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Apparatus  for  twisting  together  the  end  portions  of  wire  around  a  bundle. 
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Apparatus  for  forming  a  twist  knot  in  the  ends  (7)  of 
wire  (2)  passing  around  a  bundle  (1)  of  rods  or  a  large 
bundle  of  smaller bundles  of  rods  has  a  head  (3)  which  is 
rotatable  about  an  axis  (9)  and  carries  a  pair  of  arms  (4) 
which  are  pivotable  towards  and  away  from  the  axis  (9). 
The  arms  (4)  have  slots  (6)  to  receive  and  hold  the  wire 
ends  (7)  so  that  when  the  head  is  rotated  the  ends  are 
twisted  together  into  a  knot. 

To  provide  a  simple  mechanism  avoiding  the  need  for 
control  of  the  movement  of  the  arms  and  to  render  the  ap- 
paratus  versatile,  the  arms  (4)  are  substantially  freely  mov- 
able  about  their  pivots  (5),  so  that  they  are  pulled  inwardly 
by  the  wire  ends  themselves,  during  the  initial  period  of 
rotation  of  the  head. 



T h i s   i n v e n t i o n   r e l a t e s   to   a p p a r a t u s   f o r   t w i s t i n g   t o -  

g e t h e r   t h e   end  p o r t i o n s  o f   w i r e   a r o u n d   a  b u n d l e ,   so  as  t o  

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

r o t a t a b l e   h e a d ,   means   f o r   r o t a t i n g   t h e   h e a d   a b o u t   an  a x i s ,  

and  a  p a i r   of  arms  e a c h   h a v i n g   a  f i r s t   end  p i v o t a l l y  

m o u n t e d   on  s a i d   h e a d   so  t h a t   t h e   s e c o n d   end  i s   m o v a b l e  

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

s a i d   s e c o n d   end  of  e a c h   arm  to  r e c e i v e   t h e   w i r e ,   w h e r e i n  

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

t h e   open   p o s i t i o n   of  s a i d   a rms  and   s a i d   arms  a r e   c l o s e d  

t o g e t h e r   as  t h e   h e a d   i s   r o t a t e d   so  as  to  t w i s t   t h e  e n d s  

of  t h e   w i r e   t o g e t h e r .  

B u n d l i n g   m a c h i n e r y   i s   u s e d   in   r o d   and  w i r e   m i l l s .  

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

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



c a l l e d   l a r g e   b u n d l i n g   e q u i p m e n t   f o r   b u n d l i n g   a  n u m b e r  

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

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

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

c i r c u m f e r e n t i a l l y   a r o u n d   t h e m ,   and  a r e   k n o t t e d   a t   t h e  

f r e e   e n d s .   T h i s  k n o t t i n g   o p e r a t i o n   i s   a t   t h e   p r e s e n t   t i m e  

u s u a l l y   p e r f o r m e d   m a n u a l l y ;   i t   i s   s t r e n u o u s   work   a n d ,  

w i t h   f o r  i n s t a n c e   w i r e   or  5mm  d i a m e t e r ,   means   t h a t   t h e  

w i r e   m u s t   p r e v i o u s l y   be  a n n e a l e d   i n   o r d e r   to   r e n d e r   i t  

s o f t   e n o u g h   to   be  m a n i p u l a t e d .  T h e   a n n e a l i n g   of  t h e   w i r e  

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

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

See  F r e n c h   p a t e n t   s p e c i f i c a t i o n   1  329  164  w h e r e   t w o  j a w s  

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

t hem  t o g e t h e r .   See  a l s o   German   p a t e n t   s p e c i f i c a t i o n   N o .  

310  265  w h i c h   d i s c l o s e s   a p p a r a t u s   as  d e s c r i b e d   i n   t h e  

f i r s t   p a r a g r a p h   a b o v e .   In   t h i s   a p p a r a t u s ,   t h e   p i v o t e d  

arms  a r e   m o v e d ,   i n   t h e i r   o p e n   p o s i t i o n ,   so  as  to   e m b r a c e  

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

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

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

of   t h e   a r m s .   The  a rms  a r e   t h e n   w i t h d r a w n   p a s t   t h e   b u n d l e  

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

of  t h e   b u n d l e ,   t h e n   t h e   a rms  a r e   p i v o t e d   so  t h a t   t h e i r  

ends   move  t o g e t h e r   to   b r i n g   t h e   w i r e   e n d s   t o g e t h e r ,   t h i s  

b e i n g   a  p o s i t i v e   a c t i o n   e f f e c t e d   by  m o v i n g   g u i d e   s l o t s  



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

arms  i s   r o t a t e d   to   t h r o u g h   1800  to  t w i s t   t h e   w i r e   e n d s  

r o u n d   e a c h   o t h e r .  

T h i s   p r e v i o u s l y   p r o p o s e d   a p p a r a t u s   h a s   two  p a r t i c u l a r  

d i s a d v a n t a g e s .   F i r s t l y ,   i t   i s   c o m p l i c a t e d ,   s i n c e   c o m p l e x  

m e a n s   f o r   c o n t r o l l i n g   t h e   m o v e m e n t   of  t h e   arms  i s   n e c e s s -  

a r y .   S e c o n d l y ,   a u t o m a t i c   a d a p t a t i o n   to   d i f f e r e n t   b u n d l e  

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

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

The  p r e s e n t   i n v e n t i o n   h a s   as  i t s   o b j e c t   t h e  

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

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

means   f o r   w r a p p i n g   t h e   w i r e   a r o u n d   t h e   b u n d l e .  

The  i n v e n t i o n   as  c l a i m e d   i s   i n t e n d e d   to   s o l v e  

t h e s e   p r o b l e m s .   I t   p r o v i d e s   t h a t   t h e   a rms  a r e   p u l l e d  

i n w a r d l y   by  t h e   w i r e   i t s e l f ,   as  t h e   h e a d   r o t a t e s .   T h u s  

t h e   a rms   a r e   f r e e l y   p i v o t a b l e ,   w i t h o u t   t h e   n e e d   f o r   t h e i r  

p o s i t i v e   m o v e m e n t .   B i a s   means   w h i c h   do  n o t   p r e v e n t   t h i s  

f r e e   p i v o t i n g   may  be  p r o v i d e d   to   r e t u r n   t h e   a rms   to   t h e  

o p e n  p o s i t i o n   a f t e r   t h e   k n o t   i s   f o r m e d ;   when  t h e   r o t a t i o n  

i s   a b o u t   a  v e r t i c a l   a x i s   we  p r e f e r   t h i s   b i a s   to   be  p r o v i d e d  

by  g r a v i t y .  

The  s l o t s   i n   t h e   a rms  a r e   s h a p e d   so  as  to   c l a m p   t h e  

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



T h i s   a p p a r a t u s   i s   u s e d   w i t h   s e p a r a t e   means   f o r  

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

l e n g t h   a f t e r w a r d s ;   t h u s   t h e   l e n g t h   of  t h e   w i r e   c an   b e  

a d a p t e d   i n   e a c h   c a s e   to   t h e   b u n d l e   s i z e .   The  h e a d   c a n  

p e r f o r m   as  many  r o t a t i o n s   as  i s   d e s i r e d ,   i n   f a c t   u n t i l  

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

i n t o   t h e   k n o t   ( c o m p a r e   t h e   180°   t u r n   o n l y  o f   t h e   o l d  

p r o p o s a l   d i s c u s s e d   a b o v e ) .   T h i c k e r   w i r e   ( e . g .   6mm) 

t h a n   i s   u s e d   f o r   m a n u a l   k n o t t i n g   can   be  u s e d ,   p r o v i d i n g  

a  s t r o n g e r   k n o t ,   and   p r i o r   a n n e a l i n g   i s   n o t   r e q u i r e d .  

By  t h e   i n v e n t i o n   i t   i s   p o s s i b l e   to   p r o v i d e   d e v i c e s  

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

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

t w i s t   up  to   f u l l y   a u t o m a t i c   b u n d l i n g ,   v e r t i c a l   s e t - u p ,  

d o u b l e   w i r e ,   d o u b l e   t w i s t .  

E m b o d i m e n t s   of   t h e   i n v e n t i o n   w i l l   be  d e s c r i b e d   b e l o w  

by  way  of   e x a m p l e   w i t h   r e f e r e n c e   to   t h e   d r a w i n g s ,   i n  w h i c h  

F i g s .   l a ,   1b  and   1c  show  s t a g e s   i n   t h e   o p e r a t i o n   o f  

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

m a t i c a l l y ,   and  shown  f o r m i n g   a  t w i s t   k n o t   i n   a  U - s h a p e d  

b e n t   w i r e   p r e v i o u s l y   a p p l i e d   to  a  s m a l l   b u n d l e   of   w i r e s ;  

F i g s .   2a ,   2b  and  2c  show  s i m i l a r   s t a g e s   i n   t h e   o p e r -  

a t i o n   of  t h e   d e v i c e   of  F i g .   1  on  a  U - s h a p e d   w i r e   p r e v i o u s l y  

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

s m a l l   b u n d l e s   of  w i r e ;  



F i g .   3  shows   t h e   d e v i c e   of  F i g .   1  m o u n t e d   b e l o w   a  

c r a d l e   w h i c h   r e c e i v e s   a  l a r g e   b u n d l e ,   as  i n   F i g .   2 ;  

F i g s .   4a ,   4b ,   4c  and   4d  show  t h e   o p e r a t i o n   of  t w o  

d e v i c e s   e m b o d y i n g   t h e   i n v e n t i o n   m o u n t e d   on  o p p o s i t e  

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

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

k n o t t e d ;  

F i g s   5a ,   5b,  5c  and  5d  show  an  a r r a n g e m e n t   s i m i l a r  

to   t h a t   of  F i g .   4  w h e r e i n   two  d e v i c e s   of   t h e   i n v e n t i o n  

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

b u n d l e ;  

F i g .   6  i s   a  v i e w   of  t h e   o u t e r   end  of   an  arm  of  t h e  

d e v i c e s   of  F i g s .   1  to   5  s h o w i n g   one  p o s s i b l e   f o r m   of   t h e  

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

F i g .  7   i s   a  p e r s p e c t i v e   v i e w   of   t h e   a rms  of   a n o t h e r  

d e v i c e   of  t h e   i n v e n t i o n   i n   t h e i r   o p e n   p o s i t i o n ;  

F i g .   8  i s   a  p e r s p e c t i v e   v i e w   of  t h e   d e v i c e   of  F i g .  7  

w i t h   t h e   arms  i n   t h e i r   c l o s e d   p o s i t i o n ;   and  F i g .   9  i s   a  

p e r s p e c t i v e   v i e w   of  t h e   k n o t   f o r m e d   by  t h e   d e v i c e   of  F i g s .  

a n d   8 .  



F i g .   l a   shows   a  b u n d l e   of  b a r   m a t e r i a l   1,  p r e - f o r m e d  

by  means   of  a  t r o u g h ,   and  h a v i n g   a r o u n d   i t   a  U - s h a p e d  

p r e v i o u s l y   b e n t   b u n d l i n g   w i r e   2  w h i c h   has   b e e n   a p p l i e d  

e i t h e r   m a n u a l l y   or  by  means   of   a  m a c h i n e   ( n o t   s h o w n ) ,  

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

t h e n   c u t s   t h e   w i r e   a t   t h e   a p p r o p r i a t e   p o i n t .   A  r o t a t a b l e  

h e a d   3  i s   m o u n t e d   on  a  h o l d e r   8,  w h i c h   c a n   be  r o t a t e d  

r o u n d   i t s   a x i s   9  by  m e a n s   of  a  m o t o r   ( n o t   s h o w n ) .   T h e  

h e a d   3  c a r r i e s   two  j a w s   or  a rms  4  w h i c h   a t   one  end  a r e  

m o u n t e d   p i v o t a l l y   on  t h e   h e a d   3  i n   s u c h   a  way  t h a t   t h e i r  

o u t e r   ends   c an   move  f r e e l y   t o w a r d s   and  away  f r o m   t h e   a x i s  

9.  The  two  a rms  4  a r e ,   i n   t h i s   c a s e ,   i d e n t i c a l   and   a r e  

m o u n t e d   180°   a p a r t   a r o u n d   t h e   a x i s   9.  At  t h e i r   o u t e r   e n d s  

t h e   a rms   4  a r e   p r o v i d e d   i n   one  f a c e   w i t h   a  t h r o a t - s h a p e d  

s l o t   6  ( s e e   F i g s .   6  f o r   more   d e t a i l ) .   F i g .   l a   shows   t h e  

e n d s  7   of  t h e   U - s h a p e d   w i r e   l e n g t h   2  i n s e r t e d   e . g .   by  h a n d  

i n   t h e   s l o t s   6 .  

The  w i r e   l e n g t h   2  i s   s l i g h t l y   w i d e r   t h a n   t h e   a c t u a l  

b u n d l e   d i a m e t e r ,   so  t h a t   t h e   e n d s  7   c an   be  i n s e r t e d   e a s i l y  

i n t o   t h e   s l o t s   6 .  

When  t h e   h e a d   3  i s   r o t a t e d ,   t h e   w i r e   e n d s  7   b e c o m e  

t i g h t l y   h e l d   i n   t h e   s l o t s   6 ,  s o   t h a t   b o t h   a rms  4  p i v o t  

t o w a r d s   t h e   a x i s   9  d u r i n g   t h e   i n i t i a l   r o t a t i o n   t h r o u g h   1 8 0 °  

in   w h i c h   t h e   w i r e   e n d s  7   come  i n t o   t h e   p o s i t i o n   shown  i n  

F i g .   1b.   In   t h i s   p o s i t i o n   t h e   b u n d l i n g   w i r e   2  l i e s  

s t r e t c h e d   a r o u n d   t h e   b u n d l e   1 .  



F u r t h e r   t u r n i n g   of  t h e   h e a d   3  c a u s e s   t h e   e n d s  7  

of  t h e   b u n d l i n g   w i r e   2  to   be  c o m p l e t e l y   t w i s t e d   t o g e t h e r ,  

t h e   e n d s  7   b e i n g   d r a g g e d   t h r o u g h   t h e   s l o t s   6  a s  t h e y   a r e  

f o r m e d   i n t o   t h e   t w i s t   k n o t   ( s e e   F i g .   1 c ) .   When  t h e s e   e n d s  

e m e r g e   f r o m   t h e   s l o t s ,   t h e   a rms  4  r e t u r n   to   t h e i r   s t a r t i n g  

( o p e n )   p o s i t i o n .   W i t h   a  h e a d   r o a t i n g  a b o u t   a  h o r i z o n t a l  

a x i s ,   t h i s   i s   p r e f e r a b l y   done   by  means   of   an  e x p a n s i o n  

s p r i n g   a r r a n g e d   n e a r   t h e   p i v o t   p o i n t s   5  of   t h e   a rms   4 .  

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

of  r o t a t i o n ,   o p e n i n g   of  t h e   a rms  may  be  b r o u g h t   a b o u t  

by  t h e   f o r c e   of  g r a v i t y .   What  i s   i m p o r t a n t   i s   t h a t   t h e  

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

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

s u b s t a n t i a l l y   h i n d e r e d .  

F i g .   2  shows   a  s i m i l a r   m a c h i n e ,   w h e r e   a  n u m b e r   o f  

s e p a r a t e   b u n d l e s   21 ,   22  e t c   a r e   c o m b i n e d   i n t o   a  l a r g e  

b u n d l e   by  means   of   a  U - s h a p e d   b u n d l i n g   w i r e   23 ,   w h i c h  

may  be  a p p l i e d   m a n u a l l y   or  as  d e s c r i b e d   a b o v e ,  b y   a  

m a c h i n e .   In   o p e r a t i o n ,   t h e   e n d s   24  of  t h e   b u n d l i n g   w i r e  

23  a r e   i n s e r t e d   t h r o u g h   t h e   s l o t s   28  of  t h e   a rms  27,   w h i c h  

a r e   f r e e l y   p i v o t a b l e   on  a  h e a d   26  r o t a t a b l e   r o u n d   an  a x i s  

2 5 .  

F i g .   3  shows   a  l a r g e   b u n d l e   33  made  up  of  s m a l l  

b u n d l e s   31,   by  m e a n s   of  a  t r o u g h   32.   A  U - s h a p e d   p r e - b e n t  

b u n d l i n g   w i r e   33  i s   a p p l i e d   m a n u a l l y   or  by  a  s u i t a b l e  

d e v i c e .  



Below  t h e   t r o u g h   32  t h e r e   i s   a  h o r i z o n t a l   s u p p o r t   2 3  

in   w h i c h   a  h e a d   35  i s   s u p p o r t e d   in   b e a r i n g s   so  as  to   b e  

r o t a t a b l e .   The  h e a d   35  can   be  r o t a t e d   i n   t h e   d i r e c t i o n   o f  

r o t a t i o n   i n d i c a t e d   by  a  s c h e m a t i c a l l y   d r a w n   s h a f t   36 .   T h e  

h e a d   35  b e a r s   a  p a i r   of  arms  37,   w h i c h   a r e   s i m i l a r   to   t h e  

arms  of  F i g .   1  and  2.  T h e i r   c l o s e d   p o s i t i o n   i s   shown  b y  

b r o k e n   l i n e s .   The  t w i s t   k n o t   i s   shown  a t   3 4 .  

F i g s .   4  and  5  show  a n o t h e r   a r r a n g e m e n t   of   a  b u n d l i n g  

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

b u n d l e s .  

A  p r e - f o r m e d   b u n d l e   of   b a r   m a t e r i a l   41  i s   shown  i n  

F i g .   4 a .  O n   e i t h e r   s i d e   t h e r e   i s   a  v e r t i c a l   s u p p o r t   4 2  

u p o n   w h i c h   i s   m o u n t e d   a  h e a d   4 3 ,  r o t a t a b l e   r o u n d   a  

h o r i z o n t a l   a x i s .   E a c h   h e a d   43  i s   e q u i p p e d   w i t h   a  p a i r   o f  

j a w s   or  a r m s ,   s i m i l a r   to   t h o s e   of   F i g s .   1  to   3 .  

When  t h e   b u n d l e   41 ,   s u p p o r t e d   i n   a  m a n n e r   n o t   i n d i c a t e d ,  

i s   r e a d y ,   to   be  b u n d l e d ,   t h e   h e a d s   43  a r e   t u r n e d   so  t h a t  

one  arm  or  t h e   h e a d   i s   a t   t h e   b o t t o m m o s t   p o s i t i o n .   A  l e n g t h  

of   w i r e   45  i s   n e x t   p u s h e d   u n d e r n e a t h   t h e   b u n d l e   t h r o u g h  

t h e   s l o t s   46  i n   t h e   j a w s   44 .   I f   so  r e q u i r e d   t h i s   w i r e  

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

c u t t i n g   of  t h e   w i r e   c an   a l s o   be  a u t o m a t e d .  



As  F i g .   4b  shows   a  l e n g t h   of  w i r e   48  i s   a l s o   i n s e r t e d  

in   t h e   s l o t s   47  of  t h e   t o p   a rms  4 4 .  

F i g .   4c  shows   t h e   p o s i t i o n   i n   w h i c h   t h e   twop   h e a d s  

43  h a v e   b e e n   r o t a t e d   by  1 8 0 °   i n   o p p o s i t e   d i r e c t i o n s .   T h e  

e n d s   of   t h e   w i r e s   45  and   48  a r e   now  c r o s s e d   i n   t h e   m a n n e r  

s h o w n .   F u r t h e r   r o t a t i o n   of  t h e   a rms  c a u s e s   t h e   w i r e   e n d s  

to  b e c o m e   t w i s t e d   i n t o   k n o t s   and   to   come  c l e a r   of   t h e   a r m s .  

The  a r m s ' 4 4   e x p a n d   a g a i n   i n t o   t h e i r   o p e n   p o s i t i o n   as  s h o w n  

i n   F i g .   4d .   W i t h d r a w a l   of  t h e   s u p p o r t   of  t h e   b u n d l e   a l l o w s  

i t   to   be  r e m o v e d ,   and  w h i l e   i t   i s   d r o p p i n g   t h e   t w i s t e d  

e n d s  c a n   be  b e n t   a r o u n d   t h e   b u n d l e .  

In   F i g .   5  a  s i m i l a r   m a c h i n e   i s   shown  f o r   d o u b l e -  

t w i s t i n g   a  l a r g e   or  c o m p o s i t e   b u n d l e .   The  v a r i o u s   s t a g e s  

of  o p e r a t i o n   a r e   shown  as  i n   F i g .   4 .  

F i g .   6  shows   t h e   s l o t   a t   t h e   f a r   end  of  a  t y p i c a l  

arm  61  of  t h e   r o t a t i n g   h e a d s   shown  i n   F i g s .   1  to   5 .  

P a s s i n g   f r o m   one  s i d e   of  t h e   arm  to  t h e   o t h e r ,   t h i s  

s l o t   n a r r o w s   to   a  t h r o a t   and   t h e n   b r o a d e n s .  

I n   t h e   o p e n   p o s i t i o n   of   t h e   a r m s ,   t h e   w i r e  

t y p i c a l l y   a s s u m e s   t h e   f u l l - l i n e   p o s i t i o n   60 ,   w h i l e   u p o n  

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

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

p o s i t i o n   6 0  .  



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

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

v e r t i c a l   or  h o r i z o n t a l   has   o n l y   b e e n   m e n t i o n e d   f o r  

c o n v e n i e n c e .  

The  l e n g t h   of   t h e   arms  as  w e l l   as  t h e   s p a c i n g   f r o m  

t h e   p i v o t   p o i n t s   of   t h e   a rms  to  t h e   t r o u g h   or  o t h e r   s u p p o r t  

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

and  may  be  c a l c u l a t e d   i n   s u c h   a  way  t h a t   s m a l l   as  w e l l   a s  

l a r g e   b u n d l e s   can   be  h a n d l e d   by  a  s i n g l e   m a c h i n e   a c c o r d i n g  

to  t h e   i n v e n t i o n .  

F i g s .  7   and  8  show  a  more   d e v e l o p e d   f o r m   of  r o t a t i n g  

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

The  two  arms  1 0 0 .   101  w h i c h   a r e   m o u n t e d   on  t h e   r o t a t i n g  

h e a d   102  by  p i v o t s   103  e a c h   h a v e   two  p a r a l l e l   f l a n k s   1 0 4  

j o i n e d   a t   t h e i r   f r e e   e n d s   105  by  i d e n t i c a l   s h a p e d   m e t a l  

b l o c k s   106 .   T h e s e   b l o c k s   106  h a v e   f l a t   i n n e r   f a c e s   1 0 7  

w h i c h   m u t u a l l y   a b u t   i n   t h e   c l o s e d   p o s i t i o n   of  t h e   a rms  1 0 0 ,  

101  ( F i g .   S)  and  w h i c h   h a v e   c e n t r a l   a x i a l l y   e x t e n d i n g  

g r o o v e s   108 .   A l s o   m o u n t e d   on  t h e   h e a d   102  i s   an  a x i a l  

c o l u m n   109  c a r r y i n g   an  a x i a l   s p i g o t   110  w h i c h   l i e s  i n   t h e  

g r o o v e s   10S  i n   t h e   c l o s e d   p o s i t i o n   when  t h e   c o n i c a l  

e x t r e m i t y   111  of  t h e   s p i g o t   110  p r o j e c t s   i n t o   a  c y l i n d r i c a l  

s p a c e   112  p r o v i d e d   b e t w e e n   t h e   b l o c k s   106  by  s e m i -  

c y l i n d i c a l   r e c e s s e s   113  b e y o n d   t h e   f l a t   f a c e s   1 0 7 .  



The  r e a r   w a l l s   of  e a c h   r e c e s s   113  i s   o p e n   to   a  s l o t   1 1 4  

w h i c h   i s   p a r t l y   o v e r h u n g   by  a  t r i a n g u l a r   f l a n g e   1 1 5 .  

O u t w a r d l y   p r o j e c t i n g   l u g s   116  of  e a c h   b l o c k   106  p r o v i d e  

t h e   o u t w a r d l y   d i v e r g i n g   s i d e s   of  e a c h   s l o t   1 1 4 .  

The  s l o t s   114  do  n o t   r e a c h   t h e   i n n e r   f a c e s   1 0 7 .  

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

or   a u t o m a t i c a l l y   i n t o   t h e   s l o t s   1 1 4 ,   b e f o r e   t h e   h e a d   i s  

r o t a t e d .  U p o n   r o t a t i o n ,   t h e   w i r e s   a r e   c a u g h t   by  t h e   b l o c k s  

106 ,   p a r t i c u l a r l y   by  t h e   f l a n g e s   115 ,   so  t h a t   t h e   w i r e  

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

a r o u n d   t h e   s p i g o t   110 .   The  c y l i n d r i c a l   s p a c e   112  p r o v i d e s  

room  f o r   t h e   t w i s t s ,  o f   t h e   k n o t   to   c o l l e c t .   When  t h e  

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

s u f f i c i e n t l y   to   come  f r e e   of  t h e   s l o t s   1 1 4 ,   t h e   arms  1 0 0  

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

The  k n o t   so  f o r m e d   i s   s e e n   i n   p e r s p e c t i v e   i n   F i g .   9  

P a r t   of  t h e   l e n g t h   e x t e n d i n g   a r o u n d   t h e   b u n d l e   i s   s h o w n  

a t   1 2 0 ° .   A d j a c e n t   t h i s   i s   a  p o r t i o n   121  w h e r e   t h e   w i r e  

i s   t i g h t l y   t w i s t e d ,   w h i l e   c l o s e r   to   t h e   f r e e   e n d s   122  o f  

t h e   w i r e   a r e   t h e   more   o p e n   t w i s t s   123  f o r m e d   a r o u n d   t h e  

s p i g o t   1 1 0 .  



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

p o r t i o n s   (7)   of  w i r e   (2)   a r o u n d   a  b u n d l e   (1)   so  a s  

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

a  r o t a t a b l e   h e a d   (3)   m e a n s   f o r   r o t a t i n g   t h e   h e a d   a b o u t  

an  a x i s   (9)   and  a  p a i r   of  a rms   (4)   e a c h   h a v i n g   a  f i r s t  

end  p i v o t a l l y   m o u n t e d   (5)   on  s a i d   h e a d   (4)   so  t h a t   t h e  

s e c o n d   end  i s   m o v a b l e   t o w a r d s   and  away  f r o m   s a i d   a x i s ,  

t h e r e   b e i n g   a  s l o t   (6)   i n   s a i d   s e c o n d   end  of  e a c h  

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

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

s a i d   a rms   and  s a i d   arms  a r e   c l o s e d   t o g e t h e r   as  t h e   h e a d  

i s   r o t a t e d   so  as  to   t w i s t   t h e   e n d s   of   t h e   w i r e   t o g e t h e r ,  

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

as  to   be  c a p a b l e   of   f r e e   u n c o n t r o l l e d   m o v e m e n t   i n w a r d l y  

t o w a r d s   t h e   a x i s   (9 )   w h e r e b y   t h e   a rms   a r e   p u l l e d   i n w a r d l y  

by  t h e   w i r e   when  t h e   h e a d   r o t a t e s   to   f o r m   t h e   k n o t .  

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   c h a r a c t e r i s e d   i n  

t h a t   t h e   a rms  (4)   a r e   f r e e l y   p i v o t e d   on  h o r i z o n t a l   a x e s  

and  a r e   b i a s s e d   o u t w a r d l y   by  g r a v i t y .  

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

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

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

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

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



4.  A p p a r a t u s   a c c o r d i n g   to   c l a i m s   1  to   3  c h a r a c t e r i s e d  

i n   t h a t   i n   t h e i r   c l o s e d   p o s i t i o n   t h e   a rms  ( 1 0 0 , 1 0 1 )  

p r o v i d e   a  c e n t r a l   s p a c e   ( 1 1 2 )   w h i c h   i s   p r e f e r a b l y  

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

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

i n   t h a t   an  a x i a l l y   e x t e n d i n g   s p i g o t   ( 1 1 1 )   i s   l o c a t e d   i n  

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

t h e   end   p o s i t i o n s   of   t h e   w i r e   a r o u n d   t h e   s p i g o t   ( 1 1 1 ) .  
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