e   e n c l o s i n g  

s a i d   f i r s t   end  of  s a i d   a n v i l   s h a f t   and   h a v i n g   a  

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

a l l o w   r e l a t i v e   r o t a t i o n   of   s a i d   c a m ;  

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

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

of   s a i d   hammer   c a g e ;  

a t   l e a s t   one  hammer   jaw  d i s p o s e d   on  an  i n n e r  

a x i a l   s u r f a c e   of  s a i d   i n n e r   c h a m b e r   o f   s a i d   h a m m e r  

c a g e ;  

a  d i s e n g a g i n g   s p r i n g   a x i a l l y   b i a s i n g   s a i d   a n v i l  

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

t h a t   s a i d   hammer   jaw  and  s a i d   a n v i l   j a w   a r e   a x i a l l y  

o u t   of   a l i g n m e n t ;  

a  cam  b a l l   d i s p o s e d   in   s a i d   cam  b a l l   p o c k e t   i n  

t h e   p a t h   of   r o t a t i o n   of  s a i d   cam  f o r   d r i v i n g   s a i d  

a n v i l   s h a f t   when  s a i d   hammer   jaw  and  s a i d   a n v i l   j a w  

a r e   a x i a l l y   o u t   of  a l i g n m e n t   and  f o r   a x i a l l y   m o v i n g  

s a i d   cam  a g a i n s t   t h e   b i a s   of  s a i d   d i s e n g a g i n g   s p r i n g  

so  t h a t   s a i d   a n v i l   jaw  moves   a x i a l l y   i n t o   a l i g n m e n t  

w i t h   s a i d   hammer   jaw  to   d e l i v e r   a  s e r i e s   of   r o t a t i o n a l  

i m p a c t s   t o   s a i d   a n v i l   s h a f t ;  

a  c r a n k   f i x e d   to   a  s e c o n d   end  of   s a i d   r o t a t a b l e  

a n v i l   s h a f t   f o r   e c c e n t r i c   r o t a t i o n   t h e r e w i t h ;  

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

r o t a t i o n   of  s a i d   c r a n k   to   s u b s t a n t i a l l y   o s c i l l a t i n g  

m o v e m e n t ;  



an  o s c i l l a t a b l e   r a t c h e t   yoke   o p e r a t e v i l y  

c o n n e c t e d   t o   s a i d   d r i v e   b u s h i n g ;   a n d  

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

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

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