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©  Apparatus  for  and  method  of  drawing  wire. 

@  Apparatus  for  drawing  a  wire  includes  an  elongated 
frame  11.  A  carriage  13  is  mounted  on  the  frame  11  for 
movement  therealong.  A  chuck  14  is  mounted  on  the  frame 
11  for  holding  one  end  of  the  wire  22.  A  drawing  die  12  is 
mounted  on  the  carriage  13  for  passing  the  wire  22 
therethrough.  A  drive  device  20  is  operatively  connected  to 
the  carriage  13  for  moving  it  along  the  frame  11  away  from 
the  chuck  14  to  pull  the  wire  22  through  the  die  12,  thereby 
reducing  the  cross-section  of  the  wire  22.  There  is  also 
disclosed  a  method  of  drawing  a  wire. 



BACKGROUND  OF  THE  INVENTION 

F i e l d   of  t he   I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s   f o r   and  a  m e t h o d   o f  

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

P r i o r   A r t  

One  c o n v e n t i o n a l   w i r e   d r a w i n g   a p p a r a t u s   10  shown  in  F I G . 1  

c o m p r i s e s   a  h o r i z o n t a l   e l o n g a t e d   f r a m e   11  h a v i n g   f r o n t   and   r e a r  

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

r e f e r r e d   to  as  " d r a w b e n c h "   in  t h e   t r a d e .   A  d r a w i n g   d i e   12  i s  

d e t a c h a b l y   m o u n t e d   on  t h e   top   l l c   of  t h e   f r a m e   11  and   d i s p o s e d  

i n t e r m e d i a t e   o p p o s i t e   ends   t h e r e o f .   A  c a r r i a g e   13  i s   m o u n t e d  

on  t h e   top  l l c   of  t h e   f r a m e   11  f o r   r e c i p r o c a b l e   m o v e m e n t   a l o n g  

a  d r a w i n g   s e c t i o n   l l d   of  t he   f r a m e   11  e x t e n d i n g   b e t w e e n   t h e  

d r a w i n g   d ie   12  and  t h e   f r o n t   end   l l a .  

A  chuck   14  i s   f i x e d l y   s e c u r e d   to   one  end  of  t h e  c a r r i a g e  

13  d i r e c t e d   t o w a r d   t h e   d r a w i n g   d i e   12.   A  hook  member  15  i s  

m o u n t e d   on  t h e   o t h e r   end  of  t he   c a r r i a g e   13  fo r   v e r t i c a l  

p i v o t a l   m o v e m e n t .   A  d r i v e   p u l l e y   16  i s   r o t a t a b l y   m o u n t e d   o n  

t h e   f r o n t   end  l l a   of  t he   f r a m e   11  w h i l e   a  d r i v e n   p u l l e y   17  i s  

r o t a t a b l y   m o u n t e d   on  t h e   f r ame   11  a t   a  p o s i t i o n   b e l o w   t h e  

d r a w i n g   d i e  I 2 ,   A  p l u r a l i t y   of  g u i d e   r o l l e r s   18  a r e   r o t a t a b l y  

m o u n t e d   o n " t h e   f r a m e   11  and  d i s p o s e d   b e t w e e n   the   d r i v e   a n d  

d r i v e n   p u l l e y s   16  and  17.  An  e n d l e s s   c h a i n   2 0  e x t e n d s   a r o u n d  



t h e   d r i v e   and  d r i v e n   p u l l e y s   16  and   17  and   g u i d e d   by  t h e   g u i d e  

r o l l e r s   18.  The  d r i v e   p u l l e y   16  i s   o p e r a t i v e l y   c o n n e c t e d   to   a  

m o t o r   ( no t   shown)   f o r   b e i n g   d r i v e n   f o r   r o t a t i o n .   The  e n d l e s s  

c h a i n   20  is   c o m p o s e d   of  l o n g i t u d i n a l l y   d i s p o s e d   l i n k s   20a  a n d  

t r a n s v e r s e   p i n s   20b  as  shown  in  F I G . 2 .   The  hook  member  15  i s  

a d a p t e d   to  be  e n g a g e d   w i t h   a  s e l e c t e d   one  of  t h e   p i n s   20b  o f  

t h e   e n d l e s s   c h a i n   2 0 .  

For  d r a w i n g   a  w i r e   22,  one   e n d   of  t h e   w i r e   22  i s   f i r s t  

p r o c e s s e d   i n t o   a  t a p e r e d   s h a p e ,   and   t h e   w i r e   22  i s   p l a c e d   o n  

t h e   top   l l c   of  a  d e l i v e r y   s e c t i o n   l l e   of  t h e   f r a m e   11  w i t h   t h e  

t a p e r e d   end  p a s s e d   t h r o u g h   a  h o l e   of   t h e   d r a w i n g   d i e   12.  T h e n ,  

t h e   t a p e r e d   end   p a s s i n g   t h r o u g h   t h e   d r a w i n g   d i e   12  is   c l a m p e d  

by  t h e   c h u c k   14.   T h e n ,   t h e   hook   member  15  i s   p i v o t a l l y   m o v e d  

d o w n w a r d l y   to   e n g a g e   w i t h   t h e   p i n   20b  of  t h e   e n d l e s s   c h a i n   20  

d i s p o s e d   b e l o w   t h e   hook  member   15,   as  shown  in  F I G . 3 .   T h e  

e n d l e s s   c h a i n   20  i s   d r i v e n   by  t h e   m o t o r   to   move  a r o u n d   t h e  

d r i v e   and  d r i v e n   p u l l e y s   16  and  17  to   move  t h e   c a r r i a g e   13  

a l o n g   t he   f r a m e   11  t o w a r d   t h e   f r o n t   end   l l a   t h e r e o f ,   so  t h a t  

t h e   w i r e   22  i s   p u l l e d   t h r o u g h   t h e   d r a w i n g   d i e   12  to   r e d u c e   t h e  

d i a m e t e r   t h e r e o f   a t   a  p r e d e t e r m i n e d   r a t e .   T h e n ,   t h e   w i r e   22  i s  

d e t a c h e d   f rom  t h e   c h u c k  1 4 .   T h e n ,   t h e   d r a w i n g   d i e   12  i s  

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

t h e   h o l e   of  t h e   d i e   12.  T h e n ,   one  end  of  t h e   w i r e   22  i s  

p r o c e s s e d   to   r e d u c e   i t s   d i a m e t e r   so  t h a t   t h e   r e d u c e d   or  t a p e r e d  

end   can  be  p a s s e d   t h r o u g h   t h e   d r a w i n g   d i e .   The  s e c o n d   d r a w i n g  

o p e r a t i o n   i s   c a r r i e d   ou t   a c c o r d i n g   to   t he   a b o v e - m e n t i o n e d  

p r o c e d u r e .   U s u a l l y ,   t h e   w i r e   i s   d r awn   s e v e r a l   t i m e s   in  t h i s  



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

T h u s ,   t he   w i r e   is  r e d u c e d   in  d i a m e t e r   or  c r o s s - s e c t i o n   a t   a  

p r e d e t e r m i n e d   r a t e   e a c h   t i m e   t he   d r a w i n g   o p e r a t i o n   is   c a r r i e d  

o u t .   When  a  w i r e   h a v i n g   a  d i a m e t e r   of  20  mm  is   to   be  r e d u c e d  

to  a  d i a m e t e r   of  4  mm  at   a  r e d u c t i o n   r a t e   o f  2 0   %,  t he   d r a w i n g  

o p e r a t i o n   must   be  c a r r i e d   o u t   s e v e n   t i m e s ,   and   e a c h   t i m e   t h e  

d r a w i n g   o p e r a t i o n   i s   c o m p l e t e d ,   t he   w i r e   has   to   be  t r a n s f e r r e d  

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

t h e   n e x t   d r a w i n g   o p e r a t i o n .   T h i s   r e q u i r e s   much  t i m e .   I n  

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

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

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

f r a m e   11  has  to   be  t w i c e   t h e   l e n g t h   of  t h e   f i n i s h e d   w i r e .   As  a  

r e s u l t ,   t he   w i r e   d r a w i n g   a p p a r a t u s   10  has   an  i n c r e a s e d   o v e r a l l  

s i z e   and  t h e r e f o r e   is   s p a c e - c o n s u m i n g .  

SUMMARY  OF  THE  INVENTION 

I t   is   t h e r e f o r e   an  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  

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

and  does   no t   r e q u i r e   a  w i r e   to   be  t r a n s f e r r e d   f r o m   t h e  

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

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

A n o t h e r   o b j e c t   i s   to   p r o v i d e   a  m e t h o d   of   d r a w i n g   a  w i r e   i n  

an  e f f i c i e n t   m a n n e r .  

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 ,   t h e r e   i s   p r o v i d e d   a n  

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

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



a  c h u c k   m o u n t e d   on  t he   f r a m e   a t   one  end  t h e r e o f   f o r   h o l d i n g   o n e  

end   of  the   w i r e ;   a  d r a w i n g   d i e   m o u n t e d   on  t h e   c a r r i a g e   f o r  

p a s s i n g   the   w i r e   t h e r e t h r o u g h ;   and  d r i v e   means   o p e r a t i v e l y  

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

f r o m   t h e   chuck   to   move  s a i d   d i e   a l o n g   t h e   w i r e ,   t h e r e b y  

r e d u c i n g   the   c r o s s - s e c t i o n   of   t h e   w i r e .  

A c c o r d i n g   to   a n o t h e r   a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n ,  

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

s t e p s   of  p a s s i n g   one  end  of  t h e   w i r e   t h r o u g h   a  d r a w i n g   d i e ;  

h o l d i n g   the   one  e n d  o f   t h e   w i r e   a g a i n s t   m o v e m e n t ;   and  m o v i n g  

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

c r o s s - s e c t i o n   of  t he   w i r e .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F I G . 1   is   a  s i d e - e l e v a t i o n a l   v i e w   of   a  w i r e   d r a w i n g  

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

F I G . 2   i s   a  p l a n   v i e w   of   t h e   p o r t i o n   of   t h e   w i r e   d r a w i n g  

a p p a r a t u s   i n d i c a t e d   by  a  c i r c l e   A  of  F I G . 1 ;  

F IG .3   is   a  c r o s s - s e c t i o n a l   v i e w   of   t h e   p o r t i o n   of  F I G . 2 ;  

F I G . 4   is   a  s i d e - e l e v a t i o n a l   v i e w   of   a  w i r e   d r a w i n g  

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

a n d  

F I G . 5   is   a  s i d e - e l e v a t i o n a l   v i ew   of   a  d i e   of   t h e   w i r e  

d r a w i n g   a p p a r a t u s   of  F I G . 4 .  



DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT  OF  THE  INVENTION 

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

v i e w s   of  t h e   d r a w i n g s .  

In  t h e   s p e c i f i c a t i o n ,   t h e   t e r m   " w i r e "   means   b o t h   a  w i r e   o f  

t h e   s o l i d   t y p e   and  a  h o l l o w   e l o n g a t e d   e l e m e n t .  

A  w i r e   d r a w i n g   a p p a r a t u s   30  shown  in  F I G . 4   c o m p r i s e s   a  

h o r i z o n t a l   e l o n g a t e d   f r a m e   11  h a v i n g   f r o n t   and  r e a r   e n d s   l l a  

and  l l b .   A  s u p p o r t   member  31  i s   f i x e d l y   m o u n t e d   on  t h e   t o p   l l c  

of  t h e   f r a m e   11  a d j a c e n t   t o  t h e   r e a r   end   l l b .   A  c h u c k   14  i s  

f i x e d l y   m o u n t e d   on  one  s u r f a c e   of  t h e   s u p p o r t   member  31  f a c i n g  

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

of  t h e   f r a m e   1 1 .  

A  c a r r i a g e   13  i s   m o u n t e d   on  t h e   t o p   l l c   of  t he   f r a m e   11  

f o r   r e c i p r o c a b l e   movemen t   a l o n g   t he   f r a m e   11  b e t w e e n   t h e   c h u c k  

14  and  t he   f r o n t   end  l l a   of  t h e   f r a m e   11,   t h e   c a r r i a g e   13  

h a v i n g   r o l l s   13a  d i s p o s e d   in  r o l l i n g   e n g a g e m e n t   w i t h   r a i l s   ( n o t  

shown)   m o u n t e d   on  t h e   f r a m e   11.   The  c a r r i a g e   13  has   a  

v e r t i c a l l y   p i v o t a b l e   hook  member  15  m o u n t e d   on  one  s u r f a c e  

t h e r e o f   d i r e c t e d   t o w a r d   t h e   f r o n t   end   l l a   of   t h e   f r a m e   1 1 .  

As  d e s c r i b e d   above   f o r   t h e   w i r e   d r a w i n g   a p p a r a t u s   10  s h o w n  

in  F I G . 1 ,   a  d r i v e   p u l l e y   16  and  a  d r i v e n   p u l l e y   17  a r e  

r o t a t a b l y   m o u n t e d   on  t he   f r a m e   11,  and  an  e n d l e s s   c h a i n   20  

e x t e n d s   a r o u n d   the   d r i v e   and  d r i v e n   p u l l e y s   16  and  17  a n d  

g u i d e d   by  g u i d e   r o l l e r s   18.  The  d r i v e   p u l l e y   16  i s   o p e r a t i v e l y  

c o n n e c t e d   to  an  e l e c t r i c   m o t o r   ( n o t   s h o w n )   f o r   b e i n g   d r i v e n   f o r  

r o t a t i o n .  



A  d r a w i n g   d i e   12  is   d e t a c h a b l y   m o u n t e d   on  t he   c a r r i a g e   13  

t h r o u g h   a  d ie   h o l d e r   33,  and   has   a  h o l e   12a  f o r   p a s s i n g   t h e  

w i r e   t h e r e t h r o u g h .   The  h o l e   12a  of  t h e   d i e   12  has  an  a x i s  

d i s p o s e d   in  a l i g n m e n t   w i t h   t h e   a x i s   of  t h e   c h u c k   14  a n d  

d i s p o s e d   in  p a r a l l e l   w i t h   t h e   a x i s   of   t h e   f r a m e   11.  The  h o l e  

1 2 a   of   t he   d i e   12  t a p e r s   in  a  d i r e c t i o n   t o w a r d   t h e   c h u c k   1 4 .  

For   d r a w i n g   a  w i r e   22,  one  end  of   t h e   w i r e   22  i s   f i r s t  

p r o c e s s e d   i n t o   a  t a p e r e d   s h a p e ,   and   t h e   w i r e   22  i s   p l a c e d   o n  

t h e   t o p   l l c   of  t h e   f r a m e   11  w i t h   t h e   t a p e r e d   end  of   t h e   w i r e   22 

p a s s e d   t h r o u g h   t h e   h o l e   12a  of  t h e   d i e   12  and   c l a m p e d   by  t h e  

c h u c k   14.  At  t h i s   t i m e ,   t h e   c a r r i a g e   13  i s   l o c a t e d   i m m e d i a t e l y  

a d j a c e n t   to  t h e   c h u c k   14.   T h e n ,   t h e   hook   member   15  i s  

p i v o t a l l y   moved  d o w n w a r d l y   to   e n g a g e   w i t h   t h e   p i n   20b  o f   t h e  

e n d l e s s   c h a i n   20  d i s p o s e d   b e l o w   t h e   h o o k   member  15.   T h e  

e n d l e s s   c h a i n   20  i s   d r i v e n   by  t h e   m o t o r   f o r   m o v e m e n t   a r o u n d   t h e  

d r i v e   and  d r i v e n   p u l l e y s   16  and   17  to   move  t h e   c a r r i a g e   1 3  

a l o n g   t he   f r a m e   11  t o w a r d   t h e   f r o n t   end   l l a ,   so  t h a t   t h e   d i e   12  

m o v e s   a l o n g   t h e   w i r e   22  to   r e d u c e   t h e   d i a m e t e r   t h e r e o f   a t   a  

p r e d e t e r m i n e d   r a t e .  

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

h o o k   member  15,   t h e   c a r r i a g e   13  i s   c a u s e d   to   a u t o m a t i c a l l y   s t o p  

when  t h e   hook  member  15  r e a c h e s   t h e   d r i v e   p u l l e y   16.   A f t e r   t h e  

d i e   12  moves  p a s t   t h e   f r e e   end   of   t h e   w i r e   22  r e m o t e   f r o m   t h e  

c h u c k   14,  t he   d r a w i n g   d i e   12  i s   d e t a c h e d   f rom  t h e   d i e  h o l d e r   33  

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

t h a n   t he   h o l e   12a  of  t h e   d i e   12.  T h e n ,   t h e   s e c o n d   d r a w i n g  

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



a b o v e .   The  w i r e   22  is   drawn  s e v e r a l   t i m e s   in  t h i s   m a n n e r ,  

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

s i z e s   u n t i l   t he   w i r e   22  is   r e d u c e d   to   a  d e s i r e d   d i a m e t e r .  

With  t h i s   c o n s t r u c t i o n ,   t h e   w i r e   d r a w i n g   a p p a r a t u s   30  d o e s  

n o t   r e q u i r e   a  d e l i v e r y   s e c t i o n   as  i s   t h e   c a s e   w i t h   t he   p r i o r  

a r t   w i r e   d r a w i n g   a p p a r a t u s   10  and   t h e r e f o r e   can  be  r e d u c e d   to   a  

l e n g t h   g e n e r a l l y   e q u a l   to  t he   l e n g t h   of   t h e   f i n i s h e d   w i r e .  

T h u s ,   t he   w i r e   d r a w i n g   a p p a r a t u s   30  i s   q u i t e   s p a c e - s a v i n g .   I n  

a d d i t i o n ,   t h e   w i r e   d o e s   no t   n e e d   to   be  t r a n s f e r r e d   to   t h e  

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

T h e r e f o r e ,   t h e   d r a w i n g   o p e r a t i o n   can   be  c a r r i e d   ou t   q u i t e  

e f f i c i e n t l y .  



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

(a)   an  e l o n g a t e d   f r a m e ;  

(b)  a  c a r r i a g e   m o u n t e d   on  s a i d   f r a m e   f o r   m o v e m e n t  

t h e r e a l o n g ;  

(c)   a  c h u c k   m o u n t e d   on  s a i d   f r a m e   a t   one  end  t h e r e o f   f o r  

h o l d i n g   one  end  of  t h e   w i r e ;  

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

w i r e   t h e r e t h r o u g h ;   a n d  

(e)  d r i v e   means   o p e r a t i v e l y   c o n n e c t e d   to   s a i d   c a r r i a g e   f o r  

m o v i n g   i t   a l o n g   s a i d   f r a m e   away  f rom  s a i d   c h u c k   to   move  s a i d  

d i e   a l o n g   t h e   w i r e ,   t h e r e b y   r e d u c i n g   t h e   c r o s s - s e c t i o n   of   t h e  

w i r e .  

2.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   1,  in   w h i c h   s a i d   c a r r i a g e   h a s  

a  v e r t i c a l l y - p i v o t a b l e   hook  member  m o u n t e d   on  one  end  t h e r e o f  

f a c i n g   away  f rom  t h e   one  end   of  s a i d   f r a m e ,   s a i d   d r i v e   m e a n s  

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

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

b e i n g   e n g a g e a b l e   w i t h   one   of  s a i d   t r a n s v e r s e   p i n s   so  t h a t   t h e  

c a r r i a g e   is  d r i v e n   f o r   movemen t   a l o n g   s a i d   f r a m e .  

3.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  or   2,  in   w h i c h   s a i d   d r a w i n g   d i e  

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

an  a x i s   d i s p o s e d   in  a l i g n m e n t   w i t h   an  a x i s   of  s a i d   c h u c k   a n d  

d i s p o s e d   in  p a r a l l e l   to   t he   a x i s   of  s a i d   f r a m e .  

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

(a)   p a s s i n g   one  e n d   of  t he   w i r e   t h r o u g h   a  d r a w i n g   d i e ;  



(b)  h o l d i n g   s a i d   one  end  of  t h e   w i r e   a g a i n s t   m o v e m e n t ;   a n d  

(c)  moving   s a i d   d r a w i n g   d i e   a l o n g   t h e   w i r e   t o w a r d   t h e  

o t h e r   end  t h e r e o f   to   r e d u c e   a  c r o s s - s e c t i o n   of  t he   w i r e .  

5.  A  m e t h o d   a c c o r d i n g   to   c l a i m   4,  f u r t h e r   c o m p r i s i n g   t h e   s t e p  

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

b e f o r e   t he   s t e p   of  p a s s i n g .  
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