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Foldable  cross  wrench. 
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The  foldable  cross  wrench  having  four  wrench  mem- 
bers  (20)  pivoted  to  a  coupling  member  (10)  can  be  stretched 
into  a  cross  shape,  and  secured  on  its  stretched  position  by 
a  cap  member  (40)  which  is  provided  with  keys  (43)  to 
engage  with  key  ways  (17)  on  the  wrench  member  (20). 
When  the  wrench  is  not  used,  the  cap  member  is  rotated  to 
a  position  where  the  keys  (43)  are  not  engaged  with  the  key 
ways  (17)  on  wrench  members  (20)  so  that  the  wrench 
members  (20)  can  be  pivoted  to  a  folded  position. 



T h i s   i n v e n t i o n   r e l a t e s   to   c r o s s   w r e n c h   and  m o r e  

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

means   is   i n c l u d e d   to   e n a b l e   t h e   f o l d i n g   of  t h e   w r e n c h  

body   when  n o t   u s e d .  

W r e n c h e s   a r e   t h o s e   of  t h e   m o s t   i m p o r t a n t   and  m o s t -  

u s e d   t o o l s   in   a  m a c h a n i c ' s   k i t   f o r   l o o s e n i n g   o r  

t i g h t e n i n g   b o l t s   and  n u t s .   Among  them  a  c r o s s   w r e n c h  

s p e c i f i c a l l y   d e s i g n e d   f o r   some  s p e c i a l   o c c a s i o n s   i s  

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

l a r g e   s p a c e   when  s t o r e d   and  n o t   c o n v e n i e n t   to   be  c a r r i e d .  

A l t h o u g h   some  i m p r o v e m e n t s   has   b e e n   made  b e f o r e   t h e  

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

l e v e r s   e a c h   w i t h   work   h e a d   a t   two  e n d s   t h e r e o f ,   w h i c h   a r e  

p i v o t e d   a t   t h e   i n t e r s e c t i o n   p a r t   and  can  be  p i v o t e d   t o  

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

r e l a t i v e   l a r g e   s p e c e   when  s t o r e d   a w a y .  

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

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

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

W i t h   t h i s   and   o t h e r   o b j e c t s   in   v i e w ,   t h e   p r e s e n t  

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

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



i s   q u a r t e r e d   i n t o   f o u r   s e c t i o n s   in   c o n n e c t i o n ,   e a c h   t w o  

a d j a c e n t   s e c t i o n s   s p a c e d   a p a r t   w i t h   a  s l o t ,   t h e   t o p  

s u r f a c e   of  e a c h   s e c t i o n   b e i n g   p r o v i d e d   a  f i r s t   key  w a y ,  

and  t h e   f i r s t   key  ways  p o s i t i o n e d   on  a  c i r c l e   w h i c h  

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

c e n t r a l   a x i s   of  t h e   c o u p l i n g   member   and  t h e   key  w a y s ;  

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

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

b e t w e e n   two  a d j a c e n t   s e c t i o n s   and  r e c e i v e d   in   t h e   s l o t ,  

t h e   s e c o n d   end  b e i n g   p r o v i d e d   w i t h   a  s e c o n d   key  way  w h i c h  

c o n s t i t u t i n g   a  c i r c u l a r   key  way  w i t h   t h e   f i r s t   key  w a y s  

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

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

b e i n g   p r o v i d e d   w i t h   f o u r   key  e l e m e n t s   on  t h e   b o t t o m  

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

ched   p o s i t i o n   by  e n g a g i n g   w i t h   t h e   s e c o n d   key  ways  a n d  

r e l e a s i n g   t h e   w r e n c h   m e m b e r s   as  t h e   cap  member   b e i n g  

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

t h e   key  e l e m e n t s   e n g a g e d   w i t h   t h e   f i r s t   key  ways  o t h e r  

t h a n   t h e   s e c o n d   key  w a y s ;   and  a  h e a d e d   b o l t   h a v i n g   a  

t h r e a d e d   e n d ,   w h i c h   i n s e r t i n g   t h r o u g h   t h e   cap  member   a n d  

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

a  n u t   to   f a s t e n   b o t h   t o g e t h e r .  

A  f u r t h e r   f e a t u r e   of  t h e   i n v e n t i o n   r e s i d e s   in   t h a t  

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

w r e n c h ,   member   f o r   r e c e i v i n g   a  p i n   to   p i v o t   on  t h e  

c o u p l i n g   member   and  p e r m i t t i n g   a  l i m i t e d   l o n g i t u d i n a l  

m o v e m e n t   w i t h   r e s p e c t   to   t h e   c o u p l i n g   m e m b e r .  



To  p r e v e n t   t h e   h e a d e d   b o l t   f r om  r o t a t i n g   w i t h   t h e  

n u t ,   a  t h i r d   key  way  on  t h e   u p p e r   s u r f a c e   of  t h e   c a p  

member   and  a  c o r r e s p o n d i n g   t h i r d   key  a r e   s e p a r a t e l y  

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

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

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   may  be  a p p a r e n t   upon   c o n s i d e r a t i o n   of  t h e  

f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   when  r e a d   in  c o n j u n c t i o n  

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

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

i n v e n t i o n ;  

F i g . 2   i s   a  p e r s p e c t i v e   v i e w   of  t h e   f o l d a b l e   c r o s s  

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

F i g . 3   i s   a  s e c t i o n   v i e w   t a k e n   on  l i n e   3-3  of  F i g . l  

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

F i g . 4   i s   a  s e c t i o n   v i e w   t a k e n   on  l i n e   4-4  of  F i g . 2  

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

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

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

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

i n t e r g r a l l y   by  a  b o t t o m   p l a t e   t h e r e u n d e r .   B e t w e e n   e a c h  

two  a d j a c e n t   s e c t i o n s ,   t h e r e   i s   a  c h a n n e l   12  p r o v i d e d   f o r  

r e c e i v i n g   one  end  of  a  w r e n c h   member   20  w h i c h   i s   p i v o t e d  

to  w a l l s   of  t h e   a d j a c e n t   s e c t i o n .  

As  b e s t   s e e n   in   F i g . 3 ,   an  e x t e n d e d   b o r e   22  i s  

p r o v i d e d   a t   one  end  of  t h e   w r e n c h   member   20  f o r   i n s e r t i n g  



a  p i n   30  to   p i v o t   t h e   w r e n c h   member   20  to   t h e   c o u p l i n g  

member   10  w h i l e   p e r m i t t i n g   a  l i m i t e d   m o v e m e n t   of  t h e  

w r e n c h   member   20  in   t h e   p i v o t e d   p o s i t i o n ,   t h e   b e n e f i t  

w i l l   d e s c r i b e d   d e t a i l e d l y   h e r e i n a f t e r .  

A  cap  member   40,  as  shown  in  F i g . 1   and  F i g . 3 ,   i s  

f o r m e d   as  a  n o t c h e d   c i r c u l a r   p l a t e   h a v i n g   k e y s   43  

p r o v i d e d   on  t h e   b o t t o m   s u r f a c e   t h e r e o f .   The  n o t c h e s   41 

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

e a c h   two  a d j a c e n t   s e c t i o n s   of  t h e   c o u p l i n g   member   10  s u c h  

t h a t   t h e   n o t c h e s   41  can   be  a l i g n e d   w i t h   t h e   c h a n n e l s   t o  

a l l o w   t h e   p i v o t i n g   end  of  t h e   w r e n c h   member   20  l o n g i t u d i -  

n a l l y   e x t e n d e d   t h e r e i n   when  a  f o l d e d   p o s i t i o n   i s   to   b e  

t a k e n ,   as  shown  in  F i g . 4 .  

The  t o p   s u r f a c e   of  t h e   c o u p l i n g   member   10  and  t h e  

p i v o t i n g   end  of  e a c h   w r e n c h   member   20  a r e   r e s p e c t i v e l y  

p r o v i d e d   w i t h   key  ways  16,  17  w h i c h   a r e   p o s i t i o n e d   on  a  

c i r c l e ,   t h e   b o t t o m   s u r f a c e   of  t h e   cap  member  40  i s  

i n t e g r a l l y   f o r m e d   w i t h   key   43  to   e n g a g e   w i t h   t h e   key  w a y s  

16,  1 7 .  

F u r t h e r m o r e ,   a  h e a d e d   b o l t   50  h a v i n g   a  t h r e a d e d   e n d  

i s   i n s e r t e d   i n t o   t h e   h o l e   42  on  t h e   cap   member   40  t h r o u g h  

an  o p e n i n g   29  f o r m e d   a t   t h e   c e n t e r   of  t h e   c o u p l i n g   m e m b e r  

10  and  t h e   l o w e r   end  t h e r e o f   b e i n g   s c r e w e d   w i t h   a  n u t   6 0 .  

The  t i g h t n e s s   of  a t t a c h m e n t   of  t h e   cap  member   40  a g a i n s t  

t h e   c o u p l i n g   member   10  can  be  a d j u s t e d   by  r o t a t i n g   t h e  

n u t   60.  In  o r d e r   to   p r e v e n t   t h e   b o l t   50  f rom  r o t a t i n g  

w i t h   t h e   n u t   60,  an  a d d i t i o n a l   key  52  i s   p r o v i d e d   on  t h e  



key  way  45  i s   c o r r e s p o n d i n g l y   p r o v i d e d   on  t h e   cap   m e m b e r  

4 0 .  

When  t h e   w r e n c h   i s   to   be  u s e d ,   t h e   w r e n c h   m e m b e r s   20  

a r e   p i v o t e d   to   become   s t r a i g h t ,   and  t h e n   e a c h   b e i n g  

p u s h e d   f o r w a r d   to   a l i g n   t h e   key  ways  17  t h e r e o n   w i t h   t h e  

key  ways  16  on  t h e   c o u p l i n g   member   10.   F o l l o w i n g  

l o o s e n i n g   t h e   n u t   60,   t h e   cap  member   40  i s   t h e n   r o t a t e d  

to   a  p o s i t i o n   w h e r e   t h e   k e y s   43  e n g a g e s   w i t h   t h e   key  w a y s  

17  and  m e a n w h i l e   r o t a t i n g   t h e   n u t   60  to   t i g h t e n   t h e  

c o u p l i n g   member   10  a g a i n   t h e r e b y   s e c u r e i n g   t h e   w r e n c h  

member   20  in   i t s   s t r e t c h e d   p o s i t i o n   to   be  r e a d y   f o r   u s e .  

A f t e r   u s i n g ,   t h e   w r e n c h   m e m b e r s   20  can  be  f o l d e d   t o  

p a r a l l e l   w i t h   e a c h   o t h e r ,   as  shown  in  F i g . 2 ,   by  f i r s t l y  

l o o s e n i n g   t h e   n u t   60,  t h e n   r o t a t i n g   t h e   cap   member   40  

t h r o u g h   a  r i g h t   a n g l e   to   a  p o s i t i o n   w h e r e   t h e   k e y s   43 

e n g a g e s   w i t h   t h e   key  ways  16  and  t h e   n o t c h e s   41  a l i g n s  

w i t h   t h e   c h a n n e l s   12,  t h e   w r e n c h   member   20  now  can  b e  

p i v o t e d   down  to   a  f o l d e d   p o s i t i o n .  

The  e d g e s   of  w a l l s   of  t h e   c o u p l i n g   member   10  w h i c h  

h o l d i n g   t h e   w r e n c h   member   20  a r e   p r e f e r a b l y   r o u n d e d   t o  

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

t h e   s t r e n g t h   of  t h e   c o u p l i n g   member   10  i s   i m p r o v e d .  



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

a  c o u p l i n g   member   (10)   i n c l u d i n g   a  r i g i d   p l a t e  

w h i c h   i s   q u a r t e r e d   i n t o   f o u r   s e c t i o n s   in  c o n n e c t i o n ,   e a c h  

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

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

(16)  and  s a i d   f i r s t   key  ways  (16)   p o s i t i o n e d   on  a  c i r c l e  

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

ween  t h e   c e n t r a l   a x i s   of  t h e   c o u p l i n g   member   (10)   a n d  

s a i d   key  ways  ( 1 6 ) ;  

f o u r   w r e n c h   member s   (20)   e a c h   h a v i n g   a  w o r k i n g  

head   a t   a  f i r s t   end ,   and  a  s e c o n d   end  p i v o t e d   to   s a i d  

c o u p l i n g   member   (10)   b e t w e e n   two  a d j e c e n t   s e c t i o n s   a n d  

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

w i t h   a  s e c o n d   key  way  (17)  w h i c h   c o n s t i t u t i n g   a  c i r c u l a r  

key  way  w i t h   s a i d   f i r s t   key  ways  (16)   when  s a i d   w r e n c h  

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

a  cap   member   (40)   r e l e a s a b l y   a t t a c h e d   to   s a i d  

c o u p l i n g   member   ( 2 0 ) ,   b e i n g   p r o v i d e d   w i t h   f o u r   k e y  

e l e m e n t s   (43)   on  t h e   b o t t o m   s u r f a c e   t h e r e o f   f o r   l o c k i n g  

s a i d   w r e n c h   m e m b e r s   (20)   in  s t r e t c h e d   p o s i t i o n   b y  

e n g a g i n g   w i t h   s a i d   s e c o n d   key  ways  ( 1 7 ) ,   and  r e l e a s i n g  

s a i d   w r e n c h   m e m b e r s   (20)   as  s a i d   cap   member  (40)   b e i n g  

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

s a i d   key  e l e m e n t s   (43)  e n g a g e d   w i t h   s a i d  f i r s t   key  w a y s  

(16)  o t h e r   t h a n   s a i d   s e c o n d   key  ways  ( 1 7 ) ;   and  means   f o r  

a d j u s t a b l y   f a s t e n i n g   s a i d   cap  member   (40)  t h e r b y   t h e  



t i g h t n e s s   of  e n g a g e m e n t   of  s a i d   cap  member   (40)  w i t h   s a i d  

c o u p l i n g   member   (10)   can  be  a d j u s t e d .  

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

w h e r e i n   s a i d   w r e n c h   member   (20)   i s   p r o v i d e d   w i t h   a n  

e x t e n d e d   b o r e   (22)   a t   s a i d   p i v o t i n g   end  f o r   r e c e i v i n g   a  

p i n   (30)  to   p i v o t   on  s a i d   c o u p l i n g   member   (10)  and  p e r m i t  

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

c o u p l i n g   member   ( 1 0 ) .  

3.  a  f o l d a b l e   c r o s s   s o c k e t   w r e n c h   as  c l a i m e d   in   c l a i m   1 ,  

w h e r e i n   s a i d   means   f o r   a d j u s t a b l y   f a s t e n i n g   s a i d   c a p  

member   (40)  i n c l u d i n g   a  h e a d e d   b o l t   (50)  h a v i n g   a  

t h r e a d e d   e n d ,   s a i d   h e a d e d   b o l t   (50)   i n s e r t s   t h r o u g h   s a i d  

cap  member   (40)   and  s a i d   c o u p l i n g   member   (10)  and  h a v i n g  

t h e   t h r e a d e d   end  t h e r e o f   s c r e w e d   w i t h   a  nu t   ( 6 0 ) .  

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

or  3,  w h e r e i n   s a i d   cap   member  (40)   p r o v i d e d   w i t h   a  t h i r d  

key  way  on  t h e   u p p e r   s u r f a c e   t h e r e o f   and  s a i d   h e a d e d   b o l t  

(50)  c o r r e s p o n d i n g l y   p r o v i d e d   w i t h   a  t h i r d   key  on  t h e  

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

(50)  w i t h   s a i d   cap   member   (40)  to   p r e v e n t   s a i d   h e a d e d  

b o l t   (50)   f rom  r o t a t i n g   t o g e t h e r   w i t h   s a i d   n u t   (60)   b e i n g  

r o t a t e d .  
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