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©  Automatic  tie  gun. 

A  tie  gun  (1)  for  applying  a  flexible  tie  (16)  around  a  roll  or 
bundle,  said  tie  (16)  having  an  apertured  head  (17)  through 
which  the  tail  of  the  tie,  after  looping  around  the  roll  or  bundle, 
is  threaded,  tensioned  and  locked  in  position,  the  gun  incorpo- 
rating  an  indexing  means  (28  to  31)  including  a  rotary  drum 
(31)  which  advances  successive  ties,  tail  forward,  into  the  path 
of  a  push  rod  (11)  driven  by  a  trigger  (2)  actuated,  pneumatical- 
ly  operated  cylinder/piston  (8)  so  that  said  push  rod  (11)  per- 

forms  a  rearward  stroke  during  the  second  part  of  an  operating 
cycle  and  in  so  doing  indexes  the  tie  feed  rum  (31)  and  simul- 
taneously  turns  the  buckle  (17)  of  an  advanced  tie  (16)  into  a 
tail  receiving  position,  thus  completing  loading  of  the  gun  in 
readiness  for  the  next  operating  cycle  during  the  first  part  of 
which  the  push  rod  (11)  moves  forwardly  to  push  the  tail 
around  the  roll  or  bundle  to  be  tied  back  through  the  preorien- 
tated  buckle  (17)  ready for  tensioning  and  locking. 



A u t o m a t i c   T ie   Gun  

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

of  t i e s .  

I t   is  o f t e n   n e c e s s a r y   to   t i e   an  e l o n g a t e   r o l l   o r  

b u n d l e ,   more  e s p e c i a l l y   b u n d l e s   of  e l o n g a t e   o b j e c t s   s u c h  

as  b u n d l e s   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 .   One  way  i n  

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

p l a s t i c   t i e s   w h i c h   h a v e   an  i n t e g r a l   f a s t e n e r ,   or   b u c k l e ,  

a t   one  end  t h r o u g h   w h i c h   t h e   t a i l   end  of  t h e   t i e   i s  

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

c a b l e s .   M a n u a l   a p p l i c a t i o n   of  t h e   t i e s   is   s l o w   a n d  

l a b o r i o u s ,   and  i t   i s   t h e r e f o r e   d e s i r a b l e   to  have   a  t o o l  

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

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

d e s i g n e d   in  w h i c h   a  p a i r   of  j aws   can  be  c l o s e d   a r o u n d   a  

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

a  p l u n g e r   so  t h a t   t h e   t a i l   is  p u s h e d   a r o u n d   t he   l o o p  

d e f i n e d   by  the   j aws   and  t h r o u g h   an  a p e r t u r e d   b u c k l e   a t  

t h e   o t h e r   end  of  t h e   t i e .   The  t a i l   is   t h e n   p u l l e d   t i g h t ,  

t w i s t e d   by  9 0   w i t h   r e s p e c t   to  t h e   b u c k l e   to  l o c k   i t   i n  

p l a c e ,   and  t he   e x c e s s   l e n g t h   c u t   o f f .   T i e s   a r e   s u p p l i e d  



s i n g l y   to  t h i s   gun  f rom  a  p r e - l o a d e d   m a g a z i n e   w h i c h   i s  

m o u n t e d   on  t h e   e x t e r i o r   of  t h e   gun .   Some  of  t h e  

d i s a d v a n t a g e s   of  s u c h   a  gun  s t e m   f rom  t h e   t y p e   of  t i e  

w h i c h   i s   u s e d ;   t h e   " t w i s t   and  l o c k "   t y p e   of  t i e   has   t o  

be  o v e r t e n s i o n e d   t h e n   r e l a x e d   b a c k   b e f o r e   i t   l o c k s ,   w h i c h  

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

f a s t e n e d   t i e   has   a  k n o b b y   f i n i s h   a t   t h e   b u c k l e ,   w h i c h   i s  

a p e r t u r e d   so  t h a t   t h e   t a i l   of  t h e   t i e   is   t h r e a d e d   a t  

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

is   made  in  a  s e a l e d   u n i t   w h i c h   i s   h e a v y ,   b u l k y   and  c a n n o t  

be  r e a d i l y   s e r v i c e d .  

A n o t h e r   gun  has   been   p r o p o s e d   in  w h i c h   t i e s   a r e  

c o n v e y e d   one  a t   a  t i m e   f rom  a  m a g a z i n e   m o u n t e d   r e m o t e  

f rom  t h e   g u n ,   b u t   i s   o t h e r w i s e   s i m i l a r   to  t h a t   p r e v i o u s l y  

d e s c r i b e d .   A  t h i r d   m a c h i n e   u s e s   s e p a r a t e   b u c k l e s   and  a  

c o n t i n u o u s   s p o o l   of  t a p e .   N e i t h e r   of  t h e s e   m a c h i n e s   h a v e  

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

The  p r e s e n t   i n v e n t i o n   i s   d i r e c t e d   t o w a r d s   a  t i e   g u n  

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

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

s t a n d a r d   r e p l a c e a b l e   c o m p o n e n t s .  

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

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

a  f l e x i b l e   t i e   h a v i n g   a  tai l   and  an  a p e r t u r e d   h e a d ,  



c o m p r i s i n g   a  p u s h   r o d ,   d r i v i n g   means   f o r   c a u s i n g   s a i d  

push   rod   to  p e r f o r m   an  o p e r a t i n g   c y c l e   c o n s i s t i n g   o f  

a  f o r w a r d   s t r o k e   and  a  r e a r w a r d   s t r o k e ,   i n d e x i n g   m e a n s  

d r i v e n   by  t h e   p u s h   r o d   d u r i n g   t h e   r e a r w a r d   s t r o k e   of  a n  

o p e r a t i n g   c y c l e ,   s a i d   i n d e x i n g   means   c a u s i n g   a  t i e   to  b e  

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

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

h e a d   of  s a i d   t i e   t u r n e d   i n t o   an  o r i e n t a t i o n   r e a d y   t o  

r e c e i v e   t h e   t a i l ,   and  g u i d e   means   a t   t h e   f o r w a r d   end  o f  

t h e   t o o l   w h e r e b y ,   d u r i n g   t he   f o r w a r d   s t r o k e   of  t h e   n e x t  

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

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

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

a p e r t u r e d   h e a d .  

The  i n d e x i n g   means   c o n v e n i e n t l y   i n c l u d e s   a  r o t a r y  

drum  t h e   r o t a t i o n   of  w h i c h   is   i n d e x e d   to   t h e   s t r o k e   of  a  

p u s h   rod   so  t h a t   t h e   drum  s e q u e n t i a l l y   e n g a g e s   a  

p l u r a l i t y   of  l a t e r a l l y   c o n n e c t e d   f l e x i b l e   t i e s   and  c o n v e y s  

e a c h   t i e   in  t u r n   to   a  p o s i t i o n   in   f r o n t   of  t h e   p u s h   r o d  

w h i c h   p u s h e s   t he   t i e ,   w h i c h   has   been   d i s c o n n e c t e d   f rom  i t s  

a d j a c e n t   t i e s ,   so  t h a t   one  end  of  t he   t i e   p a s s e s   a l o n g   a  

g u i d e   and  i n t o   e n g a 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   w h i c h  

is   j o i n e d   to  t h e   o t h e r   end  of  t he   t i e .  

Once  t h e   one  end  of  t h e   t i e   is   e n g a g e d   w i t h   t h e  

h e a d   i t   may  be  p u l l e d   u n t i l   t h e   l o o p   f o r m e d   by  t h e   t i e  



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

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

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

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

o f f   t h e   e x c e s s   l e n g t h   of  t h e   t i e   a d j a c e n t   t h e   h e a d .  

The  h e a d   of  t h e   f l e x i b l e   t i e   may  h a v e   a  

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

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

w i t h   r a t c h e t   s e r r a t i o n s   in  t h e   t i e   and  p r e v e n t s   t h e   t i e  

u n t h r e a d i n g   b u t   p e r m i t s   t h e   t a i l   to  be  p u l l e d   f u r t h e r  

t h r o u g h   t h e   a p e r t u r e .   Wi th   t h i s   t y p e   of  t i e ,   o n c e  

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

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   h e a d .   The  t i e s   may  b e  

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

c o n n e c t i n g   t h e   t a i l s   of  t h e   t i e s .  

The  t o o l   may  be  c o n t r o l l e d   by  a  f l u i d   o p e r a t e d  

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

r o d   p u s h i n g   and  t i e   c u t t i n g   i n d e x e d   to  t h e   s t r o k e   of  t h e  

p i s t o n   in   t h e   c y l i n d e r .  

A  t o o l   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   i s   n o w  

d e s c r i b e d   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  

a c c o m p a n y i n g   d r a w i n g s   in  w h i c h :  

F i g u r e   1  i s   a  s e c t i o n   t h r o u g h   an  e m b o d i m e n t   of  t h e  

i n v e n t i o n   in  t h e   f o rm  of  a  t i e   g u n ;  

F i g u r e   2  i s   a  p l a n   v i e w   f rom  a b o v e   of  t h e   t i e   g u n  



of  F i g u r e   1 ;  

F i g u r e   3  is   a  v i e w   in  t h e   d i r e c t i o n   of  a r r o w s   A-A 

of  t h e   gun  of  F i g u r e   1 ;  

F i g u r e   4  is   a  v i e w   of  t h e   r a t c h e t   m e c h a n i s m   w h i c h  

r o t a t e s   t h e   drum  of  F i g u r e   1 ;  

F i g u r e   5  shows  t h e   p r e f e r r e d   t y p e   of  f l e x i b l e   t i e ;  

F i g u r e s   6a  and  6b  show  two  a l t e r n a t i v e   e m b o d i m e n t s  

of  s u p p o r t   f o r   a  b e l t   of  f l e x i b l e   t i e s ;  

F i g u r e   7  is  a  f r o n t   p e r s p e c t i v e   v i ew   of  t h e   t i e  

gun  of  F i g u r e   1 ;  

F i g u r e s   8a  and  8b  a r e   p e r s p e c t i v e   and  c r o s s -  

s e c t i o n a l   v i e w s   of  a  p r e f e r r e d   fo rm  of  drum  u s e d   in  t h e  

i n v e n t i o n ;  

F i g u r e   9  shows   a  p r e f e r r e d   m e c h a n i s m   f o r   d i s -  

c o n n e c t i n g   t h e   t i e s   f rom  t h e   a d j a c e n t   t i e s ;  

F i g u r e   10  i l l u s t r a t e s   a  v o l u t e   by  w h i c h   in  t h e  

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

F i g u r e s   11a ,   11b  and  11c  show  a  l i p p e d   s l o t ,  

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

d i v e r t e d ;  

F i g u r e   12  shows  a  s e c t i o n   t h r o u g h   a  t h r e a d e d  

t i e ;  

F i g u r e   13  i s   a  p e r s p e c t i v e   v i e w   of  t he   b u c k l e  

of  a  t i e ;  

F i g u r e   14  i l l u s t r a t e s   a  b u n d l e   of  c a b l e s   b o u n d  



by  f l e x i b l e   t i e s ;  

F i g u r e   15  i l l u s t r a t e s   a  b e l t   of  f l e x i b l e   t i e s ,  

F i g u r e   15b  s h o w i n g   a  p r e f e r r e d   f o rm  of  b e l t   f o r   u s e   i n  

c o n j u n c t i o n   w i t h   t h e   t i e   gun  of  F i g u r e   1 ;  

F i g u r e s   16a  and  16b  a r e   s e c t i o n a l   v i e w s   t h r o u g h  

a  f l e x i b l e   t i e ;  

F i g u r e   17  i l l u s t r a t e s   an  e l o n g a t e d   b e l t   of  t i e s  

c o m p r i s i n g   s e v e r a l   s h o r t e r   b e l t s   j o i n e d   t o g e t h e r ;   a n d  

F i g u r e s   18a  to  18<e  show  a  m o d i f i e d   f o rm  of  l o w  

p r o f i l e   f l e x i b l e   t i e .  

The  t i e   gun  i l l u s t r a t e d   in  F i g u r e   1  i s   p a r t i c u l a r l y  

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

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

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

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

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

p i s t o n   of  t h e   c y l i n d e r .   In  t h e   f o l l o w i n g   d e s c r i p t i o n ,  

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

t h e   g e n e r a l   s e q u e n c e   of  i t s   o p e r a t i o n   is   o u t l i n e d   a l o n g  

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

m e c h a n i s m .   Then  t h e   o p e r a t i n g   s e q u e n c e   i s   e x p l a i n e d   i n  

more   d e t a i l   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 ,   and  t h i s   i s  

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

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

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



and  a l s o   by  a  more  d e t a i l e d   d e s c r i p t i o n   of  t h e   f l e x i b l e  

t i e s   u s e d   in  t h e   g u n .  

B r i e f l y ,   t he   o p e r a t i n g   s e q u e n c e   of  t he   gun  i s  

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

w h i c h   is   l i n k e d   to  a  ram  so  t h a t   d u r i n g   t h e   i n w a r d   a n d  

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

f o r w a r d   and  r e a r w a r d   s t r o k e s   of  t h e   ram,   f l a n g e s   on  t h e  

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

The  p i s t o n   is   a c t i v a t e d   to  move  i n w a r d l y   by  d e p r e s s i o n  

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

b u n d l e   of  c a b l e s   w h i c h   a r e   to  be  bound   and  t he   t i p   of  a  

f l e x i b l e   t i e   is  p u s h e d   f o r w a r d   so  t h a t   i t   p a s s e s   a r o u n d  

t h e   c a b l e   v i a   t h e   g u i d e   l o o p   and  is   t h r e a d e d   t h r o u g h   a  

f a s t e n e r   in  t h e   f o rm  of  an  a p e r t u r e d   h e a d   on  t h e   o t h e r  

end  of  t h e   t i e .   Once  t he   t i e   is   t h r e a d e d   t h e   p i s t o n  

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

g r i p p e d ,   t h e   t i e   p u l l e d   t i g h t ,   a n d ,   once   a  p r e d e t e r m i n e d  

t e n s i o n   is   r e a c h e d ,   t he   e x c e s s   l e n g t h   of  t i e   is   t r i m m e d  

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

s t r o k e ,   a n o t h e r   t i e   is  a d v a n c e d   to  t h e   f i r i n g   or  r e a d y  

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

is   r e l e a s e d   f rom  t h e   bound   c a b l e .   T h i s   c o m p l e t e s   a n  

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

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

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



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

w h i c h   a c c o m m o d a t e   t h e   t a i l s   of  t h e   t i e s   as  t h e y   a r e   f e d  

l a t e r a l l y   i n t o   t h e   gun  f rom  one  s i d e   of  t h e   drum.   T h e  

t i e s   a r e   a d v a n c e d   by  r o t a t i o n   of  t h e   drum  d u r i n g   t h e  

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

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

s u b s e q u e n t   f i r i n g .   In  o r d e r   to  s i m p l i f y   t h e   i n d e x i n g  

of   t h e   t i e s   i n t o   t h e i r   r e s p e c t i v e   r e c e s s e s ,   in  t h e  

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

b r i d g i n g   p i e c e s   to  f o rm  a  b e l t .   Once  a  t i e   i s   in  t h e  

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

by  a  c r o p p i n g   m e c h a n i s m .  

In  o r d e r   to  a c h i e v e   a  low  p r o f i l e   f a s t e n i n g ,   a  t i e  

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

i t u d i n a l   a p e r t u r e   in   t h e   b u c k l e   so  t h a t   t h e   t h r e a d e d  

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

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

To  t h r e a d   t h i s   t y p e   of   t i e   t h e   b u c k l e   n e e d s   to  b e  

r o t a t e d   t h r o u g h   1800  ( c o m p a r e d   w i t h   when  t h e   t i e   i s   l a i d  

f l a t )   to   r e c e i v e   t h e   t a i l   w h i c h   has   been   p a s s e d   a r o u n d  

t h e   b u n d l e   of  c a b l e s .   T h e r e f o r e ,   in  a d d i t i o n   to   a d v a n c i n g  

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

of  t h e   gun  a l s o   r o t a t e s   t h e   b u c k l e   to  t h e   c o r r e c t  

o r i e n t a t i o n   f o r   r e c e i v i n g   t h e   t a i l .   T h i s   i s   a c h i e v e d   b y  

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



edge   of  t he   d rum,   a b u t t i n g   a  v o l u t e   w h i c h   c a u s e s   t h e  

b u c k l e   p o r t i o n   of  t he   t i e   to  be  p r o g r e s s i v e l y   b e n t  

o u t w a r d   and  t h e n   back   on  i t s e l f   as  t h e   drum  is  r o t a t e d ,  

so  t h a t   t h e   1800  r o t a t i o n   has   b e e n   c o m p l e t e d   by  t he   t i m e  

t h e   t i e   is  in  t he   f i r i n g   p o s i t i o n .  

R e f e r r i n g   now  to  F i g u r e   1,  t h e   t i e   gun  is  s h o w n  

g e n e r a l l y   as  1,  and  has   a  s p r i n g   r e t u r n   t r i g g e r   2.  A 

g u i d e   l o o p   3  is  p r o v i d e d   a t   t h e   end  of  b a r r e l   4  of  t h e  

gun ,   and  can  be  c l o s e d   a b o u t   a  s u i t a b l e   b u n d l e   of  c a b l e s  

a d j a c e n t   to  w h i c h   t h e   end  of  t h e   b a r r e l   4  has   b e e n  

p l a c e d .   T r i g g e r   2  is  p r o v i d e d   w i t h   an  i n c l i n e d   s u r f a c e  

5  w h i c h   a b u t s   an  i n c l i n e d   s u r f a c e   on  t he   s p o o l   6  of  a  

v a l v e   7  so  t h a t   upon  a  d e p r e s s i o n   of  t he   t r i g g e r   t h e  

s p o o l   6  is   l i f t e d   and  a i r   is  p r o v i d e d   to  one  end  of  a  

p n e u m a t i c   c y l i n d e r   8  w h i c h ,   as  may  be  s e e n   f rom  F i g u r e s  

2  and  3,  is   d i s p o s e d   in  t he   b a r r e l   4  of  t h e   gun  w i t h   i t s  

p i s t o n   rod   f r e e   to  e x t e n d   i n t o   r e a r   p o r t i o n   9  of  t he   g u n  

1.  S p o o l   6  is   h e l d   in  i t s   l i f t e d   p o s i t i o n   by  d e t e n t   10 

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

m o v i n g   a  ram  11,  w h i c h   is  c o n n e c t e d   to  t h e   p i s t o n ,   to  t h e  

l e f t   as  v i e w e d .   Ram  11  is   p r o v i d e d   w i t h   a  f l a n g e   12  a t  

i t s   end  r e m o t e   f rom  t h e   b a r r e l   w h i c h   a b u t s   a  f l a n g e   13 

on  a  b i a s e d   rod   14,  so  t h a t   as  f l a n g e   13  moves  l e f t w a r d s  

i t   p e r m i t s   rod   14  to  move  l e f t   u n d e r   t he   i n f l u e n c e   o f  

s p r i n g   15,  w h i c h   c l o s e s   g u i d e   l o o p   3.  The  b a r r e l   end  o f  



ram  11  a c t s  a s   a  p u s h e r   f o r   a  t i e   16,  w h e r e b y   s a i d   r a m  

may  more   g e n e r a l l y   be  r e f e r r e d   to   as  a  p u s h   r o d .   As  

i t   a d v a n c e s   i t   p u s h e s   t h e   b u c k l e   17  of  a  t i e   16  i n t o   a  

p a i r   of  s p r i n g   l o a d e d   j aws   18,  w h i c h   a r e   m o u n t e d   on  t h e  

f o r w a r d   end  of  t h e   b a r r e l   of  t h e   t o o l ,   t h e   t a i l   end  o f  

t h e   t i e   b e i n g   p u s h e d   down  a  l i p p e d   s l o t   19,  a r o u n d   t h e  

g u i d e   l o o p   3  and  t h r o u g h   t h e   b u c k l e .   Ram  11  i s   now  i n  

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

r e t r a c t e d .   In  t h i s   p o s i t i o n   an  i n c l i n e d   s u r f a c e   20  o n  

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

s u r f a c e   21  on  s p o o l   6  and  p u s h e d   down  t h e   s p o o l ,   w h i c h   i s  

t h e n   r e t a i n e d   in  i t s   down  p o s i t i o n   by  d e t e n t   10,  w h i c h  

c a u s e s   t h e   a c t i o n   of  t h e   p n e u m a t i c   c y l i n d e r   8  to  b e  

r e v e r s e d .  

On  t h e   o u t w a r d   s t r o k e   of  t h e   p i s t o n   t h e   t a i l   o f  

t i e   16,  w h i c h   i s   g r i p p e d   by  a  c l a m p   22,  is   p u l l e d ,   t h e  

b u c k e l   b e i n g   r e t a i n e d   by  j aws   18  u n t i l   a  p r e d e t e r m i n e d  

t e n s i o n   i s   s e n s e d   by  a  c u t - o f f   u n i t   23,  w h e r e u p o n   a  r o d  

24  i s   moved  to  t h e   r i g h t   c a u s i n g   k n i f e   25  to  s e v e r   t h e  

t a i l   of  t h e   t i e   16  c l o s e   to  t h e   b u c k l e   17.  The  r e l e a s e  

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

u n i t   w h i c h   r e t r a c t s   t h e   k n i f e   25,   and  a l s o   c a u s e s   t h e  

p i s t o n   to  c o n t i n u e   to  e x t e n d   a t   an  i n c r e a s e d   s p e e d .   A 

s c r a p   r e l e a s e   t r i g g e r   26  w h i c h   is   s p r i n g   l o a d e d   u p w a r d s  

b u t   d e p r e s s e d   d u r i n g   t h e   p a s s a g e   of  t h e   ram  r o d   11  o v e r  



i t ,   is  t h e n   r e l e a s e d   as  i t   is  c l e a r e d   by  t h e   end  of  ram  1 1 ,  

and  t h i s   t r i g g e r   t h e n   e n g a g e s   c l a m p   22  so  t h a t   t he   t a i l  

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

p a r t l y   u n d e r   i t s   own  momentum  and  p a r t l y   by  p n e u m a t i c  

e j e c t i o n .   A  p r o j e c t i o n   28  on  ram  rod   11  e n g a g e s   a  b e l l  

c r a n k   29  to  a d v a n c e   a  f e e d   r a t c h e t   30  w h i c h   r o t a t e s   drum  31 

and  a l i g n s   a  new  t i e   w i t h   t h e   end  of  t h e   ram  11  r e a d y   f o r  

t he   n e x t   c y c l e .   F i g u r e   4  shows  t he   f e e d   r a t c h e t   30  a n d  

b e l l   c r a n k   29  in  d e t a i l .   B e l l   c r a n k   29  is  s p r u n g   so  t h a t  

i t   can  move  to  t h e   n e x t   r a t c h e t   p o s i t i o n ,   when  i t   i s  

r e l e a s e d   on  the   i n w a r d   s t r o k e   of  t h e   p i s t o n ,   r e a d y   t o  

r o t a t e   t h e   drum  31  d u r i n g   t h e   s u b s e q u e n t   o u t w a r d   s t r o k e .  

P r e c i s e   p o s i t i o n i n g   of  t he   drum  may  be  a c h i e v e d   by  a  

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

n o t c h e s   in  t h e   drum  once   i t   has   been   r o t a t e d   by  t h e   b e l l  

c r a n k   and  r a t c h e t .   W h i l s t   t h e   o u t w a r d   s t r o k e   of  t h e  

p i s t o n   c o n t i n u e s   f u r t h e r ,   a  f l a n g e   on  t h e   ram  rod   11 

e n g a g e s   w i t h   a  f o r k e d   l e v e r   32,  t he   o t h e r   end  of  w h i c h  

e n g a g e s   a  f l a n g e   33  on  c u t - o f f   rod   24  to  e n s u r e   t h a t   t h e  

c u t - o f f   u n i t   is  p r o p e r l y   r e s e t ,   and  f i n a l l y ,   f l a n g e   12  o f  

ram  rod   11  p u s h e s   f l a n g e   13  to  t he   r i g h t   w h i c h   o p e n s   t h e  

g u i d e   l o o p   3  and  r e l e a s e s   t he   bound   c a b l e .  

F i g u r e   5  shows  the   c o n s t r u c t i o n   of  a  s u i t a b l e   l o w  

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

l y i n g   p a r a l l e l   to  t he   end  of  t h e   t i e   a d j o i n i n g   t h e  



b u c k l e .   The  t i e s ,   w h i c h   may  be  made  of  i n j e c t i o n  

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

r e f e r e n c e   to  F i g u r e s   12  to  18.  F i g u r e s   6a  and  6b  s h o w  

two  a l t e r n a t i v e   f o r m s   of  s u p p o r t   f o r   a  b e l t   of  t i e s ,   i n  

t h e   s i m p l e s t   c a s e   one  or  more   p a i r s   of  c u r v e d   s u p p o r t s  

34  a r e   u s e d ,   o r ,   i f   i t   is   u n d e s i r a b l e   to  h a v e   t h e   b e l t  

l e f t   w a v i n g ,   a  m a g a z i n e   35  in  w h i c h   t h e   b e l t   can   b e  

c o i l e d   i s   u s e d .   The  b e l t   of  t i e s   is   f e d   i n t o   t h e   gun  1 

v i a   a  s l o t   36  w h i c h   can   be  s e e n   in  t h e   f r o n t   p e r s p e c t i v e  

v i e w   of  t h e   gun  in  F i g u r e   7.  H a v i n g   p a s s e d   t h r o u g h   t h e  

s l o t   t h e   b e l t   p a s s e s   a r o u n d   drum  31  w h i c h   is   r e c e s s e d  

as  shown  in  F i g u r e   8  w i t h   l o n g i t u d i n a l   g r o o v e s   37  f o r  

t h e   t i e s   and  c i r c u m f e r e n t i a l   g r o o v e s   38  f o r   t h e  

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

37  a r e   d e e p e r   t h a n   c i r c u m f e r e n t i a l   g r o o v e s   38  so  t h a t  

t h e   t i e s   a r e   s u p p o r t e d   on  t h e   drum  31,  by  t h e   b r i d g i n g  

p i e c e s ,   a b o v e   t h e   b a s e   of  t h e   l o n g i t u d i n a l   g r o o v e s   3 7 .  

The  l o n g i t u d i n a l   g r o o v e s   may  a l s o   s e r v e ,   a t   one  e n d ,   a s  

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

r o t a t i o n   d e - t e n t   i n d e x e s .   When  a  t i e   has   p a s s e d   a r o u n d  

t h e   drum  31  and  is   a l i g n e d   w i t h   t h e   ram  r o d   11,  i t   i s  

c u t   f r e e   f rom  i t s   b r i d g i n g   p i e c e s   by  r e c i p r o c a t i n g  

a c t i o n   of  c r o p s   39,  w h i c h   a r e   a c t u a t e d   v i a   l e v e r   l i n k a g e  

40  and  p r o j e c t i o n   28  on  ram  11  d u r i n g   t h e   o u t w a r d   s t r o k e  

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



i m m e d i a t e l y   p r e c e d i n g   t i e .   F i g u r e   9  s c h e m a t i c a l l y   s h o w s  

t he   a c t i o n   of  c r o p s   39;  t h e   a c t i o n   is   s y n c h r o n i s e d   t o  

t a k e   p l a c e   i m m e d i a t e l y   a f t e r   t h e   t i e   has   been   r o t a t e d  

i n t o   p o s i t i o n   by  f e e d   r a t c h e t   30,  b o t h   t he   f e e d   r a t c h e t  

30  and  t h e   c r o p s   39  b e i n g   a c t i v a t e d   by  p r o j e c t i o n   2 8 .  

The  s c r a p   b r i d g i n g   p i e c e s   d r o p   i n t o   a  w a s t e   c h u t e   41  a n d  

a r e   e x h a u s t e d   i n t o   w a s t e   b o t t l e   2 7 .  

W h i l s t   drum  31  is   p r o g r e s s i v e l y   r o t a t e d ,   t h e  

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

v o l u t e d   s u r f a c e ,   as  shown  in  F i g u r e   10,  so  t h a t   t h e  

b u c k l e   is  e v e n t u a l l y   b e n t   t h r o u g h   1800  w i t h   r e s p e c t   t o  

t he   t a i l .   D e p r e s s i o n   of  t r i g g e r   2  c a u s e s   t h e   t i e   to  b e  

a d v a n c e d   in  t h i s   b e n t   o v e r   c o n d i t i o n   by  t h e   a d v a n c i n g  

ram  11,  t he   b u c k l e   e n g a g i n g   w i t h   b u c k l e   c l a s p   18,  a n d  

t h e   t i p   b e i n g   d i r e c t e d   down  t h e   S - b e n d   of  l i p p e d   s l o t  

19,  a r o u n d   t he   c a b l e   and  t h r o u g h   t h e   b u c k l e .   The  l i p s  

of  s l o t   19,  shown  in  F i g u r e   11a ,   r e t a i n   t h e   t i e   w i t h i n  

t h e   s l o t   d u r i n g   i t s   p a s s a g e   down  t h e   S - b e n d   ( F i g u r e   1 1 b ) ,  

b u t   once   t he   t e n s i o n i n g   o p e r a t i o n   c o m m e n c e s   t h e   t i e   c a n  

be  p u l l e d   f r e e   as  shown  in  F i g u r e   1 1 c .  

Drum  31  is  p r o v i d e d   w i t h   c u t a w a y   a p e r t u r e s   43 

in  t h e   c i r c u m f e r e n t i a l   g r o o v e   38,  e a c h   of  t h e s e   b e i n g  

a r r a n g e d   so  as  to  be  c o v e r e d   by  t h e   b r i d g i n g   p i e c e s   o f  

t h e   b e l t   of  t i e s   ( s e e   F i g u r e   8)  when  t h e r e   is   a  t i e   i n  

t h e   r e s p e c t i v e   p r e c e d i n g   l o n g i t u d i n a l   s l o t   37.  An 



a i r l i n e   has   an  open   end  l o c a t e d   s u c h   t h a t   a f t e r   t h e   l a s t  

t i e   of  a  b e l t   of  t i e s   f e e d i n g   i n t o   t h e   gun  has   been   e n g a g e d ,  

and  t h e   drum  is   r o t a t e d   to  t h e   n e x t   p o s i t i o n   w h e r e   i t  

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

p a s s e s   t h r o u g h   t he   u n c o v e r e d   a p e r t u r e   43  and  c a u s e s   a  

w h i s t l e   i n d i c a t i n g   t h a t   a  new  b e l t   of  t i e s   is   r e q u i r e d .  

The  c u t - o f f   u n i t   23  is   shown  in  F i g u r e  1 ;   f o r  

c l a r i t y   i t   is  i l l u s t r a t e d   d i s p l a c e d   r e a r w a r d   f rom  i t s  

c o r r e c t   p o s i t i o n   w h i l s t   F i g u r e   2  shows  t h e   c u t - o f f   u n i t  

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

b u n d l e   of  c a b l e s ,   p r e s s u r e   in  t h e   p n e u m a t i c   c y l i n d e r   8 

r i s e s   in   p r o p o r t i o n   to  t h e   t e n s i o n   in  t h e   t i e .   The  c u t -  

o f f   u n i t   i s   t h e r e f o r e   r e s p o n s i v e   to  t h e   p r e s s u r e   in  t h e  

p n e u m a t i c   c y l i n d e r   and  can   be  a d j u s t e d   s u c h   t h a t   t h e  

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

A  l i n e   45  c o n n e c t s   t h e   c u t - o f f   u n i t   to  t h e   p n e u m a t i c  

c y l i n d e r ,   so  t h a t   t h e   p r e s s u r e   a p p l i e d   to  t h e   l e f t   ( a s  

v i e w e d )   of  a  p o p p e t   46  is   e q u a l   to  t h a t   d r i v i n g   t h e  

p i s t o n   of  t h e   p n e u m a t i c   c y l i n d e r   8.  The  p o p p e t   46  i s  

h e l d   in  p o s i t i o n   by  a  s p r i n g   47,  u n t i l   t h e   a p p l i e d   a i r  

p r e s s u r e   e x c e e d s   t h e   p r e s s u r e   e x e r t e d   by  t h e   s p r i n g   4 7 ,  

w h e r e u p o n   t h e   p o p p e t   is   u n s e a t e d   and  moves   to  t h e   r i g h t  

m o v i n g   c u t - o f f   rod   24  and  a c t u a t i n g   k n i f e   25.  R e l e a s e  

of  t h e   t i e   t e n s i o n   o n c e   t h e   t a i l   h a s   b e e n   c u t ,   and  t h e  

d r o p   in  a i r   p r e s s u r e   in  t h e   c u t - o f f   u n i t   due  to  s u d d e n  



e x p a n s i o n   of  a i r   when  t h e   p o p p e t   is  u n s e a t e d ,   e n a b l e s  

t he   p o p p e t   46  to  be  p u s h e d   l e f t   a g a i n   by  s p r i n g   4 7 .  

M e a n w h i l e   t h e   p i s t o n   of  p n e u m a t i c   c y l i n d e r   8,  a l s o  

r e l i e v e d   of  t h e   t e n s i o n   of  t he   t i e ,   c o m p l e t e s   i t s   s t r o k e  

and  l e v e r   32  e n g a g e s   f l a n g e   33  and  e n s u r e s   t h a t   t h e  

p o p p e t   46  is  r e s e a t e d   in  i t s   o r i g i n a l   p o s i t i o n .   D i f f e r e n t  

t i e   t e n s i o n s   may  be  o b t a i n e d   by  a d j u s t i n g   knob   48  w h i c h  

c h a n g e s   t h e   c o m p r e s s i o n   in  s p r i n g   4 7 .  

R e f e r r i n g   to  F i g u r e s   5,  12  and  13,  t h e   b u c k l e  

17  has   a  l o n g i t u d i n a l   a p e r t u r e   49  t h r o u g h   w h i c h   t h e   t a i l  

can  be  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   50  on  o n e  

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   51,  w h i c h   p r e v e n t s  

t h e   t a i l   f rom  b e i n g   p u l l e d   back   o u t   of  t he   a p e r t u r e   49 

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

52  f o r m e d   by  t h e   t a i l .   A  s l o t   53  is   p r o v i d e d   b e n e a t h  

pawl   51  w h i c h   e n a b l e s   i t   to  be  r e s i l i e n t l y   d e p r e s s e d   b y  

t h e   s e r r a t i o n s   50  f o r   e a s e   of  a d v a n c e m e n t   of  t h e   t a i l  

t h r o u g h   t h e   a p e r t u r e   4 9 .  

F i g u r e   14  shows  a  b u n d l e   of  c a b l e s   b o u n d   b y  

f l e x i b l e   t i e s   i l l u s t r a t i n g   the   low  p r o f i l e   f a s t e n i n g  

a c h i e v e d   by  t h e   f l e x i b l e   t i e s   u s e d   in  t he   t i e   gun .   A 

low  p r o f i l e   t i e   of  t h i s   t y p e   may,  as  w e l l   as  b e i n g  

v i s u a l l y   a p p e a l i n g ,   be  p a r t i c u l a r l y   a d v a n t a g e o u s   f o r  

e x a m p l e   when  t h e   bound   c a b l e s   a r e   to  be  i n s e r t e d   t h r o u g h  

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



may  o c c u r   when  f i t t i n g   w i r e d   l o o m s .   In  t h e   d r a w i n g s   t h e  

t i e   is   i l l u s t r a t e d   w i t h   s e r r a t i o n s   on  t h e   t a i l   of  t h e  

t i e   s u c h   t h a t   when  t h e   t i e   is   t h r e a d e d   t h e   s e r r a t i o n s  

a r e   on  t h e   i n s i d e   of  t h e   l o o p .   A l t h o u g h   t h i s   c o n f i g u r a -  

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

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

t i e   i s   wound ,   t h e   s e r r a t i o n s   may  a l t e r n a t i v e l y   be  f o r m e d  

so  t h a t   t h e y  a r e   on  t h e   o u t s i d e   of  t h e   l o o p ,   and  in  t h i s  

c a s e   t h e   pawl   is   f o r m e d   e x t e n d i n g   down  f r o m   t h e   u p p e r  

s u r f a c e   (as  v i e w e d )   of  t h e   b u c k l e   1 7 .  

The  t i e s   may  be  c o n n e c t e d   by  i n t e g r a l l y  

m o u l d e d   b r i d g i n g   p i e c e s   as  shown  in  F i g u r e   15a .   H o w e v e r  

in  o r d e r   t h a t   t h e   f a s t e n e r s   may  be  b e n t   o u t w a r d s   by  t h e  

v o l u t e d   s u r f a c e   42  w i t h o u t   r e q u i r i n g   p r e v i o u s   s e p a r a t i o n ,  

t h e   t i e s   a r e   p r e f e r a b l y   f a b r i c a t e d ,   as  shown  in  F i g u r e  

15b,   w i t h   t h e   h e a d s   s e p a r a t e   and  t h e   two  b r i d g i n g   p i e c e s  

54  b e t w e e n   t h e   t a i l s   of  a d j a c e n t   t i e s .   To  e a s e   t h e  

t o o l i n g   r e q u i r e m e n t s   t h e   b e l t   of  t i e s   may  be  m o u l d e d   w i t h  

t h e   t a i l   b e n t   t h r o u g h   900  n e a r   t h e   b u c k l e   17,  as  i s   s h o w n  

in  s e c t i o n   in  F i g u r e   16.  T h e s e   b e n t   b e l t s   can   be  p r e s s e d  

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

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

in   F i g u r e   16b  f o r   t h r e a d i n g   by  t h e   end  of  t a i l .   I n  

o r d e r   to  a c h i e v e   a  l o n g e r   b e l t   t h a n   can   be  c o n v e n i e n t l y  

m o u l d e d ,   i n d i v i d u a l l y   m o u l d e d   b e l t s   may  be  c o n n e c t e d   i n t o  



a  c o n t i n u o u s   l o n g e r   b e l t   as  shown  in  F i g u r e   17.  To 

m i n i m i z e   j a m m i n g   of  t he   gun  when  u s e d   w i t h   s u c h   a  

c o n t i n u o u s   b e l t ,   j o i n t s   55  b e t w e e n   the   i n d i v i d u a l l y  

m o u l d e d   b e l t s   s h o u l d   be  made  as  s m o o t h   as  p o s s i b l e .  

F i g u r e s   18a  to  18e  show  a  m o d i f i e d   fo rm  of  l o w  

p r o f i l e   t i e .   T h i s   t i e   is   i l l u s t r a t e d   w i t h   s e r r a t i o n s  

w h i c h   w i l l   be  d i s p o s e d   on  t he   o u t s i d e   of  t h e   l o o p   w h e n  

t h e   t i e   is   t h r e a d e d .   The  s e r r a t i o n s   e n g a g e   w i t h  

s i m i l a r l y   p r o f i l e   t e e t h   56  e x t e n d i n g   f rom  t h e   u p p e r  

s u r f a c e   of  t h e   b u c k l e .   C h a n n e l s   57  a r e   p r o v i d e d   in  t h e  

b u c k l e   w h i c h   a c c o m m o d a t e   r i d g e s   58  a l o n g   t h e   e d g e s   o f  

t he   t a i l .  

The  gun  m e c h a n i s m   may  be  h o u s e d   in  a  d i e - c a s t  

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

c o m p o n e n t   p a r t s   of  t he   m e c h a n i s m   may  be  m o u n t e d ,   and  t h e  

o t h e r   h a l f   a c t i n g   as  a  c o v e r .   A  s u i t a b l e   t y p e   o f  

p n e u m a t i c   c y l i n d e r   is   a  M a r t o n a i r   M i d g e t   M/6010  w h i c h  

has   a  10mm  b o r e ,   4mm  d i a m e t e r   rod   and  130  mm  s t r o k e ;   a  

s u i t a b l e   t y p e   of  v a l v e   is  a  M a r t o n a i r   M / 1 5 5 5 / 1 .  

V a r i o u s   m o d i f i c a t i o n s   to  t he   gun  may  be  m a d e ,  

f o r   e x a m p l e   t he   f e e d   m e c h a n i s m   may  be  m o d i f i e d   so  t h a t  

t he   c y l i n d r i c a l   drum  or  o t h e r   i n d e x i n g   means   c a n  

a l t e r n a t i v e l y ,   or  a d d i t i o n a l l y ,   e n g a g e   n o n - c o n n e c t e d  

t i e s ,   w h i c h   may  be  of  use   when  t h e   gun  is  n o t   i n t e n d e d  

f o r   i n t e n s i v e   u s e .   F u r t h e r m o r e ,   t he   gun  can   be  a d a p t e d  



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

a p e r t u r e d   h e a d s   or  b u c k l e s .  



1.  A  t o o l   f o r   a u t o m a t i c a l l y   a p p l y i n g   a r o u n d   a n  

e l o n g a t e   r o l l   or  b u n d l e   a  f l e x i b l e   t i e   h a v i n g   a  t a i l  

and  an  a p e r t u r e d   h e a d ,   c h a r a c t e r i s e d   by  the   c o m b i n a t i o n  

of  a  p u s h   rod   ( 1 1 ) ,   d r i v i n g   means   (7,  8)  f o r   c a u s i n g  

s a i d   push   rod   to  p e r f o r m   an  o p e r a t i n g   c y c l e   c o n s i s t i n g  

of  a  f o r w a r d   s t r o k e   and  a  r e a r w a r d   s t r o k e ,   i n d e x i n g  

means   (28  to  31)  d r i v e n   by  t he   p u s h   rod   d u r i n g   t h e   r e a r -  

ward   s t r o k e   of  an  o p e r a t i n g   c y c l e ,   s a i d   i n d e x i n g   m e a n s  

c a u s i n g   a  t i e   (16)  to  be  s t e p p e d   l a t e r a l l y   i n t o   a  t a i l  

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

rod   w i t h   t he   a p e r t u r e d   h e a d   (17)  of  s a i d   t i e   t u r n e d   i n t o  

an  o r i e n t a t i o n   r e a d y   to  r e c e i v e   t he   t a i l ,   and  g u i d e   m e a n s  

(3)  a t   t h e   f o r w a r d   end  of  t he   t o o l   w h e r e b y ,   d u r i n g   t h e  

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

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

t he   t a i l   in  a  l o o p   a r o u n d   t h e   g u i d e   means   to  c a u s e   t h e  

t a i l   to  e n t e r   t h e   p r e - o r i e n t a t e d   a p e r t u r e d   h e a d .  

2.  A  t o o l   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   i n d e x i n g   means   i n c l u d e s   a  r o t a r y   drum  (31)  r o t a t a b l e  

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

m o v e m e n t   of  t h e   p u s h   r o d ,   t h e   r o t a r y   drum  h a v i n g  

l o n g i t u d i n a l   g r o o v e s   (37)  in  i t s   p e r i p h e r y   f o r  

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



by  s t e p p e d   r o t a t i o n   of  t h e   drum  i n t o   t h e   r e a d y   p o s i t i o n .  

3.  A  t o o l   a c c o r d i n g   to   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   i n d e x i n g   means   a l s o   i n c l u d e s   a  f e e d   r a t c h e t   ( 3 0 )  

c o u p l e d   w i t h   t h e   r o t a r y   drum  and  d r i v e n   by  t h e   p u s h   r o d  

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

d e t e n t   e n g a g i n g   t h e   l o n g i t u d i n a l   g r o o v e s   in  t h e   drum  t o  

e n s u r e   p r e c i s e ' p o s i t i o n i n g   of  t h e   l a t t e r   in  i t s   s t e p p e d  

l o c a t i o n s .  

4.  A  t o o l   a c c o r d i n g   to  c l a i m   2  or  c l a i m   3,  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 a r r i e d   by  t h e   r o t a r y   drum  w i t h   t h e i r  

a p e r t u r e d   h e a d s   o v e r h a n g i n g   one  end  of   s a i d   d rum,   a n d  

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

( F i g u r e   10)  w i t h   w h i c h   t h e   t i e   h e a d s   e n g a g e   to  bend   t h e   t i e s  

a d j a c e n t   t h e   h e a d s   in  o r d e r   to   t u r n   s a i d  h e a d s   i n t o   t h e  

r e q u i r e d   t a i l   r e c e i v i n g   o r i e n t a t i o n .  

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

h e a d s   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 ,  

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

t i e   a d j a c e n t   t h e   h e a d   t h r o u g h   180  d e g r e e s .  

6.  A  t o o l   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   t h e   g u i d e   means   c o m p r i s e s   a n  

o p e n a b l e   n o s e   l o o p   (3)  and  a  c o u p l i n g   means   (14)  d r i v e n  

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

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



rod   and  to  c l o s e   t h e   n o s e   l o o p   a d j a c e n t   t h e   b e g i n n i n g  

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

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

t h e   p r e - o r i e n t a t e d   h e a d   to  be  a d v a n c e d   s u b s t a n t i a l l y   i n  

l i n e   w i t h   t h e   p u s h   rod   and  t h e   t a i l   to  be  t u r n e d   to  e n t e r  

t he   a p e r t u r e   in  t h e   h e a d   in  a  f o r w a r d   to  r e a r w a r d   d i r e c t i o n  

on  t h e   l i n e   of  a d v a n c e   of  t h e   h e a d .  

7.  A  t o o l   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 h e   d r i v i n g   means   is  a  f l u i d   p r e s s u r e  

o p e r a t e d   c y l i n d e r   and  p i s t o n   u n i t   (8)  c o n t r o l l e d   by  a  

t r i g g e r   a c t u a t a b l e   v a l v e   ( 7 ) .  

8.  A  t o o l   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   by  a  c l a m p i n g   d e v i c e   (22)  f o r   g r i p p i n g   a n d  

p u l l i n g   r e a r w a r d l y   t h e   t a i l   of  t h e   t i e   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 d   h e a d ,   a  k n i f e   (25)  f o r   c u t t i n g   t he   t a i l  

b e h i n d   t h e   h e a d ,   and  a  t e n s i o n   s e n s i n g   d e v i c e   (23)  f o r  

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

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

of  t h e   p u s h   r o d .  

9.  A  t o o l   a c c o r d i n g   to  c l a i m   8  when  a p p e n d a n t   t o  

c l a i m   7,  c h a r a c t e r i s e d   in  t h a t   t h e   t e n s i o n   s e n s i n g   d e v i c e  

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

( 4 6 ) ,   s a i d   v a l v e   b e i n g   l i n k e d   to  t h e   c y l i n d e r   and  p i s t o n  

u n i t   (8)  to  be  s u b j e c t   to   t h e   p r e s s u r e   in  t h e   c y l i n d e r  

w h e r e b y ,   d u r i n g   t h e   r e a r w a r d   s t r o k e   of  t h e   p u s h   r o d ,   t h e  



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

t h e   c y l i n d e r   i n c r e a s e s   due  to  r e s i s t a n c e   to  m o v e m e n t  

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

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

c a u s e   a c t u a t i o n   of  t h e   k n i f e .  

10.  A  t o o l   a c c o r d i n g   to  c l a i m   7  or   c l a i m   8  or   c l a i m   9 

when  a p p e n d a n t   to   c l a i m   7,  c h a r a c t e r i s e d   in  t h a t   t h e   p u s h  

r o d   c a r r i e s   a  member   (12)  f o r   a u t o m a t i c a l l y   r e v e r s i n g   t h e  

t r i g g e r   a c t u a t a b l e   v a l v e   (7)  a t   t h e   end  of  t h e   f o r w a r d  

m o v e m e n t   of  t h e   p u s h   r o d .  

11.  A  t o o l   a c c o r d i n g   to  any  of  c l a i m s   1  to  10,  f o r  

h a n d l i n g   a  b e l t   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 ,  

c h a r a c t e r i s e d   by  c u t t i n g   means   (39)  d r i v e n   by  t h e   p u s h  

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

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

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

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

of  t h e   i n d e x i n g   m e a n s .  
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