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@  Ligature. 
  The  ligature  is  made  from  a  wire  filament  12  formed  into 
a  ring  16  at  one  end  and  describes  a  planar  curve  to  the  other 
terminal  portion  14  which  describes  a  spiral.  The  spiral  lies  in 
a  plane  substantially  perpendicular  to  the  plane  of  the  curve 
of  the  filament.  The  spiral  portion  14  can  slidably  engage  the 
filament  12  adjacent  the  ring  16  to  form  a  closed  loop  about 
an article  24.  Pulling  the  ring  16  along  the  line  of the  filament 
12  causes  the  ligature  to  tighten.  An  elbow  22  in  the  filament 
enables  the  ligature  to  be  applied  with  one  hand,  leaving  the 
applicant's  other  hand  free  to  hold  the  article  24. 



The  p r e s e n t   i nven t ion   r e l a t e s   to  a  l i g a t u r e   (or  t i e )   for  t y -  

ing  a r t i c l e s ,   compr i s ing   a  f i l ament   having  f i r s t   and  second  t e r m -  

inal   p o r t i o n s .   The  l i g a t u r e   may  be  used,  for  example,  fo r   t y i n g  

the  top  of  a  bag  or  s a c k .  

It   is  wel l   known  to  close  the  top  of  a  f u l l   bag  or  sack  by  

t i g h t e n i n g   a  l i g a t u r e   about  a  neck  formed  in  the  bag.  The  neck  i s  

formed  by  h o l d i n g   and  tw i s t ing   a  po r t ion   of  the  bag  a d j a c e n t   t h e  

opening.   The  l i g a t u r e   may  simply  be  a  length  of  wire,   the  ends  o f  

which  are  t w i s t e d   toge the r   a f t e r   the  wire  has  been  p a s s e d   a r o u n d  

the  n e c k .  

A  second  known  l i g a t u r e   comprises  a  f i l ament   of  f l e x i b l e   m a t -  

e r i a l   hav ing   an  eye  at  a  f i r s t   end  through  which  the  second  end 

can  pass .   The  inner   surface   of  the  eye  and  the  ou te r   s u r f a c e   o f  

the  f i l a m e n t   c o o p e r a t e   to  p revent   the  loop  formed  by  the  l i g a t u r e  

from  l o o s e n i n g .   For  th is   reason,   the  coopera t ing   s u r f a c e s   may  be  

roughened  or  shaped  to  provide  i nc reased   f r i c t i o n   between  the  eye  

and  the  f i l a m e n t .  

S u c c e s s f u l   a p p l i c a t i o n   of  a  l i g a t u r e ,   p a r t i c u l a r l y   to  a  f u l l  

bag,  can  be  ha rd   to  achieve.   The  bag  may  be  d i f f i c u l t   to  s u p p o r t  

in  a  c o n v e n i e n t   p o s i t i o n ,   and  there   is  a  tendency  for  the  neck  o f  

t h e   bag  to  u n t w i s t   while  the  ends  of  the  l i g a t u r e   are  be ing   c o n n -  

ected,   or  the  l i g a t u r e   is  being  t i g h t e n e d .  

A  l i g a t u r e   according  to  the  p re sen t   invent ion   is  c h a r a c t e r -  

ised  in  t h a t   the   f i l ament   is  r e s i l i e n t   and  f l e x i b l e   and  d e s c r i b e s  

a  p r e - d e t e r m i n e d   curve  in  a  f i r s t   plane  and  in  t ha t   the  f i r s t  

t e rmina l   p o r t i o n   is  adapted  so  as  to  be  capable  of  be ing   h o o k e d  

onto  the  f i l a m e n t   ad jacen t   the  second  te rminal   p o r t i o n ,   to  b e  

s l i d a b l y   e n g a g e a b l e   with  the  f i l a m e n t .  



While  the  known  l i g a t u r e s   desc r ibed   above  r e q u i r e   two  hands  t o  

connect   the  ends  of  the  l i g a t u r e ,   a  l i g a t u r e   a c c o r d i n g   to  t h e  

i n v e n t i o n   may  be  passed   around  a  bag  with  one  hand.  The  u s e r ' s  

f i r s t   hand  can  a l so   connec t   the  ends  of  the  l i g a t u r e   and  t i g h t e n   i t  

about  the  neck .   The  u s e r ' s   second  hand  is  t h e r e f o r e   f r ee   to  p r o v i d e  

suppor t   for   the  bag  and  to  p r e v e n t   the  neck  from  u n t w i s t i n g   t h r o u g h -  

out  the  o p e r a t i o n ,   u n t i l   the  l i g a t u r e   has  been  s u c c e s s f u l l y   a p p l i e d  

and  t i g h t e n e d .  

Two  embodiments   of  the  i n v e n t i o n   wil l   be  d e s c r i b e d   with  r e f e r e n c e  

to  the  d r a w i n g s ,   in  w h i c h : -  

F igs .   1  to  4  show  one  embodiment  of  the  l i g a t u r e   a c c o r d i n g   t o  

the  i n v e n t i o n   and  i n d i c a t e s   i t s   method  of  use,  and  

Fig.  5  shows  a  second  embodiment .  

R e f e r r i n g   to  Fig.   1,  the  f i r s t   embodiment  of  the  l i g a t u r e   10 

comprises   a  f l e x i b l e   f i l a m e n t   12  which  may  be,  for  i n s t a n c e ,   of  1  mm 

d iamete r   coppe r   w i re ,   or  a n o t h e r   mal leable   metal .   The  f i l a m e n t  

d e s c r i b e s   a  curve   in  a  f i r s t   p l ane ,   which  is  the  p l ane   of  the  p a p e r  

in  Fig.  1.  The  f i r s t   t e r m i n a l   p o r t i o n   14  forms  a  p o r t i o n   of  a  s p i r a l  

in  a  second  p l a n e ,   which  is  p e r p e n d i c u l a r   to  the  paper   in  Fig.  1.  The 

f i r s t   t e r m i n a l   p o r t i o n   14  may  be  hooked  onto  the  f i l a m e n t   12  a d j a c e n t  

the  second  t e r m i n a l   p o r t i o n   16.  When  hooked  onto  the   f i l a m e n t   12 ,  

the  second  t e r m i n a l   p o r t i o n   14  is  s l i d a b l e   along  the  f i l a m e n t   12 ,  

and  the  l i g a t u r e   10  forms  a  c losed   loop.  For  ease  of  use ,   the  l i g a t u r e  

10  should  be  formed  so  t h a t   be fo re   use,  the  s p i r a l   p o r t i o n   14  and  t h e  

f i l amen t   12  a d j a c e n t   the  second  t e rmina l   po r t ion   16  are  only  s e p a r a t e d  

by  a  narrow  gap  1 8 .  



The  second  t e r m i n a l   p o r t i o n   16  is  formed  into  a  r ing  by  t i g h t l y  

wrapping  the  end  17  around  the  f i l amen t   12.  The  ring  16  so  formed 

has  dimensions  which  enable   a  f i nge r   to  be  i n s e r t e d   t h e r e i n .  

The  curve  of  the  f i l a m e n t   12  i nco rpo ra t e s   a  s t r a i g h t   p o r t i o n  

20,  s u b s t a n t i a l l y   p e r p e n d i c u l a r   to  the  f i lament   12  a d j a c e n t   the  r i n g ,  

between  the  s p i r a l   p o r t i o n   14  and  an  elbow  22  in  the  f i l a m e n t   12.  

The  sp i ra l   p o r t i o n   14  de f ines   a  s u f f i c i e n t   por t ion   of  a  s p i r a l  

to  enable  the  p o r t i o n   14  to  be  secure ly   hooked  onto  the  f i l a m e n t   12.  

In  the  case  of  copper  wire ,   i t   has  been  found  tha t   the  l i g a t u r e   i s  

s a t i s f a c t o r y   when  the  s p i r a l   po r t ion   14  defines  one  complete  r e v o l u t -  

ion  of  a  s p i r a l .   The  form  of  the  sp i r a l   por t ion   14  can  be  v a r i e d  

according  to  the  p r o p e r t i e s   of  the  f i lament   m a t e r i a l .  

Referr ing  a lso   to  Figs.   2 ,  3   and  4,  the  method  by  which  t h e  

l i g a t u r e   10  may  be  used  to  secure  the  opening  of  a  bag  w i l l   now  be 

descr ibed.   The  l i g a t u r e   1 0  i s   held  in  one  hand,  with  a  f i n g e r  

through  the  ring  16.  A  neck  24  is  formed  in  the  bag  in  the  manner 

descr ibed  above  and  t h e  l i g a t u r e   10  is  passed  around  the  neck,  so  

tha t   the  neck  passes   through  the  gap  18.  The  f i l ament   12  is  t h e n  

around  the  neck  24.  The  thumb  of  the  hand  holding  the  l i g a t u r e   i s  

applied  to  the  elbow  22  and,  by  pushing  against   the  r e s i l i e n c e   of  t h e  

wire,  guides  the  s p i r a l   p o r t i o n   14  under  and -past  the  f i l a m e n t   12 

(the  term  "under"  being  used  to  i nd i ca t e   the  pos i t ion   r e l a t i v e   to  t h e  

l i g a t u r e   which  appears   as  "under"  in  the  drawings) .  

Upon  r e l ea se   of  the  elbow  22  by  the  thumb,  the  f i l a m e n t   s p r i n g s  

back  un t i l   the  s p i r a l   p o r t i o n   14  surrounds  the  f i lament   (see  F i g . 3 ) .  

The  sp i ra l   po r t ion   14  i s  - the reby   in  s l idab le   engagement  with  t h e  



f i l a m e n t   a d j a c e n t   the   r ing   16  and  the  l i g a t u r e   forms  a  c losed   l oop  

around  the   neck  24  of  the  b a g .  

By  p u l l i n g   with  the  f i n g e r   in  the  r ing  16,  the  c lo sed   l o o p  

forced  by  the  l i g a t u r e   10  t i g h t e n s   as  the  s p i r a l   p o r t i o n   14  s l i d e s  

along  the  f i l a m e n t   12  to  the  p o s i t i o n   shown in  Fig .   4.  The  r ing  i s  

pu l l ed   u n t i l   the   neck  24  is  held  s a t i s f a c t o r i l y   t i g h t l y .   Dur ing  

a p p l i c a t i o n   of  the  l i g a t u r e   10,  the  s p i r a l   p o r t i o n   14  may  p a r t i a l l y  

u n c o i l ,   bu t   the  bag  can  be  secured  except  when  i t   has  a  very  nar row 

neck,  b e f o r e   the  s p i r a l   p o r t i o n   14  d isengages   the  f i l a m e n t   12.  

Indeed,  the   end  of  the  s p i r a l   has  been  observed  to  engage  a  p l a s t i c  

bag  and  to  be  d r i v e n   in to   the  neck  of  the  bag  as  the  l i g a t u r e   i s  

t i g h t e n e d ,   t h u s   s e c u r e l y   ty ing   the  b a g .  

A  second   embodiment  of  the  l i g a t u r e   is  shown  in  Fig.  5.  Where 

a p p l i c a b l e ,   n u m e r a l s   used  in  Figs.   1  to  4  are  used  in  Fig.   5  t o  

i n d i c a t e   c o r r e s p o n d i n g   p a r t s   of  the  two  embodiments  of  the  l i g a t u r e .  

The  l i g a t u r e   10  shown  in  Fig.  5  is  made  from  a  f l e x i b l e   s y n t h e t i c  

p l a s t i c s   m a t e r i a l ,   for   i n s t a n c e   nylon.   The  p l a s t i c   f i l a m e n t   1 2  h a s  

an  i n t e g r a l l y   formed  r ing  16  at  one  end.  At  the  o t h e r   end,  t h e  

f i l a m e n t   widens   i n to   a  s p i r a l   band  14.  The  f i l a m e n t   may  c o n v e n i e n t l y  

have  a  c i r c u l a r   c r o s s - s e c t i o n ,   but  o ther   c r o s s - s e c t i o n s   may  o f  

course ,   be  u s e d .  

The  l i g a t u r e   10  of  Fig.   5  is  appl ied   to  the  neck  of  a  bag  in  t h e  

sane  way  as  i s   the  f i r s t   embodiment.  The  i n n e r - f a c i n g   sur face   of  t h e  

s p i r a l   band  14  and  the  ou te r   su r face   of  the  f i l a m e n t   12  along  a  

p o r t i o n   of  the   l e n g t h   of  the  f i l amen t   12,  are  formed  to  cooperate   t o  

p r even t   the   s p i r a l   band  14  from  moving  along  the  f i l a m e n t   towards  t h e  



r ing  16,  and  thereby  to  prevent   the  l i g a t u r e   10  from  loosening  once 

i t   has  been  t i gh tened .   To  th is   end  the  sur face   of  the  f i lament   12 

is  roughened  and  the  ins ide   of  the  s p i r a l   band  14  is  provided  w i t h  

r i d g e s .  

It  wi l l   be  seen  tha t   the  l i g a t u r e s   desc r ibed   above  are  more 

convenien t   to  use  than  known  dev ices .   The  p re sen t   l i g a t u r e   can  be 

app l i ed   with  one  hand,  in  the  manner  d e s c r i b e d ,   whi l s t   the  u s e r ' s  

second  hand  prevents   the  neck  from  u n t w i s t i n g .   The  l i ga tu r e   can  be 

t i g h t e n e d   s u f f i c i e n t l y   for  the  r ing  16  to  be  used  as  a  c a r r y i n g  

handle  for  the  closed  bag .  

The  ring  16  forms  a  useful   c a r r y i n g   handle  by  which  the  bag  can 

be  c a r r i e d .   The  ring  can  in  an  a l t e r n a t i v e   be  replaced  by  a  T - b a r  

at  the  end  of  the  f i l a m e n t .  

While  the  l i g a t u r e   has  been  d e s c r i b e d   for  use  in  tying  a  bag ,  

i t   can  be  used  for  a  mul t i tude   of  o the r   purposes ,   for  example  f o r  

ho ld ing   a  bundle  of  cables  t o g e t h e r .  

It  will   be  apparent  that   the  l i g a t u r e s   descr ibed   may  be  made 

in  a  v a r i e t y   of  ma te r i a l s ,   s izes  and  shapes  according  to  t h e  

a p p l i c a t i o n   for  which  they  are  in tended ,   wh i l s t   remaining  within  t h e  

scope  of  the  invent ion.   It  is  thought   t ha t   glass   f ibre   might  

form  a  s u i t a b l e   basis   as  an  a l t e r n a t i v e   m a t e r i a l .  



1.  A  l i g a t u r e   (10)  for  ty ing  a r t i c l e s ,   comprising  a  f i l a m e n t  

(12)  having  f i r s t   and  second  t e r m i n a l   p o r t i o n s   (14,  16),  c h a r a c t -  

e r i s e d   in  t h a t   the  f i l amen t   (12)  is  r e s i l i e n t   and  f l e x i b l e   and 

d e s c r i b e s   a  p r e - d e t e r m i n e d   curve  in  a  f i r s t   p l a n e , . a n d   in  t h a t  

the  f i r s t   t e r m i n a l   p o r t i o n   (14)  is  adap ted   so  as  to  be  c a p a b l e  

of  be ing   hooked  onto  the  f i l amen t   (12)  a d j a c e n t   the  second  

t e r m i n a l   p o r t i o n   (16),  to  be  s l i d a b l y   engageable   with  t h e  

f i l a m e n t   ( 1 2 ) .  

2.  A  l i g a t u r e   according  to  c la im  1,  c h a r a c t e r i s e d   in  tha t   t h e  

f i r s t   t e r m i n a l   p o r t i o n   (14)  forms  a  p o r t i o n   of  a  sp i r a l   in  a 

second  p l a n e .  

3.  A  l i g a t u r e   according   to  e i t h e r   of  the  above  c l a i m s ,  

c h a r a c t e r i s e d   in  t h a t   there   is  an  elbow  (22)  at  an  i n t e r m e d i a t e  

p o i n t   in  the  f i l a m e n t   (14),  and  in  t h a t   the  po r t i on   of  the  c u r v e  

between  the  f i r s t   t e rmina l   p o r t i o n   (14)  and  the  elbow  (22)  i s  

s t r a i g h t   and  s u b s t a n t i a l l y   p e r p e n d i c u l a r   to  the  por t ion   of  t h e  

curve   a d j a c e n t   the  second  t e rmina l   p o r t i o n   ( 1 6 ) .  

4.  A  l i g a t u r e   according  to  any  of  the  above  claims,  c h a r a c t -  

e r i s e d   in  t h a t   the  second  t e rmina l   p o r t i o n   (16)  forms  a  r ing  t o  

f a c i l i t a t e   p u l l i n g   the  f i l amen t   (12)  to  t i g h t e n   the  l i g a t u r e   (10) .  

5.  A  l i g a t u r e   according  to  any  of  the  above  claims,  c h a r a c t e r -  

r i s e d   in  t h a t   the  f i l amen t   (12)  is  de fo rmab le   to  prevent   t h e  

l i g a t u r e   (10)  l oosen ing   when  i t   has  been  t i g h t e n e d .  

6.  A  l i g a t u r e   according  to  c la im  5,  c h a r a c t e r i s e d   in  t ha t   t h e  

f i l a m e n t   (12)  is  made  from  c o p p e r .  



7.  A  l i g a t u r e   according  to  any  of  claims  1  to  4,  c h a r a c t e r i s e d  

in  tha t   the  f i lament   (12)  is  made  from  a  syn the t i c   p l a s t i c s  m a t e r i a l  

and  in  tha t   the  f i lament  (12)  along  at  l e a s t   par t   of  i t s  l e n g t h  

and  the  f i r s t   terminal   portion  (14)  coope ra t e   to  prevent   t h e  

l i g a t u r e   (12)  loosening  when  it  has  been  t i g h t e n e d .  

8.  A  l i g a t u r e   according  to  claim  7,  c h a r a c t e r i s e d   in  that  t he  

s y n t h e t i c   p l a s t i c s   material   is  n y l o n .  
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