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mouth  (1  6)  of  a  container  (11)  in  which  the  closure  (30) 
is  provided  with  splines  (26)  on  a  surface  thereof,  and 

the  method  including  the  step  of  pushing  the  closure 
(30)  axially  onto  the  container  (11)  so  that  the  splines 
(26)  cut  into  co-operating  surfaces  (1  7)  on  the  container, 
thus  locating  the  closure  thereon. 
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Description 

[0001]  This  invention  relates  to  closure  assemblies  for 
containers.  In  particular  (but  not  necessarily  exclusive- 
ly),  it  relates  to  closure  assemblies  in  which  the  closure 
may  be  accurately  and  securely  attached  to  the  contain- 
er  in  a  specified  orientation. 
[0002]  A  problem  with  containers  having  closure  as- 
semblies  comprising  hinged  closures,  is  the  proper 
alignment  of  the  hinge  relative  to  the  container  body,  so 
that,  for  example,  an  indentation  for  facilitating  opening 
of  the  lid  aligns  with  a  label  on  the  front  of  the  container, 
and  is  secured  in  position  once  aligned. 
[0003]  One  method  of  overcoming  the  above  problem 
is  disclosed  in  WO  87/00512,  which  discloses  a  snap- 
on  closure  having  an  axial  rib  which  engages  an  axial 
rib  or  pair  of  axial  ribs  on  the  container.  With  such  a  con- 
tainer,  any  labelling  printed  on  the  container  needs  to 
be  oriented  with  respect  to  the  alignment  rib  on  the  con- 
tainer;  the  rib  on  the  closure  serves  to  orientate  the  clo- 
sure  with  respect  to  the  container. 
[0004]  Orientation  devices  have  also  been  developed 
for  use  with  screw-on  closures.  One  such  device  is  dis- 
closed  in  GB  2,163,732-A. 
[0005]  Capping  machines,  which  are  used  for  capping 
containers,  in  particular  flexible  containers  which  are 
filled  at  the  opposite  end  of  the  container  after  capping, 
operate  at  very  fast  speeds,  and  typically  utilise  optical 
sensors.  It  is  convenient  in  some  operations  if  the  sen- 
sors  can  be  triggered  by  a  mark  which  is  printed  onto 
the  container  with  any  labelling  and/or  instructions. 
[0006]  The  present  invention  provides  a  way  of  allow- 
ing  for  the  alignment  of  a  closure  relative  to  a  container 
body,  but  which  does  not  require  that  the  labelling  be 
indexed  relative  to  the  container. 
[0007]  Accordingly,  the  invention  provides,  in  one  as- 
pect,  a  method  of  assembling  a  closure  to  the  mouth  of 
a  container,  the  closure  being  provided  with  splines  on 
a  surface  thereof,  the  method  including  the  step  of  push- 
ing  the  closure  axially  onto  the  container  so  that  the 
splines  cut  into  co-operating  surfaces  on  the  container, 
thus  locating  the  closure  thereon. 
[0008]  Because  the  closure  can  be  swaged  into  the 
container  in  any  orientation  relative  to  the  container,  it 
is  only  necessary  to  orientate  the  closure  with  respect 
to  any  labelling  or  printing  on  the  container.  This  can  be 
accomplished  using  machinery  with  optical  sensors  so 
that  the  labelling  on  the  container  is  always  aligned  in  a 
particular  manner  relative  to  a  capping  station,  the  caps 
or  closures  being  fed  to  the  capping  station  by  mechan- 
ical  means  which  ensures  that  the  closures  are  also  fed 
to  the  capping  stations  in  a  particular  orientation. 
[0009]  Preferably,  the  closure  is  provided  with  resil- 
ient  detent  means  to  permit  a  snap-fit  engagement  with 
the  container. 
[0010]  The  interference  between  the  splines  on  the 
closure  and  the  co-operating  surfaces  on  the  container 
(conveniently  an  annular  rib),  is  preferably  at  least  0.  1  5 

mm  and  more  preferably  in  the  range  0.2-0.4  mm. 
[0011]  The  closure  may  be  moulded  from  polypropyl- 
ene  and  the  container  may  be  moulded  from  a  relatively 
softer  material  for  example  a  low  density  polyethylene 

5  compound,  which  may  contain  a  small  percentage,  (for 
example  up  to  25%  by  weight),  of  high  density  polyeth- 
ylene. 
[0012]  In  an  alternative  aspect,  the  invention  provides 
a  closure  for  the  mouth  of  a  container,  the  closure  having 

10  a  plurality  of  circumferentially  spaced  axially  extending 
splines,  adapted  to  cut  into  a  co-operating  surface  on  a 
container.  Preferably,  the  free  ends  of  the  splines  are 
pointed,  to  facilitate  cutting  into  the  cooperating  surface. 
[0013]  The  closure  is  preferably  substantially  cylindri- 

15  cal,  having  an  end  wall  with  a  cylindrical  side  wall  which 
engages  a  nozzle  on  the  container.  The  splines  are  pref- 
erably  disposed  on  the  surface  of  the  side  wall  adjacent 
the  nozzle. 
[0014]  Preferably,  the  closure  has  a  cylindrical  resil- 

20  ient  skirt  radially  spaced  from  the  side  wall,  which  is  re- 
siliency  biased  against  the  container  in  use. 
[0015]  The  invention  also  provides  a  closure  and  con- 
tainer  assembly  having  a  closure  as  defined  above. 
[0016]  The  invention  further  provides  a  closure  and 

25  container  assembly  in  which  the  closure  is  swaged  onto 
the  container,  preferably  onto  an  outlet  nozzle  on  the 
container. 
[0017]  The  invention  will  hereinafter  be  described  by 
way  of  example  only,  and  with  reference  to  the  accom- 

30  panying  drawings  in  which:- 

Fig  1  is  a  cross-section  through  a  closure  according 
to  the  present  invention; 

35  Fig  2  is  a  cross-section  through  a  top  portion  of  a 
container  for  use  in  co-operation  with  the  closure  of 
Fig  1; 

Fig  3  is  an  isometric  view  of  the  top  portion  as  shown 
40  in  Fig  2;  and 

Fig  4  is  a  cross-section  through  the  closure  of  Fig 
1  when  assembled  to  the  container  of  Fig  2  to  form 
a  closure/container  assembly  according  to  the 

45  present  invention. 

[0018]  With  reference  to  Figs  2  and  3,  there  is  shown 
a  container  1  1  having  a  flexible  cylindrical  body  1  2  hav- 
ing  at  one  end  thereof  a  frusto-conical  shoulder  1  3  with 

so  an  outlet  nozzle  14.  The  opposite  end  of  the  cylindrical 
body  12  (not  shown)  is  open,  and  after  filling  with  the 
contents  to  be  stored  therein  the  open  end  is  closed, 
typically  by  a  welded  seam. 
[0019]  The  nozzle  14  is  coaxial  with  the  cylindrical 

55  body  1  2  and  has  at  its  mouth  1  6  a  radially  inwardly  pro- 
jecting  flange  1  5.  The  external  cylindrical  surface  of  the 
nozzle  has  a  pair  of  axially  spaced  annular  ribs  17  and 
1  8  thereon.  The  rib  1  7  projects  radially  outwardly  a  less- 
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er  distance  than  the  rib  1  8,  the  latter  being  nearer  to  the 
shoulder  1  3. 
[0020]  The  container  may  be  formed  from  low  density 
polyethylene  (LDPE)  or  a  compound  containing  mostly 
LDPE  together  with  another  polyolefin  such  as  high  den- 
sity  polyethylene  in  amounts  of  up  to  25%  by  weight. 
[0021]  A  closure  20  for  the  container  11  is  shown  in 
Fig  1.  The  closure  comprises  a  cylindrical  sidewall  21, 
which  engages  the  outer  surface  of  the  nozzle  14,  and 
has  an  end  wall  22  with  an  aperture  23  therein  for  ex- 
pulsion  of  the  contents  of  the  container. 
[0022]  The  end  wall  22  extends  radially  outwardly  of 
the  side  wall  21  and  has  an  axially  downwardly  project- 
ing  cylindrical  outer  skirt  24  extending  therefrom. 
[0023]  A  cylindrical  inner  wall  25  also  extends  axially 
downwardly  of  the  end  wall  22,  and  surrounds  the  ap- 
erture  23.  The  inner  cylindrical  wall  25  can  be  a  tight 
sliding  fit  or  an  interference  fit  in  the  mouth  16  of  the 
container.  The  side  wall  21,  on  its  side  which  in  use  is 
adjacent  nozzle  14,  has  a  plurality  of  axially  extending 
splines  26  thereon.  There  are  preferably  six  equiangu- 
larly  spaced  splines  26,  each  with  a  pointed  free  end  27. 
[0024]  The  splines  26  are  arranged  so  that  there  is  a 
radial  interference  between  the  splines  26  and  the  an- 
nular  rib  17  adjacent  to  the  mouth  16  of  the  container 
nozzle  14.  The  radial  interference  should  be  at  least 
0.15mm  and  preferably  in  the  range  0.2-0.  4mm. 
[0025]  Snap  fit  detent  means  28  is  arranged  on  the 
inner  surface  of  the  side  wall.  The  detent  means  28  com- 
prises  four  circumferentially  spaced  chordal  bosses 
each  of  which  can  pass  over  the  second  annular  rib  18 
on  the  nozzle  14  and  then  resiliently  snap  back  to  lock 
the  closure  on  the  container. 
[0026]  The  closure  20  is  a  moulded  one  piece  closure 
which  is  formed  from  polypropylene  and  has  a  cover  29 
hinged  to  the  end  wall  22  by  an  integral  hinge  31  .  The 
closure  may  have  a  recessed  thumb  pad  32  diametri- 
cally  opposite  the  hinge  31  to  assist  in  opening  cover 
29.  Ideally,  the  closure  20  is  assembled  to  the  container 
11  so  that  the  thumb  pad  32  is  aligned  with  a  label  33 
on  the  container. 
[0027]  With  reference  to  Fig  4,  the  closure  20  is  shown 
assembled  with  the  container  11.  The  outer  skirt  24  is 
radially  aligned  with  the  outer  surface  of  the  cylindrical 
body  12. 
[0028]  During  assembly,  a  plurality  containers  11  may 
be  mounted  on  a  turntable  (not  shown)  having  a  plurality 
of  stations,  each  comprising  a  mandrel  on  which  a  re- 
spective  container  is  mounted.  Each  mandrel  is  rotata- 
ble  relative  to  the  turntable.  The  closures  20,  in  a  closed 
condition,  are  mechanically  fed  to  a  capping  station  on 
the  turntable  in  which  they  are  held  in  a  particular  orien- 
tation.  When  the  turntable  has  indexed  to  the  station  the 
mandrel  will  rotate,  and  as  it  rotates  a  sensor  may  detect 
a  mark  printed  on  the  container.  The  mandrel  is  then 
stopped  and  indexed  to  a  position  so  that  the  mark  is 
located  at  a  particular  orientation  relative  to  the  closure 
orientation. 

[0029]  At  that  point  the  closure  21  will  be  pushed  ax- 
ially  onto  the  container  neck.  The  detent  means  28  will 
pass  over  the  first  rib  17  and  contact  the  second  rib  18 
and  start  to  ride  up  the  top  inclined  face  1  9  of  the  rib  1  8 

5  just  prior  to  the  pointed  ends  27  of  the  splines  26  cutting 
into  the  first  rib  17.  Further  axial  movement  cause  the 
splines  26  to  cut  through  the  rib  17  and  the  detent  means 
rides  over  the  rib  1  8  and  resiliently  contracts  on  passing 
over  the  annular  rib  1  8  to  form  a  snap-fit  connection  pre- 

10  venting  removal  of  the  closure  from  the  nozzle  1  4.  Since 
the  splines  are  swaged  into  the  rib  17,  the  closure  20  is 
rotationally  fixed  relative  to  the  container  and  can  only 
be  rotated  by  damaging  the  container  or  closure. 
[0030]  The  skirt  24  is  a  resilient  skirt  which  contacts 

is  the  container  shoulder  13  and  exerts  an  upwards  bias 
on  the  closure  to  hold  the  detent  means  28  against  the 
annular  rib  18  and  prevent  axial  movement  of  the  clo- 
sure  on  the  nozzle. 

20 
Claims 

1.  A  method  of  assembling  a  closure  to  the  mouth  of 
a  container,  the  closure  being  provided  with  splines 

25  on  a  surface  thereof,  the  method  being  character- 
ised  by  the  step  of  pushing  the  closure  axially  onto 
the  container  so  that  the  splines  cut  into  co-operat- 
ing  surfaces  on  the  container,  thus  locating  the  clo- 
sure  thereon. 

30 
2.  A  method  as  claimed  in  claim  1  ,  characterised  in 

that  the  closure  is  provided  with  resilient  detent 
means  whereby  the  closure  makes  a  snap  fit  en- 
gagement  with  the  container. 

35 
3.  A  method  as  claimed  in  claim  1  or  claim  2,  charac- 

terised  in  that  said  co-operating  surfaces  are 
formed  on  a  first  annular  rib. 

40  4.  A  method  as  claimed  in  claim  3,  characterised  in 
that  the  detent  means  comprise  circumferentially 
spaced  annular  bosses  on  the  closure  that  engage 
a  second  annular  rib  on  the  container  before  the 
splines  engage  said  first  annular  rib. 

45 
5.  A  method  as  claimed  in  any  one  of  claims  2  to  4, 

characterised  in  that  the  closure  is  provided  with  a 
resilient  skirt  which,  during  the  mounting  of  the  clo- 
sure  onto  the  container,  reacts  against  the  container 

so  biasing  the  closure  away  from  the  container,  and 
which,  after  assembly  of  the  closure  and  container, 
reacts  against  the  container,  so  that  the  detent 
means  is  held  against  the  second  annular  rib  to  pre- 
vent  axial  movement  of  the  closure  relative  to  the 

55  container. 

6.  A  closure  for  the  mouth  of  a  container,  the  closure 
having  a  plurality  of  circumferentially  spaced  axially 

3 
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extending  splines,  characterised  in  that  the  splines 
are  adapted  to  cut  into  a  co-operating  surface  on  a 
container. 

7.  A  closure  as  claimed  in  claim  6,  characterised  in  s 
that  the  closure  is  provided  with  detent  means 
adapted  to  provide  snap  fit  engagement  of  the  clo- 
sure  with  the  mouth  of  the  container. 

8.  A  closure  as  claimed  in  claim  6  or  claim  7,  the  clo-  10 
sure  being  generally  cylindrical  and  having  an  end 
wall  with  a  cylindrical  sidewall  which  engages  with 
the  mouth  of  the  container,  characterised  in  that 
said  splines  are  disposed  on  the  surface  of  the  side- 
wall  adjacent  the  mouth  of  the  container.  15 

9.  A  closure  as  claimed  in  claim  8  when  dependent 
from  claim  7,  characterised  in  that  the  detent  means 
is  located  on  the  same  surface  of  the  sidewall  as 
the  splines,  at  a  position  axially  further  from  said  20 
end  wall  than  the  cutting  ends  of  the  splines. 

10.  A  closure  as  claimed  in  any  of  claims  6  to  9,  the 
mouth  of  the  container  being  disposed  in  an  outlet 
nozzle,  characterised  in  that  the  splines  are  located  25 
on  a  cylindrical  wall  adapted  to  fit  over  said  outlet 
nozzle. 

11.  A  closu  re  as  claimed  in  claim  8  or  any  claim  depend- 
ent  therefrom,  characterised  in  that  the  closure  has  30 
a  cylindrical  resilient  skirt  radially  outwardly  spaced 
from  the  sidewall,  which  skirt  is  adapted  and  ar- 
ranged  to  be  resiliently  biased  against  the  container 
in  use. 

35 
12.  A  closure  and  container  assembly,  characterised  in 

that  the  closure  is  a  closure  as  claimed  in  any  one 
of  claims  6  to  11  and  is  splined  onto  the  container. 

13.  An  assembly  as  claimed  in  claim  12,  characterised  40 
in  that  the  closure  is  formed  from  a  polypropylene 
compound,  and  the  container  is  formed  from  a  ma- 
terial  containing  at  least  a  majority  of  low  density 
polyethylene. 
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