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A  method  and  a  device  for  bending  a  wire  into  a  zigzag  shape. 

A  wire  (10)  is  bent  into  a  zigzag  shape  by  being  clamped 
at  two  spaced-apart  points  while  a  hook  (20)  engages  a  point 
of  the  wire  midway  between  the  two  points  and  pulls  the  wire 
against  an  abutment  (31).  One  of  the  points  is  thereafter  dis- 
placed  linearly  towards  the  other  point  while  the  hook  and 
the  abutment  (31)  are  being  pivoted  in  a  circular  arc  with  the 
other  point  as  centre  of  pivotment. 



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

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

c a r r y i n g   o u t   t h e   m e t h o d .  

I t   i s   c o n s i d e r a b l y   more   d i f f i c u l t   t h a n   one  c a n  

i m a g i n e   to   bend   a  w i r e   i n t o   an  a c c u r a t e   z i g z a g   s h a p e .  

The  r e a s o n   f o r   t h i s   i s   t h a t   i f   t h e   b e n d i n g   of  a  w i r e  

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

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

and  t h e   z i g z a g   s h a p e   w i l l   b e c o m e   skew  or  i r r e g u l a r ,  

or  an  a r c u a t e   z i g z a g  f o r m a t i o n   i s   o b t a i n e d   i n s t e a d  

of  a  s t r a i g h t   o n e .   Such  an  e x a c t   z i g z a g   s h a p e   i s   t h u s  

n o t   o b t a i n a b l e ' b y   t h e   c o m m o n e s t   b e n d i n g   t e c h n i q u e ,  

n a m e l y   t h a t   u s i n g   w h e e l s   w i t h   z i g z a g - s h a p e d   p e r i p h e -  

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

The  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   i s   to  p r o v i d e  

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

a  s i m p l e   and  r e l i a b l e   way  and  a t   a  h i g h   s p e e d   w i t h o u t  

any  r i s k   of  i m p e r f e c t   b e n d s .   A c c o r d i n g   to  t h e   i n v e n -  

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

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

s p a c e d   a p a r t ,   t h a t   an  e n g a g e m e n t   member   i s   c a u s e d  

to   e n g a g e   t h e   w i r e   a t   a  t h i r d   p o i n t   midway   b e t w e e n  

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

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

f o r c e   a t   s a i d   f i r s t   and  s e c o n d   p o i n t s ,   t h a t   s a i d   s e c o n d  

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

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

b e t w e e n   t h e   t u r n i n g   p o i n t s   of  t h e   z i g z a g   s h a p e   t o  

be  p r o d u c e d ,   u n d e r   p i v o t m e n t   of  t h i r d   p o i n t   w i t h   t h e  

f i r s t   p o i n t   s e r v i n g   as  c e n t r e   of  p i v o t m e n t ,   a  c o m p l e t e  

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

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

t h a t   t h e   w i r e   i s   t h e r e a f t e r   f e d ,   s u c h   t h a t   t h e   h a l f  



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

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

member   w h i c h   i s   m o v a b l e   in  and  o u t   of  t h e   p a t h   o f  

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

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

t a n c e   t o w a r d s  a n d   away  f rom  s a i d   f i r s t   w i r e   h o l d i n g  

m e m b e r ,   a  member   f o r  e n g a g i n g   t h e   w i r e   m idway   b e t w e e n  

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

w i r e   h o l d i n g   m e m b e r s   by  a  f o r c e   w h i c h   is   l e s s   t h a n  

t h e   f o r c e   of  r e t e n t i o n   of  t h e   f i r s t   and  s e c o n d   w i r e  

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

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

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

i n g   member   in  an  a r c u a t e   p a t h   w i t h   t h e   p o i n t   of  e n -  

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

as  c e n t r e ,   w h e r e b y   t h e   w i r e   w i l l   be  c o m p l e t e l y   b e n t  

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

member   and  t h e   e n g a g e m e n t   member   and  h a l f   b e n t   a t  

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

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

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

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

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

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

An  a d v a n t a g e o u s   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  

c h a r a c t e r i s e d   in  t h a t   a  f i r s t   a d j u s t i n g   d e v i c e   i s  

c o n n e c t e d   to   t h e   w i r e   f e e d i n g   means   f o r   c h a n g i n g   t h e  

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

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

member   to   c a u s e   i t   to   e n g a g e   t h e   w i r e   a t   a  p o i n t   w h o s e  

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

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

member   c o r r e s p o n d s   to  t h e   a d j u s t e d   w i r e   f e e d i n g   d i -  

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

to   c h a n g e   t h e   p o i n t   of  e n g a g e m e n t   of  t h e   w i r e   e n g a g i n g  



member   w i t h   t h e   w i r e ,   s u c h   t h a t   i t   i s   c o n s t a n t l y   l o -  

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

w i r e   h o l d i n g   m e m b e r s .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   in  g r e a t e r   d e t a i l  

h e r e i n b e l o w   w i t h   r e f e r e n c 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 ,  

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

of  t h e   i n v e n t i o n   and  in  w h i c h   F i g .   1  i s   a  t o p   p l a n  

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

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

w h i l e   F i g .  2   s i m i l a r l y   shows   a  m o d i f i e d   e m b o d i m e n t  

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

w i t h   i n c r e a s i n g   or  d e c r e a s i n g   w i d t h .  

In  t h e   d r a w i n g s ,   10  d e s i g n a t e s   a  s t r a i g h t   w i r e ,  

f o r   i n s t a n c e   of  a  d i a m e t e r   of  8 -10   mm,  w h i c h   i s   b e n t  

i n t o   a  z i g z a g   s h a p e   by  means   of  t h e   i l l u s t r a t e d   d e v i c e ,  

as  shown  a t   10a .   The  m a c h i n e   f o r   b e n d i n g   t h e   w i r e  

has   t w o  l i n k   a rms  11,  12  w h i c h ,   a t   a  f i r s t   e n d ,   a r e  

p i v o t a l l y   i n t e r c o n n e c t e d   by  means   of  a  b e a r i n g   1 3 .  

The  f i r s t   arm  11  i s   p i v o t a l l y   m o u n t e d   by  means   o f  

a  b e a r i n g   14  on  a  f r a m e   ( n o t   s h o w n ) .   S i m i l a r l y ,   t h e  

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

means   of  a  b e a r i n g   15  on  an  e l e m e n t   30  w h i c h   i s   l i n e a r l y  

d i s p l a c e a b l e   t o w a r d s   and  away  f rom  t h e   o t h e r   end  o f  

t h e   f i r s t   arm  11,  as  a p p e a r s   f rom  t h e   d r a w i n g .   A  f u r t h e r  

arm  16  i s   c o n n e c t e d   to   t h e   a rms  11  and  12  by  m e a n s  

of  t h e   common  b e a r i n g   13  of  s a i d   a r m s .   The  arm  1 6 ,  

w i t h   i t s   d i s t a l   end  w i t h   r e s p e c t   to   t h e   b e a r i n g   1 3 ,  

i s   p i v o t a l l y   m o u n t e d   by  means   of  a  b e a r i n g   32  a t   t h e  

end  of  an  a d d i t i o n a l   arm  17  t h e   o p p o s i t e   end  of  w h i c h  

i s   m o u n t e d   on  t h e   f r a m e   by  means   of  a  b e a r i n g   33  a t  

a  d i s t a n c e   f rom  t h e   b e a r i n g   14  of  t h e   arm  11  t h a t  

c o r r e s p o n d s   to   t h e   d i s t a n c e   b e t w e e n   t h e   b e a r i n g s   1 3 ,  

32  of  t h e   arm  16,  and  t h e   d i s t a n c e   b e t w e e n   t h e   b e a r i n g s  

32,  33  of  t h e   arm  17  c o r r e s p o n d s   to  t h e   d i s t a n c e   b e t w e e n  

t h e   b e a r i n g s   13,  14  of  t h e   arm  11.  T h u s ,   t h e   a r m s  

11,   16  and  17  f o r m   a  p a r a l l e l o g r a m m a t i c   a r r a n g e m e n t .  



The  a rms  11,  12,  a t   s a i d   o t h e r   e n d s ,   a r e   p r o v i d e d  

w i t h   c l a m p i n g   j aws   21  and  22,  r e s p e c t i v e l y ,   of  w h i c h  

t h e   c l a m p i n g   jaw  21  of  t h e   f i r s t   arm  i s   d i s p l a c e a b l e ,  

by  means   of  a  p i s t o n   and  c y l i n d e r   a s s e m b l y   23,  a t  

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

and  away  f r o m   an  a b u t m e n t   c o n n e c t e d   to   t h e   f r a m e   a t  

a  p o i n t   d i r e c t l y   a b o v e   t h e   b e a r i n g   of  t h e   arm  11  t o  

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

t i o n ,   w h i l e   t h e   c l a m p i n g   jaw  22  of  t h e   o t h e r   arm  i s  

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

and  away  f rom  an  a b u t m e n t   m o u n t e d   on  t h e   f r a m e   c o n c e n -  

t r i c a l l y   w i t h   t h e   b e a r i n g   15  of  t h e   a rm,   by  m e a n s  

of  a  p i s t o n   and  c y l i n d e r   a s s e m b l y   24.  P r e f e r a b l y ,  

t h e   c l a m p i n g   jaw  21  and  i t s   a b u t m e n t   a r e   m o u n t e d   o n  

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

in  t h e   p l a n e   of  m o v e m e n t   of  t h e   arm  11 .   The  jaw  21 

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

t h e   arm  in  o r d e r   t h a t   i t   s h o u l d   be  r e m o v a b l e   f r o m  

t h e   p a t h   of  m o v e m e n t   of  t h e   b e n t   w i r e   10  when  t h e  

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

h e r e i n b e l o w .   A  p i s t o n   and  c y l i n d e r   a s s e m b l y   18  i s  

m o u n t e d   on  t h e   arm  16  and  c o n n e c t e d   by  a  c o u p l i n g  

19  to   a  hook   20  w h i c h ,   by  means   of  s a i d   p i s t o n   a n d  

c y l i n d e r   a s s e m b l y ,   can  be  r a i s e d   and  l o w e r e d   and  p u l l e d  
in  t h e   d i r e c t i o n   of  a  b e a r i n g   h o u s i n g   and  an  a b u t m e n t  

31  in  o r d e r ,   when  in   t h e   l o w e r e d   p o s i t i o n ,   to   d r a w  

t h e   w i r e   10  a g a i n s t   t h e   s u r f a c e   of  t h e   a b u t m e n t   w h i c h  

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

c e n t r e   f rom  t h e   v e r t i c a l   s i d e   e d g e s .  

A  f e e d i n g   d e v i c e   25  i s   a d a p t e d   to   e n g a g e   t h e  

w i r e   10  by  means   of  a  jaw  a s s e m b l y   26  w h i c h   i s   b r o u g h t  

i n t o   and  o u t   of  e n g a g e m e n t   w i t h   t h e   w i r e   10  by  m e a n s  

of  a  p i s t o n   and  c y l i n d e r   a s s e m b l y ,   to   f e e d   i t   a  p r e d e -  

t e r m i n e d   d i s t a n c e .   The  f e e d i n g   d e v i c e   i s   r e c i p r o c a t -  

i n g   in   t h e   l o n g i t u d i n a l   d i r e c t i o n   of  t h e   w i r e   10  w i t h  

t h e   a i d   of  a  p i s t o n   and  c y l i n d e r   a s s e m b l y   2 8 .  



The  d e v i c e   d e s c r i b e d   a b o v e   o p e r a t e s   in  t h e   f o l l o w -  

i n g   m a n n e r   when  u s e d   f o r   b e n d i n g   a  w i r e   10  i n t o   a  

z i g z a g   s h a p e   10a .   I t   i s   a s s u m e d   t h a t   t h e   f o r m a t i o n  

i l l u s t r a t e d   to   t h e   r i g h t   in   t h e   d r a w i n g   has   p r e v i o u s -  

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

i n g   p o s i t i o n   f o r   a  new  b e n d i n g   o p e r a t i o n   w i t h   t h e  

a rms   11,  12  and  16  in  t h e i r   l o w e r m o s t   p o s i t i o n   i n  

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

and   c y l i n d e r   a s s e m b l i e s   23  and  24  a r e   o p e r a t e d   a n d  

c l a m p   t h e   w i r e   10  a g a i n s t   t h e   p e r t a i n i n g  a b u t m e n t .  

At  t h e   same  t i m e ,   t h e   p i s t o n   and  c y l i n d e r   a s s e m b l y  

18  i s   a c t i v a t e d ,   w h e r e b y   t h e   hook   20  i s   l o w e r e d   o v e r  

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

31  w h e r e   t h e   w i r e   i s  p r e b e n t   b e c a u s e   of  t h e   c e n t r a l l y  

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

of  t h e   z i g z a g   f o r m a t i o n   a r e   s t r e t c h e d .   When  t h e   p i s t o n  

and  c y l i n d e r   a s s e m b l y   29  i s   a c t i v a t e d ,   t h e   e l e m e n t  

30,  w h i c h   s u p p o r t s   s a i d   o t h e r   end  of  t h e   arm  12,  i s  

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

11.  As  c l e a r l y   a p p e a r s   f rom  t h e   d r a w i n g ,   t h e   a r m s  

11,  12  w i l l   t h e n   s w i n g   t o w a r d s   e a c h   o t h e r   a t   t h e   s a m e  

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

14.  The  arm  17  i s   so  m o u n t e d   on  t h e   f r a m e   t h a t   i t  

e x t e n d s   in  p a r a l l e l   w i t h   t h e   arm  11  and  s i n c e   t h e  

b e a r i n g s   of  t h e   arm  17  a r e   s p a c e d   t h e   same  d i s t a n c e  

f r o m   e a c h   o t h e r   as  t h o s e   of  t h e   arm  11,  t h e   p a r a l l e l o -  

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

m o v e m e n t   of  t h e   a rms   m a i n t a i n s   t h e   arm  16  on  a  l i n e  

w h i c h   i s   an  e x t e n s i o n   of  t h e   b i s e c t o r   of  t h e   a n g l e  

f o r m e d   by  t h e   a rms   11  and  12.  Of  g r e a t   i m p o r t a n c e  

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

t h e   w i r e   i s   r e t a i n e d   by  means   of  t h e   c l a m p i n g   j a w s  

21,   22  e x c e e d s   t h e   f o r c e   by  w h i c h   t h e   hook   h o l d s   t h e  

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

of  t h e   p i s t o n   and  c y l i n d e r   a s s e m b l y   18,  s u c h   t h a t  

t h e   hook   20  can  be  e x t r a c t e d   (by  b e i n g   r e s i l i e n t )  

a  c e r t a i n   d i s t a n c e ,   a b o u t   5  mm,  when  t h e   a s s e m b l y  

18  s t a r t s   to  p u l l .   In  a c t u a l   p r a c t i c e ,   i t   has   p r o v e d  



s u i t a b l e   t h a t   t h e   j aws   21,  22  h o l d   t h e   w i r e   by  a  f o r c e  

of  a b o u t   1  t o n   w h i l e   t h e   t r a c t i v e   f o r c e   of  t h e   p i s t o n  
and  c y l i n d e r   a s s e m b l y   i s   a b o u t   350  kg.   When  t h e   e l e m e n t  

30  has   b e e n   moved  t o w a r d s   t h e   b e a r i n g   14  to   an  e x t e n t  

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

b e n d s   p r o d u c e d   a t   t h e   c l a m p i n g   jaw  21  and  a t   t h e   h o o k  

20,   a r e   c o m p l e t e   w h e r e a s   o n l y   h a l f   a  b e n d   has   b e e n  

a c h i e v e d   a t   t h e   c l a m p i n g   jaw  22.   The  p i s t o n   and  c y l i n d e r  

a s s e m b l y   29  i s   t h e r e a f t e r   d e a c t i v a t e d   and  t h e   j a w s  

21,  22,  l i k e   t h e   hook  20,  a r e   r e l e a s e d   by  d e a c t i v a t i o n  

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

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

t h e   w i r e   w h i c h   has   now  b e e n   b e n t .   D u r i n g   t h e   b e n d i n g  

o p e r a t i o n ,   t h e  f e e d   d e v i c e   has   b e e n   moved  to  t h e   l e f t  

in   t h e   d r a w i n g   o u t   of  i t s   e n g a g e m e n t   w i t h   t h e   w i r e  

10,  and  a f t e r   t h e   j aws   21,  22  and  t h e   hook   20  h a v e  

b e e n   r e l e a s e d ,   t h e   p i s t o n   and  c y l i n d e r   a s s e m b l y   27  

i s   a c t i v a t e d ,   s u c h   t h a t   t h e   jaw  a s s e m b l y   26  i s   c l a m p e d  

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

a s s e m b l y   28  i s   a c t i v a t e d   f o r   m o v i n g   t h e   w i r e   10  t o  

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

w i r e   p o r t i o n   h a l f   b e n t   in   t h e   jaw  22  i s   p l a c e d   i n  

t h e   jaw  21.  As  e a r l i e r   m e n t i o n e d ,   t h e   jaw  21  i s   r e m o v e d  

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

may  move  f r e e l y   in  t h e   d i r e c t i o n   of  f e e d .   D u r i n g   t h e  

m o v e m e n t   of  t h e   w i r e   10,  t h e   p i s t o n   and  c y l i n d e r   a s -  

s e m b l y   29  i s   a c t i v a t e d   f o r   r e t u r n i n g   t h e   a rms   1 1 ,  

12  to   t h e i r   p o s i t i o n   of  a l i g n m e n t ,   w h e r e a f t e r   a  n e w  

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

b e n t   in  t h e   c l a m p i n g   jaw  22,  now  in  p o s i t i o n   in  t h e  

c l a m p i n g   jaw  2 1 .  

F i g .   2  shows   a  m o d i f i 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  

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

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

as  webs  in  beams   w i t h   i n c r e a s i n g   a n d / o r   d e c r e a s i n g  

s p a c i n g s   b e t w e e n   t h e   f l a n g e s .   To  make  i t   p o s s i b l e  

to   p r o d u c e   s u c h   z i g z a g   f o r m a t i o n s ,   means   m u s t   be  p r o -  



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

and  t h e r e a f t e r   b e n t ,   w h i c h   means   t h a t   t h e   f e e d   d e v i c e  

m u s t   be  a d j u s t a b l e ,   l i k e   t h e   l i m i t s   of  t h e   r e c i p r o c a t -  

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

to   t h e   f e e d   d e v i c e .   M o r e o v e r ,   t h e   p o i n t   of  e n g a g e m e n t  

of  t h e   hook   e n g a g i n g   t h e   w i r e   midway   b e t w e e n   t h e   c l a m p -  

i n g   j aws   m u s t   be  so  a d j u s t a b l e   t h a t   t h e   hook   w i l l  

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

f o r   c a r r y i n g   o u t   t h i s   p r o c e s s   i s   i l l u s t r a t e d   in  F i g .   2 .  

In  F i g .   2,  40  d e s i g n a t e s   a  c l a m p i n g   jaw  c o r r e s p o n d -  

i n g   to  t h e   c l a m p i n g   jaw  21  in   F i g .   1  and  b e i n g   d i s p l a c e -  

a b l e   u p w a r d l y   and  d o w n w a r d l y   in  t h e   v e r t i c a l   d i r e c t i o n  

by  means   of  a  p i s t o n   and  c y l i n d e r   a s s e m b l y   41  in   t h e  

s a m e . m a n n e r   and  f o r   t h e   same  p u r p o s e   as  t h e   c l a m p i n g  

jaw  21.  An  e l e m e n t   42  e q u i p p e d   w i t h   a  c l a m p i n g   j a w  

43  and  c o r r e s p o n d i n g   to   t h e   e l e m e n t   30  i s  p r o v i d e d ,  

l i k e   a  f e e d   d e v i c e   44  w i t h   c l a m p i n g   j aws   45.  46  d e s i g -  

n a t e s   a  hook   d e v i c e   f o r   e n g a g i n g   t h e   w i r e   10  m i d w a y  

b e t w e e n   t h e   p o i n t s   of  e n g a g e m e n t   of  t h e   c l a m p i n g   j a w s  

40,   43,  and  47  d e s i g n a t e s   a  d e v i c e   f o r   o p e r a t i n g   t h e  

hook   d e v i c e   46.  The  hook   d e v i c e   46  and  t h e   d e v i c e  

47  f o r   o p e r a t i n g   i t   may  be  d e s i g n e d   in   t h e   m a n n e r  

shown  in  F i g .   1,  and  a rms   c o r r e s p o n d i n g   to   t h e   a r m s  

11,  12  in  F i g .   1  may  a l s o   be  p r o v i d e d   b u t   a r e   n o t  

shown  in  F i g .   2  to   i n d i c a t e   t h a t   t h e r e   a r e   a l s o   o t h e r  

p o s s i b i l i t i e s   f o r   p i v o t i n g   t h e   hook  d e v i c e   46,  f o r  

i n s t a n c e   by  means   of  an  a r r a n g e m e n t   of  p i s t o n   a n d  

c y l i n d e r   a s s e m b l i e s .   The  e s s e n t i a l   t h i n g   i s   t h a t   t h e  

hook   d e v i c e   e n g a g e s   t h e   w i r e   midway   b e t w e e n   t h e   b e n d i n g  

p o i n t s   p r o d u c e d   by  t h e   c l a m p i n g   jaws  40  and  43  a n d  

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

l e s s   t h a n   t h e   f o r c e   by  w h i c h   t h e   c l a m p i n g   j aws   4 0 ,  

43  e n g a g e   t h e   w i r e   10,   as  in  t h e   p r e v i o u s   e m b o d i m e n t .  

In  o r d e r   to  c h a n g e   t h e   l e n g t h   of  w i r e   w h i c h   i s  

f e d   and  t h e r e a f t e r   b e n t ,   two  m o t o r s   48  and  49  ( F i g .   2 )  

a r e   p r o v i d e d  w h i c h   a r e   e a c h   c o n n e c t e d   to   a  s h a f t   50 

and  51,  r e s p e c t i v e l y .   The  f i r s t   s h a f t   50  has   a  f i r s t  



t h r e a d e d   p o r t i o n   52  and  a  s e c o n d   t h r e a d e d   p o r t i o n  

53.  The  s e c o n d   s h a f t   51  has   a  f i r s t   t h r e a d e d   p o r t i o n  

54  and  a  s e c o n d   t h r e a d e d   p o r t i o n   55.  The  two  t h r e a d e d  

p o r t i o n s   of  t h e   f i r s t   s h a f t   50  and  t h e   f i r s t   t h r e a d e d  

p o r t i o n   of  t h e   s e c o n d   s h a f t   51  c o n s i s t   of  t h r e a d s  

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

55  of  t h e   s h a f t   51  c o n s i s t s   of  a  t h r e a d   w i t h   b u t   h a l f  

s a i d   p i t c h .   An  a b u t m e n t   56  w i t h   a  t h r e a d e d   t h r o u g h h o l e  

i s   d i s p o s e d   on  t h e   f i r s t   t h r e a d e d   p o r t i o n   52  of  t h e  

f i r s t   s h a f t   50.  S i m i l a r l y ,   a b u t m e n t s   58  and  59  w i t h  

t h r e a d e d   t h r o u g h h o l e s   a r e   d i s p o s e d   on  t h e   f i r s t   t h r e a d -  

ed  p o r t i o n  ' 5 4   of  t h e   s e c o n d   s h a f t   and  on  t h e   s e c o n d  

t h r e a d e d   p o r t i o n   53  of  t h e   f i r s t   s h a f t ,   r e s p e c t i v e l y .  

The   f e e d   d e v i c e  4 4   has   a  p r o j e c t i o n   63  of  s h o r t e r  

l e n g t h  a n d  a   p r o j e c t i o n   64  of  g r e a t e r   l e n g t h .   As  a p p e a r s  
f r o m   t h e   f i g u r e ,   t h e   s h o r t e r   p r o j e c t i o n   63  of  t h e  

f e e d   d e v i c e   e n g a g e s   a  f i x e d   a b u t m e n t   57  in   i t s   f o r w a r d  

p o s i t i o n   w h i l e   t h e   l o n g e r   p r o j e c t i o n   64  e n g a g e s   a n  

a b u t m e n t   56  in   t h e   r e a r   p o s i t i o n   of  t h e   f e e d   d e v i c e .  

By  r o t a t i o n   of  t h e   s h a f t   50  a n d ,   h e n c e ,   of  t h e   t h r e a d e d  

p o r t i o n   52,  t h e   p o s i t i o n   of  t h e   a b u t m e n t   56  i s   c h a n g e d  

a n d ,   in  t h i s   way,   i t   i s   e a s y   to   c h a n g e   t h e   r a n g e   o f  

t h e   d i s t a n c e   w i t h i n   w h i c h   t h e   f e e d   d e v i c e   44  i s   m o v i n g ,  

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

f e d .   S i m i l a r l y ,   t h e   m o v a b l e   e l e m e n t  4 2   has   a  s h o r t e r  

p r o j e c t i o n   65  and  a  l o n g e r   p r o j e c t i o n   66,  t h e   s h o r t e r  

p r o j e c t i o n   65  e n g a g i n g   t h e   a b u t m e n t   58  on  t h e   f i r s t  

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

42  i s   in   i t s   p o s i t i o n   to   t h e   l e f t   in   t h e   f i g u r e   w h i l e  

t h e   l o n g e r   p r o j e c t i o n   66  e n g a g e s   t h e   a b u t m e n t   59  o n  

t h e   s e c o n d   t h r e a d e d   p o r t i o n   53  of  t h e   f i r s t   arm  w h e n  

t h e   e l e m e n t   42  i s   in  i t s   end  p o s i t i o n   to  t h e   r i g h t  

in   t h e   f i g u r e .   T h i s   e n s u r e s   t h a t   t h e   e l e m e n t   42  i s  

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

or  s h o r t e n e d   w i r e   l e n g t h   f e d   by  t h e   f e e d   d e v i c e   4 4 .  

N a t u r a l l y ,   t h e   hook   d e v i c e   46  m u s t   a l s o   be  a d j u s t e d  

to   t h e   a d j u s t e d   w i r e   l e n g t h ,   w h i c h   in  t h e   i n s t a n t  



i s   e f f e c t e d   by  means   of  a  g u i d e   member   61  h a v i n g   a  
r o u n d e d   e n t r a n c e   ramp  62.  The  g u i d e   member   61  h a s  

a  p r o t r u d i n g   lug   60  w i t h   a  t h r e a d e d   t h r o u g h h o l e   w h i c h  

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

s h a f t .   The  member   61  s h o u l d   be  moved  b u t   h a l f   t h e  

d i s t a n c e   as  c o m p a r e d   w i t h   t h e   f e e d   d e v i c e   44  and  f o r  

t h i s   r e a s o n   t h e   t h r e a d   of  t h e   t h r e a d e d   p o r t i o n   55 

has   b u t   h a l f   t h e   p i t c h   as  c o m p a r e d   w i t h   t h e   o t h e r  

t h r e a d e d   p o r t i o n s   52,  53  and  54.  In  F i g .   2,  g u i d e  

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

m o t o r s   48  and  49  w h i c h   a r e   of  a  s u i t a b l e   t y p e   s p e c i f i c  

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

t h e   b e n d i n g   c y c l e .   T h u s ,   t h e   m o t o r   49  i s   a c t i v a t e d  

when  t h e   e l e m e n t   42  has   s t a r t e d   to   move  t o w a r d s   t h e  

c l a m p i n g   jaw  40  and  t h e   e n g a g e m e n t   d e v i c e   46  has   l e f t  

t h e   member   61.  T h u s ,   t h e   a b u t m e n t   58  and  t h e   lug   60  

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

of  t h e   n e x t   b e n d i n g   c y c l e .   When  b e n d i n g   has   b e e n   e f -  

f e c t e d   and  t h e   e l e m e n t   42  s t a r t s   i t s   m o v e m e n t   to  t h e  

l e f t ,   t h e   m o t o r   48  i s   a c t i v a t e d ,   w h i c h   i s   of  t h e   s a m e  

t y p e   as  t h e   m o t o r   49,  w h e r e b y   t h e   a b u t m e n t s   56  a n d  

59  a r e   moved  t h e   d e s i r e d   d i s t a n c e .   In  o r d e r   to   i n t e r r u p t  

t h e   m o v e m e n t   of  t h e   e l e m e n t s   44  and  42,  as  t h e i r   p r o -  

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

or  o t h e r   means   may  be  u s e d .   In  F i g .   2,  i t   i s   a s s u m e d  

t h a t   t h e   f e e d   d e v i c e   44  and  t h e   e l e m e n t   42  w i t h   t h e  

c l a m p i n g   jaw  43,  as  in  t h e   p r e v i o u s   e m b o d i m e n t ,   a r e  

d i s p l a c e d   d u r i n g   t h e   f e e d i n g   and  w i r e   b e n d i n g   o p e r a -  
t i o n s ,   r e s p e c t i v e l y ,   by  means   of  p i s t o n   and  c y l i n d e r  

a s s e m b l i e s   of  t h e   same  t y p e   as  d e s c r i b e d   a b o v e .   H o w e v e r ,  

i t   i s   of  c o u r s e   a l s o   c o n c e i v a b l e   to   h a v e   t h e   s h a f t s  

50,  51  w i t h   t h e   t h r e a d e d   p o r t i o n s   d i r e c t l y   e n g a g e  
t h e   e l e m e n t s   44  and  42  f o r   p r o d u c i n g   t h e   f e e d i n g   a n d  

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

s p e e d   w i l l   t h e r e b y   be  r e d u c e d .   I t   a p p e a r s   t h a t   t h e  

a b u t m e n t s   56  and  59  a r e   a l w a y s   moved  o v e r   e q u a l l y  

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

t h e y   may  be  i n t e r c o n n e c t e d .  



In  t h e   f o r e g o i n g ,   t h e   w i r e   10  has   b e e n   r e g a r d e d  

as  a  r i g i d ,   u n r e s i l i e n t   body   b u t   a  c e r t a i n   d e g r e e  

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

h o w e v e r   n o t   a f f e c t   t h e   m e t h o d   of  b e n d i n g   or  t h e   a p p a -  
r a t u s   p e r   s e .   H o w e v e r ,   r e g a r d   s h o u l d   be  p a i d   w h e n  

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

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

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

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

t h e   m a c h i n e   has   a  n u m b e r   of  c o m p o n e n t s   w h i c h   a r e   n o t  

shown  in  t h e   d r a w i n g s ,   f o r   i n s t a n c e   a  s t r a i g h t e n i n g  

d e v i c e   b e f o r e   t h e   f e e d   d e v i c e   25  and  c o n t r o l   m e a n s  

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

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

in   t h e   c o r r e c t   o r d e r .  



1.  A  m e t h o d   f o r   b e n d i n g   a  w i r e   (10)   i n t o   a  z i g z a g  

s h a p e   ( 1 0 a ) ,   c  h  a  r  a c t  e  r  i  s e d   in   t h a t   t h e  

w i r e   (10)   i s   h e l d   c l a m p e d   a t  a   f i r s t   and  a  s e c o n d  

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

(20)   i s   c a u s e d   to   e n g a g e   t h e   w i r e   a t   a  t h i r d   p o i n t  

m idway   b e t w e e n   s a i d   p o i n t s   and  to   p u l l   i t   i n t o   e n g a g e -  
m e n t   w i t h   an  a b u t m e n t   (31)   by  a  f o r c e   w h i c h   i s   l e s s  

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

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

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

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

z i g z a g   s h a p e   to   be  p r o d u c e d ,   u n d e r   p i v o t m e n t   of  s a i d  

t h i r d   p o i n t   w i t h   t h e   f i r s t   p o i n t   s e r v i n g   as  c e n t r e  

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

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

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

f e d ,   s u c h   t h a t   t h e   h a l f   bend   i s   p l a c e d   a t   t h e   f i r s t  

p o i n t   f o r   c o m p l e t i o n   d u r i n g   t h e   n e x t   b e n d i n g   c y c l e .  

2.  M e t h o d   as  c l a i m e d   in  c l a i m   1,  c  h  a  r  a  c -  

t  e  r  i  s e d   in  t h a t   t h e   e n g a g e m e n t   member   ( 2 0 )  

p u l l s   t h e   w i r e   i n t o   e n g a g e m e n t   w i t h   an  a b u t m e n t   ( 3 1 )  

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

t h e   w i r e   (10)   i s   p r e b e n t   on  e i t h e r   s i d e   of  t h e   p o i n t  

of  e n g a g e m e n t   of  s a i d   e n g a g e m e n t   member   ( 2 0 )  a t   t h e  

same  t i m e   as  a  t r a c t i v e   f o r c e   i s   e x e r t e d   in  t h e   w i r e  

p o r t i o n s   b e t w e e n   t h e   p o i n t   of  e n g a g e m e n t   of  t h e   e n -  

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

3.  M e t h o d   as  c l a i m e d   in  c l a i m   1  or  2,  in  w h i c h  

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

or   d e c r e a s e d ,   e . g .   f o r   u se   of  t h e   w i r e   as  a  web  i n  

beams   w i t h   i n c r e a s i n g   and  d e c r e a s i n g   s p a c i n g s ,   r e s p e c -  

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

in   t h a t   t h e   w i r e   (10)   i s   f e d   a  d i s t a n c e   w h i c h   e x c e e d s  

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



t h a t   t h e   p o s i t i o n   and  d i s t a n c e   of  d i s p l a c e m e n t   o f  

s a i d   s e c o n d   p o i n t   of  e n g a g e m e n t ,   l i k e   t h e   p o i n t   o f  

e n g a g e m e n t   of  t h e   e n g a g e m e n t   member   ( 2 0 ) ,   a r e   a d j u s t -  
ed  in   c o r r e s p o n d e n c e   w i t h   t h e   c h a n g e   of  t h e   f e e d i n g  
d i s t a n c e .  

4.  A  d e v i c e   f o r   a u t o m a t i c a l l y   b e n d i n g   a  w i r e  

(10)   i n t o   a  z i g z a g   s h a p e   ( 1 0 a ) ,   c  h  a  r  a c t  e  r -  

i  s e d   by  a  f i r s t   w i r e   h o l d i n g   member   (21)   w h i c h  

i s   m o v a b l e   in  and  o u t   of  t h e   p a t h   of  m o v e m e n t   of  t h e  

w i r e   (10)   t o  b e   b e n t ,   a  s e c o n d   w i r e   h o l d i n g   m e m b e r  

(22)   w h i c h   i s   l i n e a r l y   m o v a b l e   a  p r e d e t e r m i n e d   d i s t a n c e  

t o w a r d s   and  away  f rom  s a i d   f i r s t   w i r e   h o l d i n g   m e m b e r  

( 2 1 ) ,   a  member   (20)   f o r   e n g a g i n g   t h e   w i r e   (10)   m i d w a y  

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

s e c o n d  w i r e   h o l d i n g   m e m b e r s   (21  and  22,  r e s p e c t i v e -  

l y )   by  a  f o r c e  w h i c h   i s   l e s s   t h a n   t h e   f o r c e   of  r e t e n t i o n  

of  t h e  f i r s t   and  s e c o n d   w i r e   h o l d i n g   m e m b e r s   (21  a n d  

22,  r e s p e c t i v e l y ) ,   means   (29)   f o r   d i s p l a c i n g   t h e   s e c o n d  

w i r e   h o l d i n g   member   (22)   t o w a r d s   t h e   f i r s t   w i r e   h o l d i n g  

member   (21)   in   s y n c h r o n i s m   w i t h   a  d i s p l a c e m e n t   o f  

t h e   w i r e   e n g a g i n g   member   (20)   in   an  a r c u a t e   p a t h   w i t h  

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

member   (21)   s e r v i n g   as  c e n t r e ,   w h e r e b y   t h e   w i r e   w i l l  

be  c o m p l e t e l y   b e n t   a t   t h e   p o i n t s   of  e n g a g e m e n t   o f  

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

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

w i r e   h o l d i n g   m e m b e r ,   a  r e c i p r o c a t i n g   e l e m e n t   ( 2 5 )  

f o r   i n t e r m i t t e n t l y   f e e d i n g   t h e   w i r e   (10)   s u c h   a  d i s t a n c e  

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

in   t h e   f i r s t   w i r e   h o l d i n g   member   ( 2 1 ) ,   and  a  f r a m e  

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

means   f o r   t h e   w i r e .  

5.  D e v i c e   as  c l a i m e d   in  c l a i m   4,  c  h  a  r  a  c -  

t  e  r  i  s e d   in  t h a t   a  f i r s t   and  a  s e c o n d   l i n k   a r m  

(11  and  12,  r e s p e c t i v e l y )   a r e   p i v o t a l l y   i n t e r c o n n e c t e d  

a t   a  f i r s t   e n d ,   s a i d   f i r s t   arm  ( 1 1 ) ,   a t   i t s   o p p o s i t e  

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



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

member   (21)   and  s a i d   s e c o n d   arm  ( 1 2 ) ,   a t   i t s   o p p o s i t e  

e n d ,   b e i n g   p i v o t a l l y   m o u n t e d   on  an  e l e m e n t   (30)  w h i c h  

i s   g u i d e d   on  s a i d   f r a m e   and  l i n e a r l y   d i s p l a c e a b l e  

t o w a r d s   and  away  f rom  s a i d   o p p o s i t e   end  of  t h e   f i r s t  

arm  ( 1 1 ) ,   and  w h i c h   a l s o   s u p p o r t s   s a i d   s e c o n d   w i r e  

h o l d i n g   member   (22)   w i t h   t h e   p o i n t   of  e n g a g e m e n t   t h e r e o f  

c o n c e n t r i c   w i t h   t h e   b e a r i n g   of  s a i d   a rm,   and  t h a t  

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

w h e r e   t h e   a rms  (11 ,   12)  a r e   p i v o t a l l y   i n t e r c o n n e c t e d .  

6.  D e v i c e   as  c l a i m e d   in  c l a i m   5,  c  h  a  r  a  c -  

t  e  r  i  s e d   in  t h a t   t h e   w i r e   h o l d i n g   member   ( 2 1 )  

a t   s a i d   o p p o s i t e   end  of  t h e   f i r s t   arm  (11)   c o n s i s t s  

of  a . h y d r a u l i c   c l a m p i n g   jaw  a c t i n g   a t   r i g h t   a n g l e s  

to  t h e   p l a n e   of  m o v e m e n t   of  t h e   arm  (11)   a g a i n s t   a n  

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

(22)   a t   s a i d   o p p o s i t e   end  of  t h e   s e c o n d   arm  (12)  c o n -  

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

p a r a l l e l   to   t h e   p l a n e   of  m o v e m e n t   of  t h e   arm  ( 1 2 ) ,  

a l s o   a g a i n s t   an  a b u t m e n t   on  t h e   f r a m e .  

7.  D e v i c e   as  c l a i m e d   in  c l a i m   4  or  5,  c  h  a -  

r  a c t  e  r  i  s e d   in   t h a t   t h e  w i r e   e n g a g i n g   m e m b e r  

(20)   i s   m o u n t e d   on  a  t h i r d   arm  (16)  one  end  of  w h i c h  

i s   p i v o t a l l y   m o u n t e d   in   t h e   b e a r i n g   (13)   by  m e a n s  

of  w h i c h   t h e   f i r s t   and  s e c o n d   a rms  a r e   p i v o t a l l y   i n -  

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

m o u n t e d   a d j a c e n t   one  end  of  a  f o u r t h   arm  (17)  t h e  

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

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

(14)   a t   s a i d   o p p o s i t e   end  of  t h e   f i r s t   arm  ( 1 1 ) ,   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   b e a r i n g s   o f  

t h e   t h i r d   arm  ( 1 6 ) .  

8.  D e v i c e   as  c l a i m e d   in   c l a i m   6,  c  h  a  r  a  c -  

t  e  r  i  s e d   in   t h a t   t h e   w i r e   e n g a g i n g   member   ( 2 0 )  

on  t h e   t h i r d   arm  (16)   c o n s i s t s   of  a  r a i s a b l e   and  l o w e r -  

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

a s s e m b l y   (18)   by  means   of  a  s h a f t   w h i c h   e x t e n d s   c e n -  



t r a l l y   t h r o u g h   a  b e a r i n g   h o u s i n g   (31)   w h o s e   s u r f a c e  

f a c i n g   t h e   b e a r i n g   of  t h e   f i r s t   and  s e c o n d   arms  ( 1 1 ,  

12)  i s   b e v e l l e d   in  t h e   w i r e   b e n d i n g   p l a n e   t o w a r d s  

t h e   c e n t r e   f rom  t h e   o p p o s i t e   end  e d g e s   of  t h e   h o u s i n g  

w h i c h   e x t e n d   p e r p e n d i c u l a r l y   to  t h e   b e n d i n g   p l a n e ,  

s u c h   t h a t   t h e   hook   (20)   p r o j e c t i n g   c e n t r a l l y   f r o m  

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

w i r e   ( 1 0 ) ,   can  p u l l   t h e   w i r e   (10)   a g a i n s t   s a i d   s u r f a c e  

so  t h a t   t h e   w i r e   i s   p r e b e n t   and  a  t e n s i o n   i s   a p p l i e d  

to  t h e   w i r e   p o r t i o n s   e x t e n d i n g   f rom  t h e   p o i n t   of  b e n d i n g  

to   t h e   w i f e   c l a m p i n g   m e m b e r s   ( 2 1 ,   22)  a t   s a i d   o p p o s i t e  

e n d s   of  t h e   a rms  (11 ,   1 2 ) .  

9.  D e v i c e   as  c l a i m e d   in  c l a i m   4,  c  h  a  r  a  c -  

t  e r  i  s e d   in   t h a t   t h e   f e e d   d e v i c e   (25)   c o n s i s t s  

of  a  p n e u m a t i c a l l y   or  h y d r a u l i c a l l y   o p e r a b l e   jaw  a s -  

s e m b l y   (26)   w h i c h   i s   d i s p l a c e a b l e   on  t h e   f r a m e   b y  

means   of  a  p i s t o n   and  c y l i n d e r   a s s e m b l y   ( 2 7 ) .  

10.  D e v i c e   as  c l a i m e d   in  c l a i m   4,  c  h  a  r  a  c -  

t  e  r  i  s e d   in   t h a t   a  f i r s t   a d j u s t i n g   d e v i c e   ( 5 2 ,  

56,  57)  i s   c o n n e c t e d   to  t h e   w i r e   f e e d i n g   means   ( 4 4 )  

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

r a t i o n ,   t h a t   a  s e c o n d   a d j u s t i n g   d e v i c e   ( 5 3 ,   59,   5 4 ,  

58)  i s   c o n n e c t e d   to   t h e   s e c o n d   w i r e   h o l d i n g   m e m b e r  

(42)   to   c a u s e   i t   to   e n g a g e   t h e   w i r e   (10)   a t   a  p o i n t  

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

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

i n g   member   (40)   c o r r e s p o n d s   to   t h e   a d j u s t e d   w i r e   f e e d -  

i n g   d i s t a n c e ,   and  t h a t   a  t h i r d   a d j u s t i n g   d e v i c e   ( 5 5 ,  

60)  i s   a d a p t e d   to   c h a n g e  t h e   p o i n t   of  e n g a g e m e n t   o f  

t h e   w i r e   e n g a g i n g   member   (46)   w i t h   t h e   w i r e   ( 1 0 ) ,  

s u c h   t h a t   i t   i s   c o n s t a n t l y   l o c a t e d   midway   b e t w e e n  

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

(40 ,   4 2 ) .  

11.  D e v i c e   as  c l a i m e d   in  c l a i m   10,  c  h  a  r  a  c -  

t  e  r  i  s e d   in  t h a t   t h e   f i r s t   a d j u s t i n g   d e v i c e  

c o n s i s t s   of  a  f i x e d   and  a  m o v a b l e   a b u t m e n t   (57  a n d  



56,  r e s p e c t i v e l y )   b e t w e e n   w h i c h   t h e   w i r e   f e e d i n g   m e a n s  

(44)   i s   m o v a b l e   and  of  w h i c h   t h e   m o v a b l e   a b u t m e n t  

(56)   has   a  t h r e a d e d   o p e n i n g   w h i c h   i s   d i s p o s e d   on  a  

f i r s t   t h r e a d e d   p o r t i o n   (52)   of  a  f i r s t   m o t o r - p o w e r e d  

s h a f t   ( 5 0 ) ,   t h a t   s a i d   s e c o n d   a d j u s t i n g   d e v i c e   c o m p r i s e s  

two  m o v a b l e   a b u t m e n t s   (58 ,   59)  b e t w e e n   w h i c h   t h e   s e c o n d  

w i r e   h o l d i n g   member   (42)   i s   m o v a b l e   and  of  w h i c h   o n e  

has   a  t h r e a d e d   o p e n i n g   w h i c h   i s   d i s p o s e d   on  a  f i r s t  

t h r e a d e d   p o r t i o n   (54)   on  a  s e c o n d   m o t o r - p o w e r e d   s h a f t  

(51)   w h i l e   t h e   s e c o n d   a b u t m e n t   (59)   has   a  t h r e a d e d  

o p e n i n g   w h i c h   i s   d i s p o s e d   on  a  s e c o n d   t h r e a d e d   p o r t i o n  

(53)   of  s a i d   f i r s t   m o t o r - p o w e r e d   s h a f t   (50)   and  t h a t  

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

c o n n e c t e d   to   t h e   w i r e   e n g a g i n g   member   (46)   and  h a v i n g  

a  t h r e a d e d   o p e n i n g   w h i c h   i s   d i s p o s e d   on  a  s e c o n d   t h r e a d e d  

p o r t i o n   (55)   of  t h e   s e c o n d   s h a f t   ( 5 1 ) ,   t h e   t h r e a d e d  

p o r t i o n s   ( 52 ,   53)  of  t h e   f i r s t   s h a f t   (50)   and  t h e  

f i r s t   t h r e a d e d   p o r t i o n   (54)   of  t h e   s e c o n d   s h a f t   ( 5 1 )  

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

s e c o n d   t h r e a d e d   p o r t i o n   (55)   of  t h e   s e c o n d   s h a f t   ( 5 1 )  

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

t h e   f i r s t - m e n t i o n e d   t h r e a d s ,   and  t h a t   means   a r e   p r o v i d e d  

f o r   c o n t r o l l i n g   t h e   m o t o r s ,   s u c h   t h a t   t h e   s h a f t s   ( 5 0 ,  

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

c y c l e .  
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