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@)  Novel  socket  wrench  assembly. 

  A  handle  member  (12)  terminates  in  an  expandable  yoke 
containing  a  fixed  upper  half  (16)  and  an  expandable  lower  half 
(18)  for  movement  from  an  expanded  open  position  for  receiv- 
ing  a  socket  (24)  to  a  closed  position  in  driving  engagement 
with  the  socket.  A  curved  rib  is  formed  transversely  on  the 
inner  surface  of  each  yoke  half.  A  split  ring-like  nut  driving 
socket  (24)  contains  exterior  ratchet  teeth  and  a  circular  bore 
formed  transversely  through  the  socket  with  a  recessed 
counter  bore  forming  a  circular  guide  channel  received  in  rota- 
tional  engagement  with  the  curver  ribs  of  the  yoke  halves  (16, 
18).  The  socket  contains  a  curved  head  having  lands  which  in 
combination  define  a  polygonal  wrench  opening.  A  pawl  me- 
chanism  (60)  mounted  on  the  wrench  handle  member  is  resi- 
liently  biased  into  engagement  with  the  ratchet  teeth. 



The  i n v e n t i o n   g e n e r a l l y   r e l a t e s   t o  

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

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

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

w r e n c h   u se   to   t h e   o p e n - e n d e d   t y p e .  

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

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

in   m a k i n g   or  b r e a k i n g   a  h i g h   t o r q u e   u n i o n .   In  l o c a t i o n s  

w i t h   a  t u r n i n g   r a d i u s   of   a t   l e a s t   30  d e g r e e s ,   t h e   o p e n -  
e n d e d   w r e n c h   may  be  u s e d   by  m e r e l y   r e v e r s i n g   of  t h e  

w r e n c h   p o s i t i o n   w i t h   e a c h   t u r n .   The  w r e n c h ,   of  c o u r s e ,  
m u s t   be  i n s e r t e d ,   t u r n e d ,   r e m o v e d ,   and   t h e n   r e i n s e r t e d .  

T h i s   a c t i o n   i s   b o t h   t i m e - c o n s u m i n g   and  d i f f i c u l t   i f   t h e  

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

A d d i t i o n a l l y ,   t h e r e   a r e   a  n u m b e r   o f  

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

r e l a t i v e l y   i n a c c e s s i b l e   l o c a t i o n   w h i c h   l i m i t s   t h e   s t r o k e  

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

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

may  be  p o s i t i o n e d   to   e n g a g e   t h e   n u t   or   b o l t .  

I t   i s   t h e r e f o r e ,   t h e   p r i n c i p a l   o b j e c t  

of   t h e   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   r a t c h e t   w r e n c h  

h a v i n g   a  s p l i t   r i n g - l i k e   s o c k e t   h e a d   w h i c h   can   b e  

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

w r e n c h   to   be  moved   i n t o   t o r q u e   t r a n s m i t t i n g   e n g a g e m e n t  
w i t h   t h e   w r e n c h   l a n d s   of   a  n u t   or   b o l t   h e a d   and  t h e r e -  

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

or   b r e a k i n g   a  u n i o n .  

A n o t h e r   o b j e c t   of   t h e   i n v e n t i o n   i s   t o  

p r o v i d e   a  r a t c h e t   w r e n c h   w i t h   an  e x p a n d a b l e   yoke   w h i c h  

p e r m i t s   t h e   w r e n c h   to   be  moved   i n t o   t o r q u e   t r a n s m i t t i n g  

e n g a g e m e n t   w i t h   t h e   s o c k e t   h e a d   by  m e a n s   of  m o v e m e n t  

of   t h e   w r e n c h   h a n d l e   t r a n s v e r s e   to  t h e   s o c k e t   a x i s   i n  

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



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

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

Ye t   a n o t h e r   o b j e c t   o f   t h e   i n v e n t i o n   i s  

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

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

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

o f   t h e   s o c k e t   t r a n s v e r s e   to   t h e   s o c k e t   a x i s .  

Ye t   a n o t h e r   o b j e c t   of   t h e   i n v e n t i o n   i s  

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

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

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

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

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

The  f o r e g o i n g   and  o t h e r   o b j e c t s   a r e  

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

w r e n c h   a s s e m b l y   in   w h i c h   a  s p l i t   r i n g - l i k e   s o c k e t   i s  

r o t a t a b l y   j o u r n a l l e d   w i t h   t h e   y o k e   p o r t i o n   of   a  r a t c h e t  

w r e n c h .   A  h a n d l e   member   t e r m i n a t e s   i n   an  e x p a n d a b l e  

y o k e   p o r t i o n   c o n t a i n i n g   a  f i x e d   u p p e r   h a l f   and  an  e x -  

p a n d a b l e   l o w e r   h a l f   f o r   m o v e m e n t   f r o m   an  e x p a n d e d   o p e n  

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

v e r s e   to   t h e   s o c k e t   a x i s   to   a  c l o s e d   p o s i t i o n   i n  

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

t r a n s v e r s e l y   on  t h e   i n n e r   s u r f a c e   o f   e a c h   y o k e   h a l f .   A 

s p l i t   r i n g - l i k e   n u t   d r i v i n g   s o c k e t   c o n t a i n s   e x t e r i o r  

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

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

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

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

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

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

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

o p e n i n g .   A  pawl   m e c h a n i s m   m o u n t e d   on  t h e   w r e n c h   h a n d l e  

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

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



in   one  d i r e c t i o n   o n l y   and  p r e v e n t i n g   r o t a t i o n   of  t h e  

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

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

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

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

of   t h e   i n v e n t i o n   w i l l   h e r e i n a f t e r   a p p e a r ,   and  f o r  

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

way  of   l i m i t a t i o n ,   and  e x e m p l a r y   e m b o d i m e n t   of   t h e  

i n v e n t i o n   i s   shown  in  t h e   a p p e n d e d   d r a w i n g .  

F i g u r e   1,  i s   a  t o p   p l a n   v i e w   of  t h e  

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

t e a c h i n g s   of   t h e   i n v e n t i o n .  

F i g u r e   2,  i s   a  s i d e   v i e w   of  t h e   w r e n c h  

shown  in  F i g u r e   1  w i t h   t h e   l o w e r   y o k e   h a l f   in   e x p a n d e d  

p o s i t i o n .  

F i g u r e   3,  i s   a  s i d e   v i e w   of  t h e   w r e n c h  

shown  in  F i g u r e   1  w i t h   s o c k e t   e n g a g e d .  

F i g u r e   4,  i s   an  e x p a n d e d   v i e w   of  t h e  

w r e n c h   shown  in   F i g u r e   1 .  

F i g u r e   5,  i s   a  s e c t i o n a l   v i e w   s h o w i n g  

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

F i g u r e   6,  i s   a  p e r s p e c t i v e  v i e w   of   t h e  

s o c k e t   a s s e m b l y   in   c l o s e d   and  o p e n   p o s i t i o n s .  

F i g u r e   7  i s   an  i s o m e t r i c   v i e w   o f  

a  s o c k e t   member   f o r   t h e   s o c k e t   w r e n c h   a s s e m b l y   of   t h e  

p r e s e n t   i n v e n t i o n ;  

F i g u r e   8  i s   a  s i d e   v i e w   of   t h e   s o c k e t  

member   of   F i g u r e   5 ;  

F i g u r e   9  i s   an  e l e m e n t   of  t h e   s o c k e t  

member   of   F i g u r e s   5  and   6;  a n d  

F i g u r e   10  i l l u s t r a t e s   a n o t h e r   s o c k e t  

member   f o r   u se   w i t h   t h e   s o c k e t   w r e n c h   a s s e m b l y   of  t h e  

p r e s e n t   i n v e n t i o n .  

In  t h e   d e s c r i p t i o n   w h i c h   f o l l o w s ,   t h e  

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



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

d r a w i n g s   a r e   n o t   n e c e s s a r i l y   to   s c a l e   and  in   s o m e  

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

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

d e s c r i b e d .  

R e f e r r i n g   now  to  F i g .   1,  a  h i g h   t o r q u e  

e x p a n d a b l e   s o c k e t   r a t c h e t   w r e n c h   a s s e m b l y   c o n s t r u c t e d  

a c c o r d i n g   to   t h e   t e a c h i n g s   o f   t h e   i n v e n t i o n   i s   i d e n t i -  

f i e d   g e n e r a l l y   by  t h e   r e f e r e n c e   n u m e r a l   10.   T h e  

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

i n c l u d e   an  e l o n g a t e d   h a n d l e   member   12  w h i c h   i s   c o n n e c t e d  

a t   one   end  by  an  e x p a n d a b l e   y o k e   a s s e m b l y   14  h a v i n g   a  

f i x e d   t o p   h a l f   16  and   an  e x p a n d a b l e   b o t t o m   h a l f   18 ,   a s  

shown  in   F i g s .   2  and   3.  The  y o k e   h a l v e s   a r e   c o u p l e d  

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

p o s i t i o n s   by  m e a n s   of   r e s i l i e n t l y   b i a s e d   r e t a i n i n g  

s c r e w s   20  and   d e t e n t   g e a r   a s s e m b l y   22.   R e c e i v e d   i n  

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

y o k e   h a l v e s   i s   s p l i t   r i n g - l i k e   s o c k e t   a s s e m b l y   2 4 .  

As  b e s t   o b s e r v e d   i n   F i g .   6,  t h e   s o c k e t  

a s s e m b l y   24,   c o m p r i s e s   a  p a i r   o f   c o m p l e m e n t a l   s u b s t a n -  

t i a l l y   s e m i - c i r c u l a r   m e m b e r s   26 ,   28  c o u p l e d   by  m e a n s  

o f   p i n   36 .   E a c h   s o c k e t   member   i n c l u d e s   a  c u r v e d   h e a d  

30  h a v i n g   i n t e r i o r   l a n d   w r e n c h   s u r f a c e s   32  w h i c h   i n  

c o m b i n a t i o n   d e f i n e   a  p o l y g o n a l   o p e n i n g   3 4 .  

A d d i t i o n a l l y ,   e a c h   s o c k e t   member   i n c l u d e  

a  c i r c u l a r   b o r e   38  w h i c h   i s   i n t e r s e c t e d   by  a  c o u n t e r   b o r e  

40  h a v i n g   a  r e c e s s e d   i n n e r   s i d e   w a l l   42  d e f i n i n g   a  

c u r v e d   g u i d e   c h a n n e l .   The  c u r v e d   r i b   44  of   e a c h   y o k e  

i  h a l f   i s   j o u r n a l l e d   f o r   r o t a t i o n   in   t h e   g u i d e   c h a n n e l   4 2 .  

E a c h   g u i d e   c h a n n e l   and   r i b   a r e   p r e f e r a b l y   r e c t a n g u l a r  

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

A c c o r d i n g   t o   an  i m p o r t a n t   f e a t u r e   o f  

t h e   i n v e n t i o n ,   t h i s   o v e r l a p p i n g ,   j o u r n a l l e d   e n g a g e m e n t  
of   t h e   s o c k e t   g u i d e   c h a n n e l   and  y o k e   r i b   p r o d u c e s   a n  



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

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

t r a n s m i t t i n g   c a p a c i t y .  

S e c u r e d   to   e a c h   y o k e   member   i s   a  c u r v e d  

r a t c h e t   44,  46  w h i c h   in   c o m b i n a t i o n   d e f i n e   a  c o n t i n u o u s  

r a t c h e t   w h e e l   as  b e s t   s e e n   in   F i g .   6.  Each   c u r v e d   r a t c h e t  

i n c l u d e s   a  s e r i e s   of  t e e t h   48  f o r   e n g a g i n g   a  p a w l   5 0  

c a r r i e d   on  t h e   f i x e d   yoke   member   1 6 .  

A c c o r d i n g   to  an  i m p o r t a n t   f e a t u r e   o f  

t h e   i n v e n t i o n ,   s o c k e t   member   28  c o n t a i n s   a  s i n g l e   t o o t h  

member   54  w h i c h   e x t e n d s   b e y o n d   t h e   p l a n   of   s i d e   w a l l  

p l a n a r   s u r f a c e   56  f o r   m a t i n g   e n g a g e m e n t   i n t o   t h e   r e c e s s  

58  of   s o c k e t   member   26  c r e a t e d   by  t h e   a b s e n c e   of   a  

s i n g l e   r a t c h e t   t o o t h   m e m b e r .   T h i s   m a t i n g   of   s o c k e t  

m e m b e r s   26  and  28  p r o d u c e s   an  i n t e r l e a v e d   e n g a g e m e n t  

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

R e f e r r i n g   to   F i g .   4,  t h e   pawl   50  i s  

r e s i l i e n t l y   b i a s e d   by  means   of   s p r i n g   58  and  b a l l -  

b e a r i n g   60  w i t h   t h e   t e e t h   44  of  s o c k e t   24.  The  p a w l   5 0  

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

r e t a i n e r   62.  A  s e l e c t o r   s w i t c h   64  p e r m i t s   i n d e x i n g   o f  

t h e   pawl   50  so  as  to   p e r m i t  r a t c h e t i n g   in   e i t h e r   a  

c l o c k w i s e   or  c o u n t e r c l o c k w i s e   d i r e c t i o n .  

A c c o r d i n g   to   a  f u r t h e r   i m p o r t a n t  

f e a t u r e   of  t h e   i n v e n t i o n ,   y o k e   h a l v e s   16  and  18  a r e  

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

s c r e w s   20  and  s p r i n g s   66  f o r   m o v e m e n t   f rom  a  c l o s e d  

p o s i t i o n   in   e n g a g e m e n t   w i t h   s o c k e t   24  as  shown  i n  

F i g .   3  to   an  e x p a n d e d   p o s i t i o n   f o r   e n g a g i n g   t h e  

s o c k e t   m e m b e r .   The  y o k e   h a l v e s   a r e   m a i n t a i n e d   in   o p e n   p o s -  
i t i o n   by  means   of   a  p l u n g e r   22  and  d e t e n t   g e a r   7 0 .  

R e f e r r i n g   now  to  F i g s .   4  and  5,  t h e  

c o m p r e s s i o n   s p r i n g s   66  r e s i l i e n t l y   b i a s  y o k e   h a l v e s   1 6 ,  

18  i n t o   c l o s e d   p o s i t i o n .   Upon  d e p r e s s i o n   of   p l u n g e r   2 2 ,  

y o k e   h a l f   18  i s   d i s p l a c e d   a  g i v e n   d i s t a n c e   of   s u f f i c i e n t  



w i d t h   to   e n g a g e   s o c k e t   member   24  and  i s   h e l d   in   e x p a n d e d  

p o s i t i o n   as  shown  in   F i g .   5  by  m e a n s   of   d e t e n t   g e a r   7 0  

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

b a l l p o i n t   p e n .   In  t h i s   e x p a n d e d   p o s i t i o n ,   h a n d l e  

member   12  i s   moved   t r a n s v e r s e   to   t h e   s o c k e t   a x i s   so  a s  

to   e n g a g e   s o c k e t   member   24  p r e v i o u s l y   p o s i t i o n e d   a b o u t  

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

to   t h e   n u t   of   b o l t   h e a d   a x i s .   Upon  s u b s e q u e n t   d e p r e s s i o n  

of   p l u n g e r   22,   y o k e   h a l f   18  i s   c a u s e d   to   be  r e t u r n e d  

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

s p r i n g s   66,   t h u s   a c h i e v i n g   i n t e r l o c k i n g   e n g a g e m e n t   w i t h  

s o c k e t   member   2 4 .  

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

as  60,   r e f e r r i n g   now  to   F i g u r e s   7  to   10,   i s   c o m p r i s e d  

o f   s e m i d i s c - s h a p e d   e l e m e n t s   62  and  64,   e a c h   f o r m e d  

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

t o o t h e d   or   s e r r a t e d   s e c t i o n s   66  w i t h   u p p e r   and   l o w e r  

c o n i c a l l y - s h a p e d   s u r f a c e s   68  and  70,   r e s p e c t i v e l y   r e f e r r -  

i n g   s p e c i f i c a l l y   to   F i g u r e   8.  E a c h   of   t h e   e l e m e n t s   62  

and   64  a r e   f o r m e d   w i t h   t h r e e   r e c t a n g u l a r l y - s h a p e d   s u r f a c e ;  

102  d i s p o s e d   a t   an  a n g l e   of   120°  to  e a c h   o t h e r   a b o u t   a  

m a j o r   a x i s   of   t h e   s o c k e t   member   60  t h e r e b y   d e f i n i n g  

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

member   60  a b o u t   a  h e x a g o n a l l y - f o r m e d   s t u d   ( n o t   s h o w n ) .  

The  u p p e r   and  l o w e r   c o n i c a l l y - s h a p e d   a r e   d i m e n s i o n e d  

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

on  t h e   w r e n c h   ( n o t   s h o w n ) .  

Each   of   t h e   e l e m e n t s   62  and  64  c o m p r i s i n c  

t h e   s o c k e t   member   60  i s   f o r m e d   w i t h   a  h i n g e   p o r t i o n  

and   r e f e r r i n g   to  F i g u r e   10,   t h e   e l e m e n t   62  i s   f o r m e d  

w i t h   a  l o w e r   h i n g e   p o r t i o n   74  i n c l u d i n g   an  o r i f i c e   76  

w h e r e a s   t h e   e l e m e n t   64  i s   f o r m e d   w i t h   an  u p p e r   h i n g e  

p o r t i o n   78  i n c l u d i n g   a  p i n   80  w h i c h   c o o p e r a t e s   w i t h   t h e  

o r i f i c e   76  in   t h e   l o w e r   h i n g e   p o r t i o n   74  of   t h e   e l e m e n t   64  

O p p o s i t e   t h e   h i n g e   p o r t i o n s   74  and  76  o f   t h e   e l e m e n t s   62  



and  64,  r e s p e c t i v e l y ,   t h e r e   a r e   f o r m e d   i n t e r l o c k i n g  

arm  m e m b e r s   82  and  84,   r e s p e c t i v e l y ,   w h i c h   c o o p e r a t e  

to  f o rm  an  i n t e g r a l   s o c k e t   member   60,  p a r t i c u l a r l y  

when  p o s i t i o n e d   w i t h i n   t h e   s o c k e t   w r e n c h   a s s e m b l y   1 0  

when  t h e   y o k e   m e m b e r s   a r e   in   a  c l o s e d   p o s i t i o n .  

I t   w i l l   be  u n d e r s t o o d   by  one  s k i l l e d  

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

16  and  18  of   t h e   e x p a n d a b l e   y o k e   a s s e m b l y   14  w o u l d   b e  

m o d i f i e d   in   o r d e r   to  c o o p e r a t e   w i t h   t h e   s u r f a c e s   68 

and   70  or  t h e   d r i v e   s o c k e t   a s s e m b l y   i l l u s t r a t e d   i n  

F i g u r e s   7  to  1 0 .  

From  t h e   f o r e g o 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   of   t h e   i n v e n t i o n ,   t h o s e   s k i l l e d  

in   t h e   a r t   w i l l   a p p r e c i a t e   t h a t   t h e   e x p a n d a b l e   r a t c h e t  

w r e n c h   of   t h e   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  h i g h   t o r q u e  

c a p a c i t y   r a t c h e t   a s s e m b l y   w h i c h   may  be  q u i c k l y   a n d  

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

or   a  c l o s e d   box  end  w r e n c h   in   a r e a s   of  l i m i t e d   a c c e s s .  

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

c h a n n e l   c o m b i n a t i o n   s t r e n g t h e n s   and  s t a b i l i z e s   t h e  

t h e   w r e n c h   s t r u c t u r e .  

A l t h 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  

i n v e n t i o n   has   b e e n   d e s c r i b e d   i n   d e t a i l ,   i t   s h o u l d   b e  

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

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

t h e   s p i r i t   and  s c o p e   of  t h e   i n v e n t i o n   as  d e s c r i b e d .  



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

a c c e s s   u s u a l l y   r e q u i r i n g   an  o p e n - e n d   w r e n c h   w h i l e   h a v i n g  

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

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

An  e l o n g a t e d   h a n d l e   member   t e r m i n a t i n g  

in   a  t w o - p i e c e   e x p a n d a b l e   y o k e ;  

An  u p p e r   y o k e   h a l f   f i x e d l y   f o r m e d   o n  

one   end   o f   s a i d   h a n d l e   m e m b e r ,   s a i d   y o k e   h a l f   h a v i n g  

a  c u r v e d   o p e n i n g ;  

A  l o w e r   y o k e   h a l f   e x p a n d a b l y   m o u n t e d  

to   s a i d   h a n d l e   member   and   h a v i n g   a  c u r v e d   o p e n i n g ;  

A  s p l i t   r i n g - l i k e   n u t   d r i v i n g   s o c k e t  

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

s u b s t a n t i a l l y   s e m i - c i r c u l a r   m e m b e r s   e a c h   h a v i n g   a  c u r v e d  

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

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

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

u p p e r   and  l o w e r   yoke   h a l v e s ,   e a c h   c u r v e d   h e a d   h a v i n g  

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

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

A  p a w l   m e c h a n i s m   m o u n t e d   on  s a i d   h a n d l e  

member   and  r e s i l i e n t l y   b i a s e d   in   e n g a g e m e n t   w i t h   s a i d  

s o c k e t   a l l o w i n g   i t   to  t u r n   in   one   d i r e c t i o n   o n l y ,   a n d  

p r e v e n t i n g   r o t a t i o n   of   s a i d   s o c k e t   in   t h e   o p p o s i t e  

d i r e c t i o n ;   a n d  

Means   f o r   e x p a n d i n g   s a i d   yoke   so  t h a t  

s a i d   y o k e   may  be  p l a c e d   in   s u b s t a n t i a l l y   s u r r o u n d i n g  

r e l a t i o n   to   s a i d   s o c k e t   by  means   of   m o v e m e n t   of   t h e  

h a n d l e   member   t r a n s v e r s e   to   t h e   s o c k e t   a x i s .  

2.  The  w r e n c h   of  c l a i m   1  w h e r e i n   s a i d   y o k e  

i s   a d a p t e d   to  c l o s e l y   s u r r o u n d   more   t h a n   180  d e g r e e s  

b u t   s u b s t a n t i a l l y   l e s s   t h a n   360  d e g r e e s   of   t h e   s o c k e t .  

3.  The  w r e n c h   of   c l a i m   1,  e a c h   s o c k e t   m e m b e r  

i n c l u d i n g   a  r e c e s s e d   i n n e r   w a l l   d e f i n i n g   a  c u r v e d   g u i d e  



c h a n n e l ,   and  e a c h   y o k e   h a l f   h a v i n g   a  c u r v e d   r i b   j o u r n a l l e d  

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

4.  The  w r e n c h   of   c l a i m   1,  w h e r e i n   s a i d   m e a n s  

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

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