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(54)  Tie 

(57)  A  one-piece  plastics  tie  for  tying  about  the  neck 
of  a  bag  comprises  an  elongate  strap  10  provided  with 
a  series  of  serrations  11  on  one  side  thereof  and  with 
an  apertured  head  1  2  at  one  end  thereof,  and  a  pawl  1  4 
disposed  in  the  head  aperture  1  3  for  engaging  the  strap 
serrations  11  when  the  strap  10  is  passed  through  the 
head  aperture,  the  strap  1  0  being  provided  with  a  series 

of  teeth  20  on  one  side  thereof  for  gripping  the  neck  of 
the  bag  about  which  the  tie  is  to  be  applied,  each  tooth 
20  having  surfaces  21  which  are  alternately  inclined 
across  the  width  of  the  strap.  The  neck  of  the  bag  is 
pinched  into  the  channels  between  adjacent  teeth  20 
and  thus  it  is  difficult  to  slide  the  tie  axially  of  the  neck, 
since  the  surfaces  of  the  teeth  20  lie  at  an  opposed  angle 
to  the  direction  of  movement. 
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Description 

This  invention  relates  to  a  tie,  and  more  particularly 
but  not  solely  to  a  tie  for  tying  the  neck  of  a  bag  or  other 
packaging  article. 

It  is  well  known  to  tie  the  neck  of  a  bag  by  applying 
a  plastics  tie.  One  such  tie  comprises  an  elongated  ser- 
rated  strap  having  an  apertured  head  at  one  end:  in  use, 
the  strap  is  looped  around  the  neck  of  the  bag,  inserted 
through  the  head  aperture  and  pulled  tight.  The  serra- 
tions  on  the  strap  interlock  with  a  pawl  in  the  head  ap- 
erture  to  prevent  loosening. 

A  disadvantage  of  such  ties  is  that  they  have  a  ten- 
dency  to  slide  off  the  neck  of  the  bag  if  the  contents  of 
the  bag  move  against  the  neck.  One  industry  where  this 
problem  is  encountered  is  the  carpet  industry.  Typically, 
a  bag  is  formed  around  a  roll  of  carpet  by  applying  a 
flexible  plastics  sleeve  over  the  roll  of  carpet  and  sub- 
sequently  forming  chokes  at  opposite  ends  of  the 
sleeve,  using  the  above-mentioned  ties.  During  transit, 
the  rolls  of  carpet  have  a  tendency  to  move  axially  inside 
the  sleeve  against  the  tie  at  one  end  thereof:  this  has 
the  effect  of  sliding  the  tie  along  the  sleeve  until  it  be- 
comes  detached. 

British  patent  No.  2  212  764  discloses  a  security  tie 
having  spikes  which  penetrate  the  neck  of  a  cash  or  mail 
bag  to  which  it  is  applied,  in  order  to  prevent  loosening. 
However,  such  ties  are  unsuitable  for  applying  to  plas- 
tics  bags  and  other  packaging  articles  of  flexible  plastics 
material,  since  the  spikes  tear  rather  than  grip  the  plas- 
tics  material. 

We  have  now  devised  a  tie  which  alleviates  the 
above-mentioned  problems. 

In  accordance  with  this  invention,  there  is  provided 
a  tie  comprising  an  elongate  strap  provided  with  a  series 
of  serrations  on  one  side  thereof  and  with  an  apertured 
head  at  one  end  thereof,  and  means  disposed  in  the 
head  aperture  for  engaging  the  strap  serrations  when 
the  strap  is  passed  through  the  head  aperture,  the  strap 
being  provided  with  a  series  of  transverse  formations  on 
one  side  thereof  for  engaging  the  article  around  which 
the  tie  is  to  be  applied,  the  formations  providing  surfaces 
which  are  alternately  inclined  across  the  width  of  the 
strap. 

In  use,  when  the  tie  is  formed  into  a  loop  and  tight- 
ened  around  the  neck  of  a  bag  or  other  article,  the  shape 
of  the  neck  is  deformed  into  a  shape  which  substantially 
corresponds  with  the  internal  surface  of  the  loop.  Any 
attempts  to  slide  the  tie  axially  of  the  neck  will  be  resist- 
ed,  since  the  formations  include  surfaces  which  are  in- 
clined  with  respect  to  the  direction  of  movement.  Fur- 
thermore  under  load,  compressive  and  tensile  forces 
are  respectively  applied  to  the  bag  by  the  converging 
and  diverging  surfaces,  and  these  forces  oppose  each 
other  to  make  it  even  more  difficult  to  slide  the  tie  axially 
of  the  neck  of  the  bag. 

The  tie  thereby  grip  the  neck  of  the  bag  or  other  ar- 
ticle  without  actually  penetrating  the  material  thereof. 

Ties  in  accordance  with  this  invention  can  also  be  used 
as  security  ties,  since  they  are  equally  as  difficult  to  re- 
move  as  conventional  security  ties. 

The  formations  may  comprise  projections  or  ridges 
5  which  project  outwardly  from  the  strap. 

Preferably  the  formations  comprise  a  series  of  teeth 
which  project  outwardly  from  the  plane  of  the  strap,  each 
adjacent  pair  of  teeth  defining  a  channel  directed  across 
the  width  of  the  strap. 

10  Preferably  each  tooth  comprises  opposite  side 
walls,  which  generally  face  in  opposite  directions  longi- 
tudinally  of  the  strap,  the  side  walls  of  each  tooth  defin- 
ing  said  alternately  inclined  surfaces. 

Preferably  the  side  walls  of  each  channel  lie  in  re- 
's  spective  planes  which  respectively  intersect  the  strap 

along  the  same  or  parallel  lines,  such  that  the  cross- 
sectional  profile  of  each  channel  is  uniform  along  its 
length. 

Preferably  the  teeth  comprise  tips,  the  tips  of  alter- 
20  nate  teeth  of  the  series  being  disposed  on  alternate 

sides  of  a  line  which  extends  axially  of  the  strap. 
Preferably  the  side  walls  of  each  tooth  converge  to- 

wards  its  tip. 
Preferably  the  angle  A  at  which  the  walls  converge 

25  is  substantially  equal  to  2  x  360/n,  where  n  is  the  total 
number  of  teeth. 

Preferably  the  height  of  the  teeth  of  substantially 
equal  to,  or  less  than  U2n,  where  L  is  length  of  the  strap 
covered  by  the  projections. 

30  Preferably  each  channel  comprises  a  flat  base, 
about  which  the  strap  bends  when  formed  into  a  loop. 

Embodiments  of  this  invention  will  now  be  de- 
scribed  by  way  of  examples  only,  and  with  reference  to 
the  accompanying  drawings,  in  which: 

35 
FIGURE  1  is  a  perspective  view  of  a  portion  of  an 
embodiment  of  tie  in  accordance  with  this  invention, 
showing  details  of  the  head  and  teeth  thereof; 
FIGURE  2  is  a  plan  view  of  the  tie  of  Figure  1  ; 

40  FIGURE  3  is  a  side  view  of  the  tie  of  Figure  1  ; 
FIGURE  4  is  a  sectional  view  along  the  line  IV-IV  of 
Figure  2; 
FIGURE  5  is  aside  view  of  the  tie  of  Figure  1  ,  when 
formed  into  a  loop;  and 

45  FIGURE  6  is  a  perspective  view  of  an  alternative 
embodiment  of  tie,  when  tied  about  the  neck  of  a 
bag. 

Referring  to  Figures  1  to  4  of  the  drawings,  there  is 
so  shown  a  one-piece  tie  of  plastics  material.  The  tie  com- 

prises  a  flat  elongate  strap  10  provided  with  a  series  of 
transverse  ratchet  serrations  11  on  one  side  thereof  and 
with  a  head  12  projecting  from  the  opposite  side  of  the 
strap  10. 

55  The  head  12  comprises  an  aperture  13,  which  ex- 
tends  perpendicular  to  the  strap  10,  and  which  is  ar- 
ranged  to  receive  the  free  end  of  the  strap  10.  A  pawl 
1  4  is  disposed  in  the  head  aperture  1  3  for  engaging  the 
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strap  serrations  when  the  strap  10  is  formed  into  a  loop 
and  inserted  into  the  head  aperture  1  3.  The  pawl  1  4  pre- 
vents  the  strap  from  being  moved  in  the  withdrawal  di- 
rection. 

The  series  of  strap  serrations  11  terminates  some 
distance  from  the  head  1  2,  and  a  series  of  teeth  20  are 
formed  on  the  strap  10  between  the  strap  serrations  11 
and  the  head.  The  teeth  20  are  disposed  on  the  same 
side  of  the  strap  1  0  as  the  serrations  1  1  . 

Each  tooth  20  comprises  aflat  front  wall  22,  the  front 
wall  of  successive  teeth  being  co-planar  with  alternate 
side  edges  of  the  strap  10.  The  front  wall  22  of  each 
tooth  20  is  triangular  in  shape,  and  extends  outwardly 
to  a  tip. 

Each  tooth  20  further  comprises  a  pair  of  inclined 
sidewalls  21,  which  are  triangular  in  shape,  and  which 
generally  face  in  opposite  directions  axially  of  the  strap. 
The  inclined  side  walls  21  of  each  tooth  converge  away 
from  the  strap  1  0  and  meet  along  a  line,  which  extends 
from  the  tip  of  the  tooth  transverse  the  strap,  the  line 
being  inclined  downwardly  from  the  tip  to  a  point  which 
is  level  with  the  surface  of  the  strap.  The  side  walls  21 
of  each  tooth  converge  at  angle  A,  which  is  substantially 
equal  to  2  x  360°/n,  where  n  is  the  number  of  teeth  20 
in  the  series. 

It  will  be  appreciated  that  the  tips  of  successive 
teeth  20  alternately  lie  on  opposite  sides  of  a  line  which 
extends  axially  of  the  strap  10.  Each  tooth  20  is  triangu- 
lar  in  plan,  as  well  as  being  triangular  when  viewed  from 
either  end  of  the  strap  10. 

Each  adjacent  pair  of  teeth  20  overlap  across  the 
width  of  the  strap  10  and  along  the  length  of  the  strap 
1  0.  The  opposed  side  walls  21  of  adjacent  pairs  of  teeth 
define  a  v-shaped  channel  25,  as  shown  in  Figure  4. 
The  v-shaped  channels  25  defined  by  successive  pairs 
of  teeth  20  alternately  converge  and  diverge  at  angle  B 
across  the  width  of  the  strap  1  0,  wherein  angle  B  is  pref- 
erably  90°  or  thereabouts. 

Referring  to  Figure  5  of  the  drawings,  in  use  the 
strap  1  0  is  inserted  into  the  head  aperture  1  3  and  pulled 
tight  until  the  first  tooth  20  abuts  the  underside  side  of 
the  head  12.  In  this  position  the  strap  10  forms  a  loop, 
and  the  teeth  20  interengage,  such  that  the  v-shaped 
channels  25  become  more  confined  ann  substantially 
parallel-sided.  The  loop  is  almost  fully  closed  by  the  in- 
terengaging  teeth  20,  which  respectively  define  seg- 
ments  of  the  closed  loop,  owing  to  the  aforementioned 
relationship  between  the  angle  A  and  the  number  of 
teeth  20. 

Preferably  the  tips  of  the  teeth  20  almost  meet  at 
the  centre  of  the  loop,  and  thus  the  height  of  each  tooth 
is  preferably  substantially  equal  to  U2n,  where  L  is  the 
length  of  the  strap  10  covered  by  the  teeth  20. 

Referring  to  Figure  6  of  the  drawings,  there  is  shown 
a  similar  tie  30  having  more  teeth  than  the  embodiment 
of  Figure  1  .  In  use,  the  tie  30  is  formed  into  a  loop  around 
the  neck  of  a  bag  31  .  The  teeth  20  close  up  to  form  re- 
stricted  channels  25  therebetween,  which  alternately 

converge  and  diverge  at  angle  B  in  a  direction  which 
extends  axially  of  the  neck  of  the  bag  31  .  The  neck  of 
the  bag  31  is  pinched  into  the  channels  25,  and  thus  it 
is  difficult  to  slide  the  tie  axially  of  the  neck,  since  the 

5  channels  do  not  extend  in  the  direction  of  movement. 
Furthermore  under  load,  compressive  and  tensile  forces 
are  applied  to  the  bag  by  the  converging  and  diverging 
walls  of  the  channels  25  ,  and  these  forces  oppose  each 
other  to  make  it  even  more  difficult  to  slide  the  tie  axially 

10  of  the  neck  of  the  bag. 

Claims 

is  1.  A  tie  comprising  an  elongate  strap  provided  with  a 
series  of  serrations  on  one  side  thereof  and  with  an 
apertured  head  at  one  end  thereof,  and  means  dis- 
posed  in  the  head  aperture  for  engaging  the  strap 
serrations  when  the  strap  is  passed  through  the 

20  head  aperture,  the  strap  being  provided  with  a  se- 
ries  of  transverse  formations  on  one  side  thereof  for 
engaging  the  article  around  which  the  tie  is  to  be 
applied,  the  formations  providing  surfaces  which 
are  alternately  inclined  across  the  width  of  the  strap. 

25 
2.  A  tie  as  claimed  in  claim  1  ,  in  which  the  formations 

comprise  projections  which  project  outwardly  from 
the  strap. 

30  3.  A  tie  as  claimed  in  claim  1  ,  in  which  the  formations 
comprise  ridges  which  project  outwardly  from  the 
strap. 

4.  A  tie  as  claimed  in  claim  1  ,  in  which  the  formations 
35  comprise  a  series  of  teeth  which  project  outwardly 

from  the  plane  of  the  strap,  each  adjacent  pair  of 
teeth  defining  a  channel  directed  across  the  width 
of  the  strap. 

40  5.  Atie  as  claimed  in  claim  4,  in  which  each  tooth  com- 
prises  opposite  side  walls,  which  generally  face  in 
opposite  directions  longitudinally  of  the  strap,  the 
side  walls  of  each  tooth  defining  said  alternately  in- 
clined  surfaces. 

45 
6.  A  tie  as  claimed  in  claims  4  or  5,  in  which  the  side 

walls  of  each  channel  lie  in  respective  planes  which 
respectively  intersect  the  strap  along  the  same  or 
parallel  lines,  such  that  the  cross-sectional  profile 

so  of  each  channel  is  uniform  along  its  length. 

7.  A  tie  as  claimed  in  any  of  claims  4  to  6,  in  which  the 
teeth  comprise  tips,  the  tips  of  alternate  teeth  of  the 
series  being  disposed  on  alternate  sides  of  a  line 

55  which  extends  axially  of  the  strap. 

8.  A  tie  as  claimed  in  any  of  claims  4  to  7,  in  which  the 
side  walls  of  each  tooth  converge  towards  its  tip. 

3 
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9.  A  tie  as  claimed  in  claim  8,  in  which  the  angle  at 
which  the  walls  converge  is  substantially  equal  to  2 
x  360/n,  where  n  is  the  total  number  of  teeth. 

10.  A  tie  as  claimed  in  claims  8  or  9,  in  which  the  height  s 
of  the  teeth  is  substantially  equal  to,  or  less  than  U 
2n,  where  L  is  length  of  the  strap  covered  by  the 
projections. 

11.  A  tie  as  claimed  in  any  of  claims  4  to  10,  in  which  10 
each  channel  comprises  a  flat  base,  about  which 
the  strap  bends  when  formed  into  a  loop. 
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