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@)  Flexible  ties. 

A  bandolier  (30)  of  flexible  plastics  ties  (10)  for  supply  to 
an  automatic  tie  gun  to  effect  tying  of  a  roll  or  bundle,  the  ties 
being  held  in  parallel  arrangement  in  the  bandolier  by  integral 
bridging  pieces  (32)  with  buckles  or  apertured  heads  (12) 
along  one  edge  of  the  bandolier  and  the  ends  of  the  tails  (14)  of 
the  ties  along  the  other  edge.  The  buckles  (12)  may  be  aper- 
tured  parallel  or  transversely  to  the  length  of  the  tie,  to  suit  the 
type  of  gun  being  fed.  A  preferred  embodiment  of  bandolier  is 
incorporated  in  a  magazine  having  a  mouth  shaped  to  bend  the 
tie  as  it  enters  the  gun  so  that  the  apertured  buckle  is  correctly 
orientated. 



F l e x i b l e   T i e s  

T h i s   i n v e n t i o n   r e l a t e s   to  f l e x i b l e   t i e s   f o r  

a p p l i c a t i o n   to  an  e l o n g a t e   r o l l   or  b u n d l e ,   e . g .   a  

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

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

Guns  h a v e   been   d e s i g n e d   f o r   t he   a u t o m a t i c  

a p p l i c a t i o n   of  s u c h   f l e x i b l e   t i e s .   One  known  g u n  

r e c e i v e s   t he   t i e s   f rom  a  m a g a z i n e   w h i c h   is  m o u n t e d   t o  

the   gun  e x t e r i o r .   The  t i e s   a r e   a c c o m m o d a t e d   s e p a r a t e l y  

w i t h i n   t h e   m a g a z i n e ,   and  a r e   f ed   s i n g l y   to  t he   gun .   I n  

p r a c t i c e ,   t h i s   can  r e s u l t   in  an  u n r e l i a b l e   and  s o m e t i m e s  

e r r a t i c   s u p p l y   of  t i e s   to  t he   gun ,   r e s u l t i n g   i n  

u n r e l i a b l e   and  s p a s m o d i c   o p e r a t i o n   of  t he   gun  i t s e l f .  

I t   is  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 n  

i m p r o v e d   a r r a n g e m e n t   f o r   t he   s t o r a g e   and  s u p p l y   o f  

f l e x i b l e   t i e s ,   more  e s p e c i a l l y   b u t   no t   e x c l u s i v e l y   a n  

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

i n t o   an  a u t o m a t i c   t i e   g u n .  

A c c o r d i n g   to  t h e   i n v e n t i o n   t h e r e   is  p r o v i d e d   a  

b e l t   or  b a n d o l i e r   of  f l e x i b l e   t i e s   f o r   s u p p l y   to  a  t i e  

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

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



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

a r r a n g e m e n t   by  i n t e g r a l   b r i d g i n g   p i e c e s .  

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

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

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

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

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

t h e   same  p l a n e   as  t h e   two  a d j a c e n t   t i e s   c o n n e c t e d   by  t h e  

b r i d g i n g   p i e c e .  

The  t i e s   i n d i v i d u a l l y   may  be  of  a  known  t y p e ,   w h e r e i n  

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

i n t e g r a l   r a t c h e t   l i k e   p r o j e c t i o n s   f o r   l o c k i n g   e n g a g e m e n t  

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

h e a d .   The  a p e r t u r e   in  t h e   h e a d   may  be  l o n g i t u d i n a l   o r  

t r a n s v e r s e ,   a c c o r d i n g   to  r e q u i r e m e n t s .  

P r e f e r a b l y ,   e a c h   two  a d j a c e n t   t i e s   in  t h e   b a n d o l i e r  

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

t h e   t a i l s   of  t h e   t i e s ,   b r e a k a g e   b e i n g   f a c i l i t a t e d   i f  

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

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

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

e d g e s   of  t h e   l a t t e r .  

A  p r e f e r r e d   b a n d o l i e r   is   i n j e c t i o n   m o u l d e d ,  

c o n v e n i e n t l y   of  m o u l d a b l e   n y l o n ,   in  s u b - u n i t s   of  20  o r  

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



w e l d i n g   to  fo rm  t h e   b a n d o l i e r .  

The  i n v e n t i o n   a l s o   r e l a t e s   to  t h e   c o m b i n a t i o n   o f  

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

b a n d o l i e r   in  t h e   fo rm  of  a  c o i l .  

A  p r e f e r r e d   m a g a z i n e   is   g e n e r a l l y   of  c y l i n d r i c a l  

f o rm  bu t   of  maximum  c i r c u m f e r e n c e   a t   an  i n t e r m e d i a t e  

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

w i t h i n   t h e   m a g a z i n e   so  t h a t   t he   h e a d s   of  t he   t i e s   do  n o t  

o v e r l a p   in  t h e   d i r e c t i o n   of  t he   a x i s   of  t h e   c o i l ,   t h e  

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

o u t e r m o s t   t u r n   of  h e a d s .   Such  a  m a g a z i n e   may  be  a d a p t e d  

f o r   a t t a c h m e n t   to  t he   e x t e r i o r   of  an  a u t o m a t i c   t i e   g u n .  

In  s u c h   a  gun ,   i t   i s   o f t e n   d e s i r a b l e   to  t u r n   t h e   h e a d  

r e l a t i v e   to  t h e   l e n g t h   of  t h e   t i e   in  r e a d i n e s s   to  r e c e i v e  

t h e   t a i l   a f t e r   t h e   l a t t e r   has   been   p a s s e d   a r o u n d   t he   r o l l  

or  b u n d l e   to  be  t i e d .   A c c o r d i n g l y ,   t h e   m a g a z i n e   may  h a v e  

an  e l o n g a t e   mou th   s h a p e d ,   as  by  means   of  r i b s ,   to  b e n d  

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

t h a t   t h e   a p e r t u r e   in  t he   h e a d   has   a  p r e d e t e r m i n e d  

o r i e n t a t i o n   r e l a t i v e   to  t h e   l e n g t h   of  t he   t a i l   of  t he   t i e .  

The  p r e f e r r e d   m a g a z i n e   has   a  two  p a r t   h i n g e d  

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

The  i n v e n t i o n   w i l l   now  be  e x e m p l i f i e d   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 e r e i n :  

F i g u r e   1  shows  p a r t   of  t h e   l e n g t h   of  a  b a n d o l i e r  



of  t i e s   a c c o r d i n g   to  one  e m b o d i m e n t ;  

F i g u r e   2  shows  a  m o d i f i e d   e m b o d i m e n t ;  

F i g u r e   3  shows  in  e n l a r g e d   d e t a i l   a  p o r t i o n   of  a  

t i e   and  i t s   c o n n e c t i n g   b r i d g i n g   p i e c e s   in  a  p r e f e r r e d  

e m b o d i m e n t   of  b a n d o l i e r ;  

F i g u r e   4  shows   a  l o n g e r   l e n g t h   of  b a n d o l i e r ;  

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

t i e   of  t h e   b a n d o l i e r   a c c o r d i n g   to   one  e m b o d i m e n t ;  

F i g u r e s   6a  to  6e  show  c o n s t r u c t i o n a l   d e t a i l s   of  a n  

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

e m b o d i m e n t ;  

F i g u r e   7a  shows  a  s m a l l   p a r t   of  t h e   l e n g t h   of  a  

b a n d o l i e r   a c c o r d i n g   to  an  a l t e r n a t i v e   p r e f e r r e d  

e m b o d i m e n t   and  F i g u r e   7b  is   a  s e c t i o n a l   v i e w   t h e r e o f ;  

F i g u r e s   8a  to   8d  show  d e t a i l s   of  t h e   t i e   in  t h e  

p r e f e r r e d   e m b o d i m e n t   of  F i g u r e   7 ;  

F i g u r e   9  shows  t h e   i n t e r i o r   of  an  o p e n e d   m a g a z i n e  

f o r   t h e   b a n d o l i e r   of  F i g u r e   7 ;  

F i g u r e   10  shows  t h e   c l o s e d   m a g a z i n e ;   a n d  

F i g u r e s   11a  and  11b  a r e   s e c t i o n a l   v i e w s   on  t h e  

l i n e s   A-A  and  B-B  of  F i g u r e   1 0 .  

In  o r d e r   to  f a c i l i t a t e   u n d e r s t a n d i n g ,   r e f e r e n c e   i s  

f i r s t   made  to  F i g u r e   5,  w h i c h   shows  one  e m b o d i m e n t   o f  

i n d i v i d u a l   f l e x i b l e   t i e   10,  c o n v e n i e n t l y   made  of  p l a s t i c s  

m a t e r i a l .   The  t i e   10  c o m p r i s e s   an  a p e r t u r e d   h e a d   o r  



b u c k l e   12  and  a  t a i l   14.  The  b u c k l e   12  has   a  

l o n g i t u d i n a l   a p e r t u r e   16  t h r o u g h   w h i c h ,   a f t e r   b e i n g  

p a s s e d   in  a  l o o p   18  a r o u n d   a  r o l l   or  b u n d l e   to  b e  

f a s t e n e d   by  t he   t i e ,   t h e   t a i l   14  is  t h r e a d e d   so  t h a t  

r a t c h e t   s e r r a t i o n s   20  on  one  s u r f a c e   of  t h e   t a i l   e n g a g e  

w i t h   a  pawl   22  on  t he   i n s i d e   of  a p e r t u r e   16.  T h i s  

r a t c h e t / p a w l   a r r a n g e m e n t   p e r m i t s   t he   t a i l   14  to  b e  

a d v a n c e d   t h r o u g h   t he   b u c k l e   12  to  t i g h t e n   t h e   l o o p   1 8 ,  

b u t   p r e v e n t s   t h e   t a i l   of  t he   t i g h t e n e d   t i e   f rom  b e i n g  

p u l l e d   back   o u t   of  t h e   a p e r t u r e .   C o n v e n i e n t l y ,   a  s l o t  

24  is   p r o v i d e d   b e n e a t h   t he   pawl   22  w h i c h   e n a b l e s   t h e  

l a t t e r   to  be  r e s i l i e n t l y   d e p r e s s e d   by  t h e   s e r r a t i o n s   20 

f o r   e a s e   of  a d v a n c e m e n t   of  t he   t a i l   14  t h r o u g h   t h e  

b u c k l e   1 2 .  

In  p r a c t i c e ,   t h e   t i e   w i l l   p r e f e r a b l y   be  a p p l i e d   t o  

t h e   r o l l   or  b u n d l e   to  be  t i e d   by  an  a u t o m a t i c   t i e   g u n .  

T h i s   gun  w i l l   bend   t h e   t i e   10  a d j a c e n t   t h e   b u c k l e   12 

t h r o u g h   180  d e g r e e s ,   so  t h a t   when  a  p u s h e r   on  t h e   g u n  

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

r o l l   or  b u n d l e   to  be  t i e d ,   t he   t a i l   14  w i l l   r e - e n t e r   t h e  

gun  b a r r e l   and  be  g u i d e d   i n t o   and  t h r o u g h   t he   b u c k l e .  

In  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n ,   a  s t o c k  

of  t i e s   10  is   p r o v i d e d   in  t he   fo rm  of  a  b e l t   or  b a n d o l i e r ,  

as  e x e m p l i f i e d   a t   30  in  F i g u r e   1.  The  b u c k l e s   12  of  t h e  

t i e s   10  a r e   i n t e g r a l l y   c o n n e c t e d   in  j u x t a p o s e d   r e l a t i o n s h i p ,  



and  t h e   t a i l s   14  a r e   i n t e g r a l l y   c o n n e c t e d   by  f l a t  

b r i d g i n g   p i e c e s   32  d i s p o s e d   in  l i n e   in  t h e   p l a n e   o f  

t h e   b a n d o l i e r   30.  The  b a n d o l i e r   30,   w h i c h   may  b e  

c o i l e d   in  a  s u i t a b l e   m a g a z i n e ,   is  i n t e n d e d   to  s u p p l y  

t i e s   10  to  a  t i e   gun  w h i c h   i n c o r p o r a t e s   k n i f e   means   f o r  

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

t i e   i n t o   p o s i t i o n   in  t h e   gun  b a r r e l   in  f r o n t   of  t h e   p u s h e r .  

P r e f e r a b l y ,   h o w e v e r ,   o p e r a t i o n   of  t h e   k n i f e   means   i n  

t h e   gun  is   f a c i l i t a t e d   by  t h e   b a n d o l i e r   40  shown  i n  

F i g u r e   2,  w h e r e i n   t h e   b u c k l e s   12  of  t h e   t i e s   10  a r e  

s e p a r a t e   and  t h e   t a i l s   14  a r e   i n t e g r a l l y   c o n n e c t e d   by  t w o  

s p a c e d   l i n e s   of  b r i d g i n g   p i e c e s   42.  T h i s   c o n s t r u c t i o n   o f  

b a n d o l i e r   40  can   a l s o   e a s e   t h e   f u n c t i o n ,   c a r r i e d   o u t   w i t h i n  

t h e   g u n ,   of  b e n d i n g   t h e   b u c k l e   12  i n t o   t h e   r e q u i r e d  

o r i e n t a t i o n .   T h u s ,   t h e   b a n d o l i e r   may  be  f o r m e d   w i t h   t h e  

t i e s   p r e - b e n t   a d j a c e n t   t h e   b u c k l e s   12,  a t   l e a s t   by  90  

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

p a c k i n g ,   e . g .   in  a  m a g a z i n e ,   b u t   s p r i n g i n g   i n t o   t h e  

p r e f o r m e d   b e n t   c o n d i t i o n   on  e n t r y   i n t o   t h e   gun  b a r r e l   t o  

f a c i l i t a t e   f u r t h e r   t u r n i n g   of  t h e   b u c k l e   12  t h r o u g h   a  

c o m p l e t e d   bend   of  180  d e g r e e s ,   i . e .   i n t o   t h e   c o n d i t i o n  

shown  in  F i g u r e   5 .  

A  s m a l l   p o r t i o n   (one  t i e )   of  a  p r e f e r r e d  

c o n s t r u c t i o n   of  b a n d o l i e r   i s   shown  a t   50  in  F i g u r e   3 .  

H e r e ,   t h e   t i e s   10  a r e   s e p a r a t e d   by  s o m e w h a t   l o n g e r  



b r i d g i n g   p i e c e s   52  i n t e g r a l l y   c o n n e c t i n g   t h e   t a i l s   1 4 .  

The  b r i d g i n g   p i e c e s   52  can  be  s t e p p e d   to  be  o f  

s h a l l o w e r   d e p t h   ( p e r p e n d i c u l a r l y   to  t he   p l a n e   of  t h e  

d r a w i n g )   t h a n   t he   t a i l   14,  a t   l e a s t   o v e r   a  p a r t   of  t h e  

l e n g t h   of  s a i d   b r i d g i n g   p i e c e s ,   and  in  t he   p r e f e r r e d  

e m b o d i m e n t   c o n n e c t   to  t he   t a i l   t h r o u g h   g r o o v e s   53 

d e f i n i n g   l i n e s   54  of  w e a k n e s s   or  b r e a k a g e   l y i n g   j u s t  

i n s i d e   t h e   l o n g i t u d i n a l   e d g e s   56  of  t he   t a i l   in  t h e  

d i r e c t i o n   of  t he   w i d t h   of  t he   t i e .   In  u s e ,   t h e   k n i f e  

means   in  t h e   gun  a c t s   to  a p p l y   a  b r e a k - o f f   p r e s s u r e   t o  

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

l o n g i t u d i n a l   e d g e s   56  of  t he   t a i l   14,  and  c a u s e s   t h e  

b r i d g i n g   p i e c e s   52  to  b r e a k   o f f   s u b s t a n t i a l l y   a l o n g   t h e  

l i n e s   54.  T h u s ,   any  d e f e c t s   or  r o u g h n e s s e s   a l o n g   t h e  

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

w i d t h   of  t h e   t a i l   14  b e t w e e n   i t s   l o n g i t u d i n a l   e d g e s   5 6 ,  

and  w i l l   n o t   i n t e r f e r e   w i t h   o p e r a t i o n   of  t he   g u n ,   w i l l  

n o t   be  l i a b l e   to  damage   t he   r o l l   or  b u n d l e   d u r i n g  

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

t h e   g e n e r a l   a p p e a r a n c e   and  f e e l   of  t he   a p p l i e d   t i e .   I n  

r e s p e c t s   n o t   shown ,   t h e   b a n d o l i e r   50  of  F i g u r e   3  i s  

s i m i l a r   to  t he   b a n d o l i e r   40  of  F i g u r e   2.  H o w e v e r ,   t h e  

c o n s t r u c t i o n   of  t he   t i e   10  is  s i m i l a r   to  t h a t   l a t e r  

d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g u r e   6 .  

In  p r a c t i c e ,   t he   b a n d o l i e r   w i l l   be  i n j e c t i o n  



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

i . e .   N y l o n   66.  F i r s t ,   s u b - u n i t s   of  a b o u t   20  t i e s   w i l l  

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

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

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

b a n d o l i e r   of  s ay   500  t i e s .   F i g u r e   4  shows  a  l o n g e r  

l e n g t h   of  b a n d o l i e r   60  f o r m e d   of  s u b - u n i t s   62  j o i n e d   b y  

w e l d s   64.  The  w e l d e d   j o i n t s   64  w i l l   be  made  as  s m o o t h  

as  p r a c t i c a b l e   in  o r d e r   to  a v o i d   r i s k   of  j a m m i n g   as  t h e  

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

t i e   g u n .  

F i g u r e s   6a  to  6e  show  a  m o d i f i e d   fo rm  of  t i e ,   a  

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

p i e c e s   to  fo rm  a  b a n d o l i e r   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n .  

T h i s   t i e   10  has   s e r r a t i o n s   72  on  t h e   t a i l   14  w h i c h   w i l l  

be  d i s p o s e d   on  t h e   o u t s i d e   of  t h e   l o o p   f o r m e d   a r o u n d   t h e  

r o l l   or  b u n d l e   when  t h e   t i e   is   a p p l i e d .   The  s e r r a t i o n s  

72  e n g a g e   s i m i l a r l y   p r o f i l e d   t e e t h   74  on  t h e   i n t e r i o r   o f  

t h e   b u c k l e   12.  C h a n n e l s   76  a r e   p r o v i d e d   on  t h e   b u c k l e  

12  w h i c h   a c c o m m o d a t e   r i d g e s   78  a l o n g   t h e   e d g e s   of  t h e  

t a i l   1 4 .  

F i g u r e   7a  shows  a  p a r t   of  a  b a n d o l i e r   80  of  t i e s   1 0 0  

of  a  d i f f e r e n t   t y p e .  

The  b a n d o l i e r   80  is   i t s e l f   g e n e r a l l y   t h e   same  a s  

t h a t   p r e v i o u s l y   d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g u r e   3,  t h e  



b r i d g i n g   p i e c e s   90  c o n n e c t i n g   to  t he   t a i l s   102  of  t h e  

t i e s   t h r o u g h   g r o o v e s   92  d e f i n i n g   l i n e s   of  w e a k n e s s   o r  

.  b r e a k a g e   94  j u s t   i n s i d e   t h e   p r o j e c t e d   l i n e s   of  t h e  

l o n g i t u d i n a l   e d g e s   96  of  t he   t a i l s   102.   K n i f e   m e a n s  

in  a  t i e   gun  may  t h e n   a c t   in  a  s i m i l a r   m a n n e r   to  t h a t  

a l r e a d y   i n d i c a t e d   in  c o n n e c t i o n   w i t h   F i g u r e   3,  w i t h  

s i m i l a r   a d v a n t a g e o u s   r e s u l t s .   F i g u r e   7b  is   a  s e c t i o n a l  

v i e w   on  the   l i n e   B-B  of  F i g u r e   7a,  f rom  w h i c h   i s  

a p p a r e n t   t h e   l e s s e r   t h i c k n e s s   of  t he   b r i d g i n g   p i e c e s   90  

as  c o m p a r e d   to  t h a t   of  t h e   t a i l s   102  of  t he   t i e s   1 0 0 .  

The  t i e s   100  d i f f e r   f rom  t he   t i e s   10  p r e v i o u s l y  

d e s c r i b e d   in  t h a t   t h e   b u c k l e   c o n s i s t s   of  a  h e a d   104  

a p e r t u r e d   a t   106  t r a n s v e r s e l y   to  t h e   l e n g t h   of  t h e   t i e  

100,   i . e .   n o r m a l l y   to  t he   p l a n e   of  t h e   d r a w i n g   in  F i g u r e  

7 a .  

The  t i e   100  is  i n t e n d e d   f o r   u se   in  a  t i e   gun  w h i c h  

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

a r o u n d   t h e   r o l l   or  b u n d l e   to  be  t i e d   so  t h a t   t h e   t a i l   102  

r e - e n t e r s   t he   b a r r e l   of  t he   gun  to  be  t h r e a d e d   t h r o u g h  

t h e   a p e r t u r e   106  in  t he   b u c k l e   104,   t he   l a t t e r   b e i n g  

o r i e n t a t e d   a t   r i g h t   a n g l e s   to  t h e   r e - e n t r a n t   t a i l .   T h u s ,  

f o r   e n a b l i n g   t he   t a i l   102  to  be  t h r e a d e d   t h r o u g h   t h e  

b u c k l e   104,   t h e   t i e   100  when  l o c a t e d   in  t he   gun  is  b e n t  

t h r o u g h   90  d e g r e e s   a d j a c e n t   t he   b u c k l e ,   t h u s   a p p r o p r i a t e l y  

o r i e n t a t i n g   t h e   b u c k l e   a p e r t u r e   106.  The  b e n d i n g   of  t h e  



t i e   100  can   be  a c h i e v e d   by  p r e f o r m i n g   t h e   t i e   so  t h a t ,  

on  e n t e r i n g   t h e   gun  f rom  a  m a g a z i n e   or  t h e   l i k e ,   t h e  

b u c k l e   s p r i n g s   i n t o   r e q u i r e d   o r i e n t a t i o n ,   in  s i m i l a r  

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

F i g u r e   2,  or  by  a  b e n d i n g   means   i n c o r p o r a t e d   in  t h e   g u n ,  

or  as  l a t e r   d e s c r i b e d   by  a  b e n d i n g   means   p r o v i d e d   in  a  

m a g a z i n e   f rom  w h i c h   t h e   t i e   i s   s u p p l i e d   to  t h e   g u n .  

The  c o n s t r u c t i o n   of  an  i n d i v i d u a l   t i e   100  i s   s h o w n  

in  F i g u r e s   8a  to  8d.  F i g u r e   8b  is   a  c e n t r a l   l o n g i t u d i n a l  

s e c t i o n   t h r o u g h   t h e   t i e   and  F i g u r e   8d  i s   a  s e c t i o n   on  l i n e  

D-D  of  F i g u r e   8a.   The  t a i l   102  has   s e r r a t i o n s   108  w h i c h  

e n g a g e   w i t h   a  pawl   110  f o r m e d   on  t h e   i n s i d e   of  t h e  

a p e r t u r e   106  in  t h e   b u c k l e   or  h e a d   104,   so  t h a t   t h e  

s e r r a t e d   t a i l   can   be  t h r e a d e d   and  a d v a n c e d   t h r o u g h   t h e  

b u c k l e   to   t e n s i o n   t h e   t i e   a r o u n d   t h e   r o l l   or  b u n d l e   t o  

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

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

shown  t h e   s e r r a t i o n s   108  a r e   f o r m e d   on  t h e   s i d e   of  t h e  

t a i l   102  w h i c h   w i l l   f a c e   i n w a r d l y   of  t h e   l o o p   a r o u n d   t h e  

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

can   be  u s e d   i f   d e s i r e d .   I t   w i l l   a l s o   be  c l e a r   f r o m   t h e  

d r a w i n g s   t h a t   t h e   t a i l   102  of  t h e   t i e   100  has   u n t o o t h e d  

r i b s   112  a l o n g   i t s   e d g e s ,   w h i c h   r i b s   a r e   a c c o m m o d a t e d   i n  

c l e a r   p o r t i o n s   114  of  t h e   a p e r t u r e   106  in  t h e   b u c k l e   1 0 4  

to  t h e   s i d e s   of  t h e   pawl   1 1 0 .  



F i g u r e s   9  to  11  show  a  m a g a z i n e   f o r   h o u s i n g   t h e  

b a n d o l i e r   80  of  F i g u r e   7.  The  m a g a z i n e   120  is  f o r m e d  

of  two  p a r t s   122,   124  h i n g e d   a t   126,   as  i n d i c a t e d   i n  

F i g u r e   9,  w h i c h   shows  t h e   i n t e r i o r   of  t he   o p e n e d  

m a g a z i n e   when  e m p t y .   The  s h a p e d   e l o n g a t e   mouth   of  t h e  

m a g a z i n e   120,   f o r m e d   when  t h e   two  p a r t s   122,   124  a r e  

c l o s e d   t o g e t h e r ,   is  r e f e r e n c e d   128  in  F i g u r e   1 0 .  

The  c l o s e d   m a g a z i n e   120  is   g e n e r a l l y   of  c y l i n d r i c a l  

fo rm  b u t   w i t h   a  maximum  d i a m e t e r   a t   an  i n t e r m e d i a t e  

p o s i t i o n   130  in  i t s   l e n g t h   g e n e r a l l y   c o r r e s p o n d i n g   to  t h e  

l e v e l   of  one  end  of  t h e   mou th   128.   The  m a g a z i n e   i s  

s h a p e d   in  t h i s   m a n n e r   to  r e c e i v e   a  b a n d o l i e r   80  of  t i e s  

100  w h i c h   is  c o i l e d   s p i r a l l y ,   w i t h   t he   a d j a c e n t   t u r n s   o f  

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

T h u s ,   when  t h e   m a g a z i n e   is   f u l l ,   t h e   one  end  of  t h e  

s p i r a l   c o i l   f o r m e d   by  a  t u r n   of  b u c k l e s   is  a c c o m m o d a t e d  

at   t h e   b o t t o m   end  132  of  t he   m a g a z i n e   as  shown  in  F i g u r e  

10.  As  s u c c e s s i v e   t u r n s   of  b u c k l e s   p r o g r e s s i n g   up  t h e  

c o i l   a r e   wound  a r o u n d   an  i n c r e a s i n g   number   of  t a i l s ,   t h e  

d i a m e t e r   of  t h e   c o i l   i n c r e a s e s   to  a  maximum  at   a  l e v e l  

c o r r e s p o n d i n g   to  t he   i m m e d i a t e   p o s i t i o n   130  a l o n g   t h e  

m a g a z i n e .   T h i s   l e v e l   is   t he   l e v e l   of  t he   f i n a l   t u r n   o f  

b u c k l e s ,   i . e .   t h e   o u t e r m o s t   t u r n   of  t h e   c o i l .   The  e n d  

of  t h e   b a n d o l i e r   80  e m e r g e s   t h r o u g h   the   mou th   128  f r o m  

t h i s   f i n a l   t u r n .   The  u p p e r   p a r t   of  t he   c o i l   p r o g r e s s i n g  



t o w a r d s   t h e   t op   end  134  of  t he   m a g a z i n e   i s   c o n s t i t u t e d  

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

g r a d u a l l y   r e d u c e s   in  d i a m e t e r .  

The  m o u t h   128  of  t h e   m a g a z i n e   is   a d a p t e d   t o  

p r e f o r m   a  90  d e g r e e s   bend   in  t h e   t i e   100 ,   a d j a c e n t   t h e  

h e a d ,   as  t h e   t i e   e m e r g e s   f rom  t h e   m a g a z i n e   i n t o   a  t i e  

gun  to   w h i c h   t h e   m a g a z i n e   is   a d a p t e d   to  a t t a c h .   T h e  

p u r p o s e   of  s u c h   bend   in  t h e   t i e   i s   to  p r e - o r i e n t a t e   t h e  

b u c k l e   in  t h e   gun  r e a d y   to  r e c e i v e   t h e   t a i l ,   a s  

p r e v i o u s l y   d e s c r i b e d .   In  o r d e r   to   bend   t h e   t i e ,   t h e  

m o u t h   i s   f o r m e d   w i t h   a  s e r i e s   of  f i v e   r i b s ,   136,   1 3 8 ,  

140,   142  and  144 ,   as  shown  in  F i g u r e s   10  and  11a .   W h i l e  

t h e   t i e   100  is   e m e r g i n g   f r o m   t h e   m a g a z i n e ,   t h e   r i b s   1 3 6 ,  

138 ,   140  a c t   on  t h e   h e a d   and  a d j a c e n t   p o r t i o n   of  t h e   t i e  

to  bend   t h e   h e a d   t h r o u g h   90  d e g r e e s   r e l a t i v e   to   t h e  

l e n g t h   of  t h e   t a i l ,   t h e   l a t t e r   b e i n g   h e l d   s t r a i g h t   a n d  

f l a t   by  t h e   r i b s   142  and  144.   The  m a n n e r   in  w h i c h   t h e  

90  d e g r e e   bend   is   f o r m e d   in  t h e   t i e   100  by  t h e   r i b s  

a p p e a r s   c l e a r l y   f rom  F i g u r e   11a  w h i c h   is  a  s e c t i o n   t h r o u g h  

t h e   m o u t h   128  n e a r   i t s   e x i t .   In  F i g u r e   11a ,   r e f e r e n c e  

146  d e n o t e s   t h e   p a s s a g e   t r a v e r s e d   by  a  b u c k l e ,   a n d  

r e f e r e n c e   148  d e n o t e s   t h e   passage   t r a v e r s e d   by  t h e   b e n t  

p o r t i o n   of  t h e   t i e   a d j a c e n t   t h e   b u c k l e .   The  r i b   1 3 6  

( n o t   v i s i b l e   in  F i g u r e   11a)  g r a d u a t e s   away  f r o m   t h e  

m o u t h   e x i t   to  a  s h a l l o w e r   bend   of  g r e a t e r   r a d i u s ,   s o  



t h a t   t h e   bend   in  t he   t i e   is  g r a d u a l l y   d e v e l o p e d   as  t h e  

t i e   p r o g r e s s e s   t o w a r d s   t he   mouth   e x i t .  

In  p r a c t i c e ,   s e v e r a l   t i e s   100  a t   t h e   end  of  t h e  

b a n d o l i e r   80  w i l l   be  f o l l o w i n g   one  a n o t h e r   to  e m e r g e  

f rom  t h e   mouth   128,   b e i n g   s u i t a b l y   a d v a n c e d   by  an  i n d e x i n g  

means   in  t he   gun  to  w h i c h   t he   m a g a z i n e   is  a t t a c h e d .   T h e  

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

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

l e a d i n g   t i e   has   e m e r g e d   f rom  t he   m a g a z i n e ,   and  in  a n y  

e v e n t   s u c h   k n i f e   means   w i l l   be  d i s p o s e d   on  t h e   r e m o t e  

s i d e   of  t he   a b o v e - m e n t i o n e d   i n d e x i n g   means   f rom  t h e   m o u t h  

of  t h e   m a g a z i n e .  

F i g u r e   11b  s e r v e s   to  show  a  pawl   150  p r o v i d e d   w i t h i n  

t h e   mou th   128  of  t he   m a g a z i n e   to  p r e v e n t   t he   b a n d o l i e r   80 

f rom  s l i d i n g   back   i n w a r d l y   of  t h e   m a g a z i n e .   The  t i e s   100  

a r e   d r awn   o u t   o v e r   t h i s   pawl   150  to  d r o p   in  f r o n t   of  i t  

as  t he   b a n d o l i e r   is   i n d e x e d   o u t w a r d l y   of  t he   m a g a z i n e .  

In  a d d i t i o n   to  t h e   p o s s i b l e   v a r i a t i o n s   m e n t i o n e d  

in  t he   a b o v e   d e s c r i p t i o n , . o t h e r   m o d i f i c a t i o n s   ( b o t h   o f  

t h e   b a n d o l i e r   and  t he   b a n d o l i e r / m a g a z i n e   c o m b i n a t i o n )   a r e  

p o s s i b l e   w i t h i n   t h e   s c o p e   of  t h e   i n v e n t i o n ,   w h i c h   i s  

c h a r a c t e r i s e d   by  t h e   a p p e n d e d   c l a i m s .  



1.  An  a r r a n g e m e n t   of  f l e x i b l e   t i e s   f o r   s u p p l y   to  a  

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

(10  or  100)  h a v i n g   a p e r t u r e d   h e a d s   (12  or  104)  a n d  

t a i l s   (14  or  102)  t r a i l i n g   t h e r e f r o m ,   s a i d   l a r g e  

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

by  i n t e g r a l   b r i d g i n g   p i e c e s   (32  or  90)  to  f o r m   a  

b a n d o l i e r   (30  or  40  or  50  or  60  or  8 0 ) .  

2.  An  a r r a n g e m e n t   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  

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

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

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

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

b r i d g i n g   p i e c e   l i e s   in  t h e   same  p l a n e   as  t h e   two  a d j a c e n t  

t i e s   c o n n e c t e d   by  t h e   b r i d g i n g   p i e c e .  

3.  An  a r r a n g e m e n t   a c c o r d i n g   to  c l a i m   1  or   c l a i m   2 

c h a r a c t e r i s e d   in  t h a t   t h e   end  p o r t i o n   of  t h e   t a i l   of  e a c h  

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

f o r   l o c k i n g   e n g a g e m e n t   w i t h   an  i n t e g r a l   pawl   (20)  f o r m e d  

w i t h i n   t h e   a p e r t u r e   of  t h e   h e a d .  

4.  An  a r r a n g e m e n t   a c c o r d i n g   to  any  of  c l a i m s   1  to  3 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   h e a d   (12)  of  e a c h   t i e   ( 1 0 )  

is   a p e r t u r e d   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   t i e .  

5.  An  a r r a n g e m e n t   a c c o r d i n g   to  any  of  c l a i m s   1  to  3 ,  



c h a r a c t e r i s e d   in  t h a t   t h e   h e a d   (104)  of  e a c h   t i e   ( 1 0 0 )  

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

of  t h e   t i e   and  to  t he   d i r e c t i o n   of  t he   l e n g t h   of  t h e  

b a n d o l i e r .  

6.  An  a r r a n g e m e n t   a c c o r d i n g   to  any  of  c l a i m s   1  to  5 ,  

c h a r a c t e r i s e d   in  t h a t   e a c h   two  a d j a c e n t   t i e s   in  t h e  

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

e x t e n d i n g   b e t w e e n   t he   t a i l s   of  s a i d   t i e s ,   s a i d   b r i d g i n g  

p i e c e s   b e i n g   a l i g n e d   on  two  l i n e s   s p a c e d   a c r o s s   t h e  

w i d t h   of  t h e   b a n d o l i e r .  

7.  An  a r r a n g e m e n t   a c c o r d i n g   to  any  of  c l a i m s   1  to  6 ,  

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

e a c h   t i e   on  b r e a k a g e   l i n e s   (54)  d i s p o s e d   s l i g h t l y   i n w a r d l y  

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

e d g e s   (56)  of  t h e   l a t t e r .  

8.  An  a r r a n g e m e n t   a c c o r d i n g   to  any  of  c l a i m s   1  to  7 ,  

c h a r a c t e r i s e d   in  t h a t   s u b - u n i t s   (62)  of  t i e s   c o n n e c t e d  

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

m o u l d i n g   of  p l a s t i c s   m a t e r i a l   s u c h   as  n y l o n   and  t h e   s u b -  

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

w e l d i n g   (64)  to  form  t he   b a n d o l i e r .  

9.  An  a r r a n g e m e n t   c o m p r i s i n g   a  b a n d o l i e r   a c c o r d i n g   t o  

any  of  c l a i m s   1  to  8  in  c o m b i n a t i o n   w i t h   a  m a g a z i n e  

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

m a g a z i n e   (120)  is  g e n e r a l l y   of  c y l i n d r i c a l   fo rm  b u t   o f  



maximum  c i r c u m f e r e n c e   a t   an  i n t e r m e d i a t e   p o i n t   ( 1 3 0 )  

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

w i t h i n   t h e   m a g a z i n e   so  t h a t   t h e   h e a d s   of  t h e   t i e s   d o  

n o t   o v e r l a p   in  t h e   d i r e c t i o n   of  t h e   a x i s   of  t h e   c o i l ,  

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

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

10.  A  b a n d o l i e r / m a g a z i n e   c o m b i n a t i o n   a c c o r d i n g   t o  

c l a i m   9,  c h a r a c t e r i s e d   in  t h a t   t h e   m a g a z i n e   h a s   a n  

e l o n g a t e   mou th   (128)  i n c o r p o r a t i n g   r i b s   (136  to  1 4 4 )  

a d a p t e d   to  bend   an  e m e r g i n g   t i e   a d j a c e n t   t h e   a p e r t u r e d  

h e a d   t h e r e o f   so  t h a t   t h e   a p e r t u r e   in  t h e   h e a d   has   a  

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

t a i l   of  t he   t i e .  
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