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Description 

The  present  invention  relates  to  a  bottle  cap  for 
use  with  moulded  plastics  bottles  of  the  type  having 
an  integral  flanged  seal  covering  the  aperture  of  a 
threaded  neck; 

the  flange  having  an  underface  and  the  seal 
having  a  side, 

a  frangible  membrane  being  located  in  the  un- 
derface  of  the  flange  and  joining  the  seal  to  the  neck, 

the  cap  having  a  complementary  screw-thread 
to  the  thread  of  the  neck  and  at  least  two  inwardly 
projecting  resilient  members  located  above  the 
screw-thread, 

at  least  one  of  the  inwardly  projecting  resilient 
members  having  a  generally  upwardly  projecting 
blade  and  an  upwardly  projecting  reinforcing  wall 
adapted  for  engagement  of  the  side  of  the  seal, 

the  resilient  members  being  adapted  to  pass 
over  the  seal  with  resilient  deformation  when  the  cap 
is  screwed  onto  the  bottle, 
and,  wherein 

on  unscrewing  of  the  cap,  at  least  one  blade  is 
adapted  to  engage  the  underface  of  the  flanged  seal. 

The  invention  lies  in  the  field  of  containers  for 
sterile  liquids.  Traditionally,  a  bottle  is  filled  with  the 
relevant  liquid  and  a  lid  screwed  on  tightly.  The  sealed 
bottle  may  then  be  autoclaved,  irradiated,  or  similar, 
to  ensure  sterility.  To  maintain  sterility,  a  sealing  ring 
may  be  provided.  However,  such  systems  are  prone 
to  breakage  of  the  seal,  and  such  breakage  can  be 
difficult  or  impossible  to  detect  in  normal  use 

In  recent  years,  sterile  containers  for  medicines 
and  the  like  have  overcome  some  problems  by  being 
made  from  sealed  plastic  bottles,  for  example.  Such 
bottles  create  problems  of  their  own  with  regard  to 
opening.  Using  a  knife  is  inherently  dangerous,  and 
can  leave  a  ragged  edge  unsuitable  for  pouring. 

A  large  variety  of  systems  have  been  proposed  to 
overcome  these  disadvantages. 

The  bottle  disclosed  in  EP-A-50490  is  represen- 
tative  of  the  early  art,  where  a  cap  is  provided  which 
breaks  the  seal  when  it  is  screwed  down.  Specifically, 
a  cover  is  formed  over  the  neck  during  the  moulding 
operation.  During  the  moulding  operation  a  V-shaped 
groove  is  formed  in  an  annular  portion  situated  above 
the  thread  of  the  neck  to  provide  a  frangible  section. 
The  bottle  is  opened  by  screwing  its  cap  downwards, 
thereby  breaking  the  frangible  portion.  A  ring  inside 
the  upper  part  of  the  cap  then  locates  inside  an  an- 
nular  groove  in  the  cover  so  that,  on  unscrewing  the 
cap,  the  sheared-off  cover  can  be  removed  from  the 
neck. 

In  GB  Patent  2080775,  a  closure  element,  formed 
separately  from  the  bottle,  is  heat  sealed  onto  the 
neck  of  the  bottle.  The  line  where  the  closure  is 
sealed  onto  the  bottle  is  weaker  than  the  rest  of  the 
bottle  so  that  the  closure  can  be  broken  off,  and  this 

is  achieved  by  a  jacking  ring  located  in  the  cap.  The 
jacking  ring  comprises  fingers  which  snap  into  a  re- 
cess  above  the  heat  seal  and,  as  the  jacking  ring  is 
unscrewed  upwards,  the  cover  is  removed. 

5  Unfortunately,  both  of  the  above  systems  are 
prone  to  a  large  proportion  of  wastage,  as  the  seal  will 
often  distort,  ratherthan  break  at  the  weakened  area. 
The  system  disclosed  in  EP-A-1  94068  seeks  to  over- 
come  this  problem  and,  likewise,  has  a  seal  over  a 

10  screw-threaded  neck.  The  seal  comprises  a  down- 
wardly  facing  abutment  portion  in  which  a  frangible 
membrane  is  located.  Fingers  in  the  cap  directly  en- 
gage  the  abutment  portion,  limiting  the  possibility  of 
deformation  of  the  seal  without  breaking. 

15  In  Figure2of  EP-A-194068  (reproduced  herewith 
as  Figure  A),  the  fingers  9  are  intended  to  act  to  break 
off  the  seal  6  when  the  cap  7  is  unscrewed.  The  fin- 
gers  9  have  horizontal  upper  surfaces  which  abut  the 
undersurface  of  seal  6  at  the  annular  portion  4.  Thus, 

20  the  unscrewing  of  the  cap  gives  rise  to  a  jacking  ac- 
tion,  intended  to  stretch  the  membrane  5  and  prise  off 
the  seal  6  from  the  remainder  of  the  cap 

Nevertheless,  there  are  still  problems  in  produc- 
ing  in  high  volume  the  bottles  of  the  art,  primarily  aris- 

25  ing  from  difficulties  in  reproducibly  moulding  the  bot- 
tle  itself  in  a  manner  such  that  the  frangible  portion  is 
strong  enough  to  resist  fracture  during  handling  but 
weak  enough  to  be  stretched  and  broken  by  the  jack- 
ing  action  upon  unscrewing  the  cap.  Thus,  wastage 

30  continues  to  be  a  problem,  as  the  frangibility  of  the 
weakened  portion  is  remains  critical. 

Further,  problems  also  arise  because  of  the  flex- 
ibility  of  the  fingers,  especially  in  warm  climates, 
when  they  tend  to  buckle  and  fail  to  remove  the  seal. 

35  U.S.  Patent  No.  4,526,279  seeks  to  tackle  the 
above  problems  by  providing  a  reinforcing  wall  on  the 
finger.  Aflat  portion  of  the  finger  engages  the  under- 
side  of  the  seal  whilst  an  upwardly  projecting  wall  en- 
gages  the  side  of  the  seal.  The  edge  of  the  seal  is 

40  thus  caught  in  a  cleft  of  the  finger,  making  it  that  much 
more  difficult  for  the  finger  to  buckle.  Despite  this  ap- 
parent  advantage,  there  is  no  noticeable  improve- 
ment  in  performance  over  earlier  bottles. 

Accordingly,  there  is  currently  no  bottle-and-cap 
45  combination  on  the  market  which  overcomes  the  in- 

herent  problems  associated  with  upwardly  removable 
seals,  performance  being  little  better  than  for  those 
bottles  employing  downwardly  removable  seals.  All 
variations  currently  available  have  a  wastage  rate  of 

so  up  to  about  25%  at  the  factory  alone,  a  rate  still  fur- 
ther  increased  at  the  point  of  use.  None  of  the  varia- 
tions  described  above  overcome  the  requirement  for 
the  thinnest  possible  frangible  membrane  to  be  pro- 
vided  for  the  seal  to  be  removable. 

55  The  problem  is  exacerbated  by  it  not  being  pos- 
sible  to  accurately  establish  whether  any  given  bottle 
has  a  membrane  of  suitable  thickness  when  it  comes 
off  the  machine.  Manual  checks  are  constantly  nec- 

2 
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essary,  as  a  hairsbreadth  change  in  the  thickness 
can  result  either  in  leakage,  or  a  membrane  which 
simply  cannot  be  ruptured.  Such  measurement  is 
necessarily  empirical,  as  rupturability  of  the  mem- 
brane  by  the  existing  methods  worsens  afterthe  sub- 
sequent  processing. 

Subsequent  processing  will  usually  include  auto- 
claving  as,  although  most  applications  use  the  blow- 
fill-seal  method,  constant  adjustment  of  the  cutters  to 
ensure  correct  membrane  thickness  means  that  the 
cutters  are  not  sterile.  The  autoclaving  leads  to  a 
change  in  the  crystalline  structure  of  the  plastic, 
which  is  not  understood,  but  which  makes  the  plastic 
less  easy  to  rupture. 

Attempts  to  allow  the  use  of  thicker  membranes, 
therefore,  have  come  to  naught.  Such  attempts  in- 
clude  those  described  above,  as  well  as  the  use  of  a 
blade  in  the  rupturing  members  of  the  cap.  In  EP-A- 
326592,  there  is  disclosed  a  system  similar  to  that  of 
EP-A-1  94068,  but  wherein  at  least  one  blade  is  pro- 
vided  on  a  finger  so  that,  when  the  cap  is  unscrewed, 
the  blade  cuts  into  the  membrane  and  the  jacking  or 
cutting  action  of  the  remainder  of  the  fingers  lifts  off 
the  seal.  These  blades  could  also  possess  a  wall,  as 
described  in  US-A-4526279,  for  strengthening. 

This  system  does  not  solve  the  problem,  as  the 
blade  either  bends  or,  when  reinforced  sufficiently, 
tends  to  deform  the  seal  or,  when  a  wall  is  buttressed 
against  the  seal,  tends  to  bind  to  the  seal,  thereby  de- 
fying  even  the  efforts  of  a  strong  man  to  turn  the  cap 
and  remove  the  seal. 

Accordingly,  there  is  still  a  need  to  replace  bottles 
with  downwardly  removable  seals,  and  to  provide  bot- 
tles  with  a  lower  degree  of  wastage. 

It  has  now  been  now  been  found  that  bottles  hav- 
ing  substantially  thicker  frangible  membranes  than 
were  heretofore  of  practical  application  can  be  used 
with  bottle  caps  of  the  present  invention. 

In  accordance  with  a  first  aspect  of  the  invention, 
there  is  provided  a  bottle  cap  for  use  with  moulded 
plastics  bottles  of  the  type  having  an  integral  flanged 
seal  covering  the  aperture  of  a  threaded  neck; 

the  flange  having  an  underface  and  the  seal 
having  a  side, 

a  frangible  membrane  being  located  in  the  un- 
derface  of  the  flange  and  joining  the  seal  to  the  neck, 

the  cap  having  a  complementary  screw-thread 
to  the  thread  of  the  neck  and  at  least  two  inwardly 
projecting  resilient  members  located  above  the 
screw-thread, 

at  least  one  of  the  inwardly  projecting  resilient 
members  having  a  generally  upwardly  projecting 
blade  and  an  upwardly  projecting  reinforcing  wall 
adapted  for  engagement  of  the  side  of  the  seal, 

the  resilient  members  being  adapted  to  pass 
over  the  seal  with  resilient  deformation  when  the  cap 
is  screwed  onto  the  bottle, 
and,  wherein 

on  unscrewing  of  the  cap,  at  least  one  blade  is 
adapted  to  engage  the  underface  of  the  flanged  seal, 

characterised  in  that  the  reinforcing  walls  are 
5  recurved  from  the  side  of  the  seal, 

the  cap  further  comprising  seal  retaining  mem- 
bers  located  such  that  the  blades  engage  the  under- 
face  of  the  seal  before  the  seal  retaining  members,  on 
unscrewing  of  the  cap, 

10  and  wherein  at  least  two,  and  preferably  three, 
of  the  resilient  members,  each  having  a  blade,  are  ar- 
ranged  adjacent  each  other  and  opposite  an  equiva- 
lent  number  of  retaining  members,  all  with  regular 
spacing. 

15  Thus,  the  present  invention  provides  bottle  caps 
for  use  with  blow-fill-seal  type  bottles  having  an  up- 
wardly  removable  seal,  the  caps  having  inwardly  pro- 
jecting  members,  at  least  one  of  which  is  equipped 
with  a  blade  and  an  upstanding  wall  to  engage  the 

20  seal  of  the  bottle,  the  wall  being  recurved  away  from 
the  seal.  Such  caps  allow  thicker  frangible  mem- 
branes  to  be  used  in  the  manufacture  of  the  bottles 
so  that  there  is  less  wastage,  and  also  permit  easier 
end-use  and  a  higher  success  ratio  for  seal-removal. 

25  The  frangible  membrane  may  take  any  suitable 
form.  In  one  simple  embodiment,  the  frangible  mem- 
brane  is  formed  in  the  final  stage  of  moulding  by  using 
a  cutter  to  form  a  weakened,  or  thinner,  line  in  the  un- 
derface  of  the  flange.  Such  a  technique  is  typically 

30  employed  in  the  art. 
Another  suitable  embodiment  of  frangible  mem- 

brane  is  where  all,  or  a  portion,  of  the  underface  is 
rendered  thinner  during  moulding.  This  embodiment 
has  the  advantage  that  it  is  less  crucial  where  the 

35  blades  are  located  within  the  cap,  but  was  not  previ- 
ously  possible  because  of  the  critical  importance  of 
membrane  dimension  to  function. 

Thus,  it  is  a  particular  advantage  of  the  present 
invention  that  thicker  membranes  can  be  used.  The 

40  failure  rate  of  opening  a  bottle  is  drastically  reduced, 
and  bottle  manufacture  is  made  considerably  easier 
with  a  further  concomitant  reduction  in  wastage.  Us- 
ing  the  systems  of  the  art,  when  a  cap  engages  the 
seal,  if  the  user  fails  to  open  the  bottle  first  time, 

45  screwing  the  cap  down  and  trying  again  almost  invari- 
ably  fails.  With  the  system  of  the  present  invention, 
the  situation  is  reversed  and,  even  where  the  first  at- 
tempt  proves  unsuccessful,  the  second  will  usually 
work.  Accordingly,  the  present  invention  provides  for 

so  economies  of  up  to  about  50%,  as  well  as  providing  a 
system  operable  by  people  of  only  average  strength. 

Preferred  bottles  for  use  in  accordance  with  the 
present  invention  are  those  which  are  manufactured, 
filled  and  sealed  in  a  single  operation  (blow-fill-seal 

55  bottles). 
The  term  'recurved'  is  used  to  indicate  that  the 

inner  face  of  a  wall  adapted  for  engagement  of  the 
side  of  the  seal  does  not  have  the  same  curvature  as 
that  portion  of  the  side  of  the  seal  engageable  by  the 

3 



5 EP  0  421  821  B1 6 

wall.  Accordingly,  the  recurved  wall  does  not  contact 
the  side  of  the  seal  flat  along  its  length,  just  for  a  part 
of  it.  Thus,  the  walls  will  generally  be  curved  away 
from  the  side  of  the  seal. 

In  general,  it  will  be  appreciated  thatthe  recurved 
wall  may  be  curved  just  marginally  away  from  the  side 
of  the  seal,  eccentrically  away,  straight  so  as  to  define 
a  tangent,  or  be  curved  in  the  opposite  sense.  Any 
curvature  of  the  wall  may  be  in  the  form  of  a  regular 
arc  having  a  single  focus,  or  it  may  have  two  or  more 
foci,  or  may  have  no  effective  focus.  The  wall  may  be 
a  simple  upstanding  rod,  for  example,  or  may  even  be 
a  short  wall  following  the  curvature  of  the  side  of  the 
seal  and  being  recurved  in  the  sense  of  having  round- 
ed  edges.  This  latter  embodiment  is  not  a  preferred 
embodiment,  as  the  more  wall  that  engages  the  side 
of  the  seal,  the  greater  the  binding,  or  drag,  and  the 
more  difficult  it  becomes  to  unscrew  the  cap. 

It  is  particularly  preferred  to  provide  low  walls,  so 
as  to  minimise  binding,  or  friction.  The  walls  may  be 
as  low  as  possible,  provided  that  they  still  serve  to  en- 
gage  the  side  of  the  seal.  Alternatively,  the  walls  may 
be  vertically  displaced  from  the  side  of  the  seal  to 
achieve  the  same  effect,  or  the  seal  itself  may  be 
dented  or  curved  inwards  to  achieve  the  effect  as  re- 
quired. 

It  is  also  particularly  advantageous  for  that  por- 
tion  of  the  seal  for  engagement  with  the  wall  to  fit 
snugly  into  the  angle  defined  by  the  wall  and  the 
blade,  or  blade  support,  so  as  to  provide  good  lever- 
age. 

The  wall  may  be  formed  integrally  with  the  blade, 
or  provided  separately,  such  as  in  the  case  of  a  metal 
rod,  for  example.  In  such  a  case,  the  rod  may  also  be 
designed  to  rotate  in  its  socket  to  reduce  friction  yet 
further  but,  for  simplicity  and  ease  of  manufacture,  in- 
tegrally  formed  blades  and  walls  are  preferred  and 
tend  to  be  just  as,  or  more,  effective. 

A  particularly  preferred  form  of  wall  is  only  about 
1mm  high  and  has  faces  formed  from  two  sectors. 
Thus,  it  may  only  have  two  faces  in  plan  section.  This 
format  provides  for  maximum  strength  in  the  central 
section  of  the  wall  where  the  side  of  the  seal  is  to  be 
engaged. 

Unscrewing  of  the  cap  causes  upward  movement 
of  the  blade(s)  to  cut  into  the  underface  of  the  seal, 
while  prising  the  seal  from  the  bottle,  giving  a  more  ef- 
ficient  severance  of  the  seal.  The  reinforcing  wall 
functions  by  acting  against  a  side  of  the  seal  when  up- 
ward  pressure  is  applied,  preventing  buckling  of  the 
blade  support.  Not  all  of  the  walls  in  any  one  cap  will 
necessarily  act  against  the  side  of  the  seal,  and  it  may 
be  that  none  does  unless  the  blade  buckles  slightly, 
bringing  the  wall  into  contact  with  the  side  of  the  seal. 
However,  it  is  generally  the  case  that  a  majority  of 
walls  will  act  against  the  seal  during  unscrewing  of  the 
cap  and  consequent  removal  of  the  seal. 

A  particular  and  surprising  advantage  lies  in  the 

fact  that  bottles  with  relatively  thick  frangible  mem- 
branes  can  be  used  with  the  caps  of  the  invention.  It 
is  now  essentially  possible  to  provide  a  production 

5  line  for  the  bottles  which  does  not  have  to  be  contin- 
uously  checked,  not  because  the  production  line  has 
been  in  anyway  improved,  but  because  there  is  great- 
ertolerance  in  the  usable  thickness  of  the  membrane. 
Thus,  the  machine  can  be  tooled  to  provide  thicker 

10  membranes,  as  variation  in  thickness  is  considerably 
less  important.  Accordingly,  it  is  now  easier  to  keep 
the  entire  operation  sterile,  thereby  reducing  or  elim- 
inating  the  need  for  autoclaving. 

Preferably  at  least  two,  and  ideally  3,  of  the  in- 
15  wardly  projecting  resiliently  deformable  members 

comprises  an  upwardly  directed  blade. 
In  practice,  even  where  3  blades  are  provided,  it 

has  been  observed  that  the  seal  is  engaged  by  just 
one  blade  which  proceeds  to  tear  the  membrane. 

20  It  has  been  found  to  be  particularly  efficient  to 
provide  3  blade  members,  especially  spaced  in  only 
one  semicircle  defined  by  the  inner  side  of  the  cap. 
Any  more  or  less  may  be  used,  but  a  noticeable  drop 
in  efficiency  results,  with  more  blades  leading  to  extra 

25  binding. 
It  is  preferred  to  also  employ  seal  retaining 

means  in  the  cap.  Suitable  for  this  purpose  are  non- 
cutting,  cleft  members,  such  as  are  described  in  US 
Patent  No.  4,526,279.  Any  number  may  be  employed 

30  as  required,  buta  total  of  three  is  preferred,  especially 
arranged  in  a  semicircle  opposite  the  blade  mem- 
bers.  Other  suitable  means  include  baffles.  The  re- 
taining  means  may  be  placed  in  any  suitable  position, 
provided  that  the  purpose  is  served,  and  cutting  is  not 

35  hindered.  In  particular,  it  is  preferred  that  the  retain- 
ing  means  is  located  such  that  the  blades  will  engage 
the  underface  of  the  seal  first.  Subsequent  engage- 
ment  of  the  underface  by  the  retaining  means  may 
serve  either  to  force  up  the  seal  and  assist  in  removal, 

40  or  to  retain  the  seal  in  the  cap,  or  both. 
The  blade  and  retaining  means  may  be  fused,  or 

formed,  directly  into  the  cap,  or  be  connected  via  one 
or  more  support  arms.  While  the  latter  method  tends 
to  be  weaker,  it  may  be  preferable  in  some  circum- 

45  stances. 
The  blades  may  be  in  any  form  suitable  for  ach- 

ieving  the  purpose  of  the  invention.  A  square  edge 
has  been  found  to  be  satisfactory,  but  curved  edges 
may  assist  in  avoiding  catching  in  the  cut  surface. 

so  In  particular,  it  is  advantageous  to  present  a  cut- 
ting  point  to  the  seal  underface  to  puncture  the  seal. 
Once  punctured,  the  seal  becomes  easier  to  sever, 
and  may  be  cut  by  a  wedging  action  using  a  blunt 
edge,  an  embodiment  which  works  well  and  is  easiest 

55  to  form  in  practice. 
The  cap  may  also  be  provided  with  a  tamper-pro- 

of  ring  below  the  thread,  designed  to  engage  a  com- 
plementarily-shaped  part  on  the  container.  Such  tam- 
per-proof  rings  are  known  in  the  art.  For  example,  the 

4 
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tamper-proof  ring  can  comprise  a  series  of  internal 
teeth  or  ratchets  which  engage  with  complementary 
teeth  or  ratchets  on  the  bottle  neck,  making  it  impos- 
sible  to  remove  the  cap  from  the  bottle  until  the  tarn-  5 
per-proof  ring  has  itself  been  removed,  for  example  by 
rupture  of  the  ring.  To  this  end  the  ring  can  comprise 
a  pull-tab  and  a  line  of  weakness,  such  that  grasping 
and  pulling  of  the  pull-tab  leads  to  breaking  away  at 
the  line  of  weakness  of  the  ring  from  the  rest  of  the  10 
cap. 

The  caps  of  the  present  invention  may  be  made 
from  any  suitable  material,  but  preferably  from  plas- 
tics,  especially  thermoplastics.  Particularly  preferred 
is  tough,  pharmaceutical  grade  polypropylene.  15 

The  caps  may  be  made  integrally  or  piecemeal. 
If  the  latter,  then  it  is  usual  for  the  top  of  the  cap  to 
be  snap-fitted,  glued  or  heat-welded  into  place,  and 
the  blade  members  may  be  provided  on  an  annular 
member  adapted  to  seat  above  the  screw-thread.  20 

The  latter  can  be  particularly  advantageous  in 
that  the  blades  may  be  formed  from  metal.  There  is 
then  less  chance  of  their  buckling.  The  necessary  re- 
silience  may  be  a  quality  of  the  metal  itself,  or  the 
blade(s)  may  be  seated  in  a  plastics  annulus,  for  ex-  25 
ample.  The  annulus  may  be  inserted  in  the  cap  and 
seated  in  a  convenient  groove  or  upon  a  suitable 
shoulder  or  abutments.  However,  metal  blades  are 
generally  potentially  more  dangerous  and  also  lend 
complexity  to  cap  manufacture,  so  that  they  may  be  30 
less  preferable. 

The  caps  of  the  invention  may  be  provided  sep- 
arately,  together  with  a  suitable  bottle,  in  packs,  or  in 
other  suitable  methods  of  packaging.  Although  it  is 
preferred  that  the  bottles  to  be  used  are  hermetically  35 
sealed,  any  bottle  having  a  suitable  upwardly  remov- 
able  portion  on  a  screw-threaded  member  may  be 
employed  in  conjunction  with  the  caps  of  the  present 
invention.  Accordingly,  the  present  invention  also  pro- 
vides  a  cap,  as  defined,  in  association  with  a  suitable  40 
bottle,  especially  as  defined  in  the  preamble. 

The  bottles  for  use  with  the  caps  of  the  invention 
may  also  be  made  from  any  suitable  material,  such  as 
polypropylene,  polystyrene  or  polyethylene.  Tradi- 
tionally,  polypropylene  has  been  used  for  such  bot-  45 
ties,  and  this  material  is  suitable  for  the  bottles  of  the 
invention.  Polyethylene  is  a  generally  more  desirable 
material,  but  has  not  found  much  application  in  the 
area  of  the  invention  owing  to  the  necessity  of  auto- 
claving,  which  tends  to  melt  and  deform  polyethylene.  50 
However,  with  modern  autoclaving  techniques,  it  has 
become  possible  to  use  polyethylene,  and  such  bot- 
tles  are  preferred  for  use  with  the  present  invention. 

Choice  of  bottle  material  may  also  affect  the 
make-up  of  the  cap,  which  may  be  made  of  the  same  55 
material,  but  will  normally  be  of  a  suitably  hard  mate- 
rial.  Polypropylene  is  particularly  prone  to  binding, 
and  a  preferred  cap  format  has  three  blade  members 
adjacent  one  another  and  opposite  three  support 

members.  Polyethylene,  on  the  other  hand,  is  less 
prone  to  binding,  and  the  generally  less  preferred  for- 
mat  of  6  blade  members  has  been  found  to  work  well, 
although  4  or  5  equally  spaced  blade  members  may 
also  work  well,  or  an  interspersed  form  of  the  3+3  for- 
mat,  but  the  3+3  format,  as  described  for  polypropy- 
lene,  is  most  preferred. 

The  present  invention  will  now  be  described  by 
way  of  example  with  reference  to  Figures  1  to  3  of  the 
accompanying  drawings,  in  which: 

Figure  1  is  a  vertical  cross-section  of  a  cap  of  this 
invention  when  threaded  on  the  neck  of  a  bottle; 
Figure  2  is  a  plan  showing  the  spatial  arrange- 
ment  of  the  blades  and  baffles  of  the  cap  of  Fig. 
1;  and 
Figure  3  is  a  vertical  section  on  the  line  3-3  of  the 
cap  of  Figure  2. 
The  moulded  plastics  cap  10  of  this  invention  has 

a  thread  12  complementary  to  the  thread  14  of  the 
neck  16  of  a  bottle  18.  The  bottle  18  has  an  integral 
seal  20  formed  during  the  moulding  and  filling  of  the 
bottle.  Three  internal,  inwardly-  and  upwardly-direct- 
ed  blades  22  are  provided  in  cap  10  and  engage  with 
an  underface  24  of  an  annular  portion  26  of  the  neck 
16  of  the  bottle  18  The  blades  22  are  just  sufficiently 
flexible  to  slide  over  the  seal  20  when  the  cap  is 
screwed  on  to  the  thread  14  of  the  bottle  18.  Wall  23 
engages  the  side  of  the  annular  portion  of  the  seal  26 
to  strengthen  the  blade  22  and  to  help  to  provide  lev- 
erage. 

The  cap  10  is  provided  with  a  tamper-proof  ring 
30  below  the  thread  12  with  a  series  of  internal  ratch- 
ets  (not  shown,  being  of  conventional  design)  which 
engage  with  complementary  ratchets  34  on  the  bottle 
neck  16,  making  it  impossible  to  remove  the  cap  from 
the  bottle  until  the  tamper-proof  ring  has  itself  been 
removed.  The  ring  30  is  joined  to  the  rest  of  the  cap 
10  by  a  line  of  weakness  36,  and  has  a  pull-tab  38. 

Grasping  and  pulling  of  the  pull-tab  38  leads  to 
break  away  of  the  tamper-proof  ring  30  at  the  line  of 
weakness  36,  allowing  unscrewing  of  the  cap  10.  This 
tamper-proof  ring  is  useful  to  prevent  premature  un- 
screwing  of  the  cap.  With  previous  designs,  it  was 
also  useful  to  prevent  any  pressure  being  placed  on 
the  seal  which  might  cause  rupture  It  will  be  appreci- 
ated  that,  with  the  present  invention,  this  latter  use  is 
of  substantially  diminished  importance. 

Unscrewing  of  the  cap  10  causes  upward  move- 
ment  of  the  blades  22  to  cut  in  to  the  underface  while 
the  area  21  between  blade  22  and  wall  23  helps  to  lift 
the  seal  20  from  the  bottle,  giving  an  efficient  sever- 
ance  of  the  seal.  Bending  of  the  blades  is  prevented 
by  the  presence  of  walls  23.  In  order  that  the  seal  20 
is  securely  retained  within  the  cap  1  0,  the  blades  may 
be  supplemented  by  baffles  32  in  the  opposite  half  of 
the  cap  10  as  shown  in  Fig.  2. 
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the  retaining  members  consist  of  one  or  more 
cleft  members  having  an  upstanding  wall  for  en- 
gagement  of  the  side  of  the  seal  and  an  inwardly 

5  directed  portion  adapted  to  engage  the  under- 
face  of  the  seal. 

7.  A  cap  as  defined  in  any  preceding  claim  in  asso- 
ciation  with  a  bottle  as  defined  in  claim  1  . 

10 

Patentanspruche 

1.  Flaschenkappe  (10)  zurVerwendung  beisolchen 
15  spritzguligeformten,  bevorzugt  nach  der  Press- 

Full-Schlieli-Methode,  vorzugsweise  aus  Poly- 
propylen,  Polystyrol  oderPolyethylen  gefertigten 
Plastikflaschen  (18)  von  der  Art,  die  eine  ange- 
gossene  Dichtung  (20)  mit  Flansch  zum  Ver- 

20  schlielien  der  Offnung  eines  mit  Gewinde  verse- 
henen  Flaschenhalses  (16)  aufweisen;  wobei 

der  Flansch  eine  Unterseite  (24)  aufweist 
und  die  Dichtung  (20)  eine  Seitenflache, 

eine  bruchempfindliche  Membran  (36)  an 
25  der  Unterseite  (24)  des  Flansches  angeordnet  ist 

und  die  Dichtung  (20)  mit  dem  Hals  (16)  verbin- 
det, 

die  Kappe  (10)  ein  Schraubgewinde  (12) 
passend  fur  das  Gewinde  (14)  am  Hals  (16)  auf- 

30  weist  sowie  wenigstens  zwei  nach  innen  vorste- 
hende  federnde  Teile,  die  oberhalb  des  Schraub- 
gewindes  (12)  angeordnet  sind, 

wenigstens  eines  der  nach  innen  vorste- 
henden  Teile  eine  normalerweise  nach  oben  ge- 

35  richtete  Schneide  (22)  besitzt  sowie  einen  nach 
oben  gerichteten  Verstarkungswulst  (23),  der  fur 
den  Eingriff  in  die  Seitenflache  der  Dichtung  (20) 
vorgesehen  ist, 

die  federnden  Teile  so  vorgesehen  sind, 
40  dali  sie  unter  elastischer  Verformung  uber  die 

Claims 

1  .  A  bottle  cap  (1  0)  for  use  with  moulded,  preferably 
blow-fill-seal,  plastics  bottles  (18),  preferably  5 
made  from  polypropylene,  polystyrene  or  poly- 
ethylene,  of  the  type  having  an  integral  flanged 
seal  (20)  covering  the  aperture  of  a  threaded 
neck  (16); 

the  flange  having  an  underface  (24)  and  10 
the  seal  (20)  having  a  side, 

a  frangible  membrane  (36)  being  located 
in  the  underface  (24)  of  the  flange  and  joining  the 
seal  (20)  to  the  neck  (16), 

the  cap  (10)  having  a  complementary  15 
screw-thread  (12)  to  the  thread  (14)  of  the  neck 
(16)  and  at  least  two  inwardly  projecting  resilient 
members  located  above  the  screw-thread  (12), 

at  least  one  of  the  inwardly  projecting  re- 
silient  members  having  a  generally  upwardly  pro-  20 
jecting  blade  (22)  and  an  upwardly  projecting  re- 
inforcing  wall  (23)  adapted  for  engagement  of  the 
side  of  the  seal  (20), 

the  resilient  members  being  adapted  to 
pass  over  the  seal  (20)  with  resilient  deformation  25 
when  the  cap  (10)  is  screwed  onto  the  bottle  (18), 
and,  wherein 

on  unscrewing  of  the  cap  (1  0),  at  least  one 
blade  (22)  is  adapted  to  engage  the  underface 
(24)  of  the  flanged  seal  (20),  30 

characterised  in  that  the  reinforcing  walls 
(23)  are  recurved  from  the  side  of  the  seal  (20), 

the  cap  (10)  further  comprising  seal  re- 
taining  members  (32)  located  such  that  the 
blades  (22)  engage  the  underface  (24)  of  the  seal  35 
(20)  before  the  seal  retaining  members  (32),  on 
unscrewing  of  the  cap  (10), 

and  wherein  at  least  two,  and  preferably 
three,  of  the  resilient  members,  each  having  a 
blade  (22),  are  arranged  adjacent  each  other  and  40 
opposite  an  equivalent  number  of  retaining  mem- 
bers  (32),  all  with  regular  spacing. 

2.  A  cap  according  to  claim  1,  wherein  the  wall  is 
formed  integrally  with  the  blade.  45 

3.  Acap  according  to  claim  1  or  2,  wherein  the  walls 
are  about  1  mm  high. 

4.  A  cap  according  to  any  preceding  claim,  wherein  50 
the  walls  have  faces  formed  from  two  opposing 
sectors. 

5.  A  cap  according  to  any  preceding  claim,  wherein 
the  portion  of  the  seal  for  engagement  with  the  55 
wall  is  adapted  to  fit  snugly  into  the  angle  defined 
by  the  wall  and  the  blade,  or  blade  support. 

6.  A  cap  according  to  any  preceding  claim,  wherein 

Dichtung  (20)  gleiten,  wenn  die  Kappe  (10)  auf 
die  Flasche  (18)  geschraubt  wird,  und 

indem  beim  Abschrauben  der  Kappe  (10) 
wenigstens  eine  Schneide  (22)  mit  der  Unterseite 
(24)  der  Dichtung  (20)  mit  Flansch  verrastet, 
dadurch  gekennzeichnet,  dali 
die  Verstarkungswulste  (23)  von  der  Seite  der 
Dichtung  (20)  zuruckgekrummt  sind,  dali 

die  Kappe  (10)  ferner  die  Dichtung  (20) 
haltende  Teile  (32)  aufweist,  die  so  angeordnet 
sind,  dali  die  Schneiden  (22)  mit  der  Unterseite 
(24)  der  Dichtung  (20)  im  Eingriff  sind  beim  Ab- 
schrauben  der  Kappe  (10),  und  dali 

wenigstens  zwei,  und  vorzugsweise  drei 
federnde  Elemente,  jedes  davon  mit  einer 
Schneide  (22)  versehen,  aneinanderangrenzend 
und  gegenuber  einer  gleichen  Zahl  von  Haltetei- 
len  (32)  angeordnet  sind,  die  alle  regelmaliigem 
Abstand  haben. 

6 
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2.  Kappe  nach  Anspruch  1,  dadurch  gekennzeich- 
net,  dali  der  Wulst  (23)  einstuckig  mit  der  Schnei- 
de  (22)  verbunden  gebildet  ist. 

3.  Kappe  nach  Anspruch  1  oder2,  dadurch  gekenn- 
zeichnet,  dali  die  Wulste  (23)  etwa  1  mm  hoch 
sind. 

4.  Kappe  nach  einem  dervorhergehenden  Anspru- 
che,  dadurch  gekennzeichnet,  dali  die  Wulste 
(23)  von  zwei  gegenuberliegenden  Seiten  gebil- 
dete  Seiten  haben. 

5.  Kappe  nach  einem  dervorhergehenden  Anspru- 
che,  dadurch  gekennzeichnet,  dali  der  Teil  der 
Dichtung  (20),  der  mit  dem  Wulst  (23)  verrastet, 
in  enger  Passung  in  den  von  dem  Wulst  (23)  und 
der  Schneide  (22)  oder  dem  Schneiden  halter  ge- 
bildeten  Winkel  eingreift. 

6.  Kappe  nach  einem  dervorhergehenden  Anspru- 
che,  dadurch  gekennzeichnet,  dali  die  Halteteile 
(32)  aus  einem  oder  mehreren  mit  Spalt  versehe- 
nen  Teilen  bestehen,  die  einen  Wulst  zum  Eingriff 
mit  der  Seite  der  Dichtung  (20)  und  ein  nach  in- 
nen  gerichtetes  Teil  besitzen,  das  zum  Eingriff 
mit  der  Unterseite  (24)  der  Dichtung  (20)  dient. 

7.  Kappe  nach  einem  dervorhergehenden  Anspru- 
che  in  Verbindung  mit  einer  Flasche  nach  An- 
spruch  1. 

Revendications 

1.  Une  capsule  (10)  utilisee  avec  des  bouteilles  en 
plastique  moule,  de  preference  du  type  a  ferme- 
ture  formee  pendant  le  moulage  et  le  remplissage 
(18),  faites  de  preference  en  polypropylene,  en 
polystyrene  ou  en  polyethylene,  du  type  posse- 
dant  une  fermeture  a  bride  integrale  (20)  recou- 
vrant  I'ouverture  d'un  goulot  filete  (16); 

la  bride  possedant  une  face  inferieure  (24) 
et  la  fermeture  (20)  possedant  un  cote, 

une  membrane  cassable  (36)  etant  agen- 
cee  dans  la  face  inferieure  (24)  de  la  bride  et  re- 
liant  la  fermeture  (20)  au  goulot  (16), 

la  capsule  (10)  possedant  un  filet  de  vis 
complementaire  (1  2)  du  filet  (14)  du  goulot  (16)  et 
au  moins  deux  elements  elastiques  diriges  vers 
I'interieur,  agences  au-dessus  du  filet  de  vis  (1  2), 

au  moins  un  des  elements  elastiques  diri- 
ges  vers  I'interieur  possedant  une  lame  dirigee  en 
general  vers  le  haut  (22)  et  une  paroi  de  renfor- 
cement  dirigee  vers  le  haut  (23),  destinee  a  s'en- 
gager  dans  le  cote  de  la  fermeture  (20), 

les  elements  elastiques  etant  destines  a 
passer  au-dessus  de  la  fermeture  (20),  par  defor- 

mation  elastique,  lors  du  vissage  de  la  capsule 
(10)  surla  bouteille  (18), 
et  dans  laquelle 

5  lors  du  devissage  de  la  capsule  (10),  au 
moins  une  lame  (22)  est  destinee  a  s'engager 
dans  la  face  inferieure  (24)  de  la  fermeture  a  bride 
(20), 

caracterisee  en  ce  que  les  parois  de  ren- 
10  forcement  (23)  sont  recourbees  par  rapport  au 

cote  de  la  fermeture  (20), 
la  capsule  (10)  comprenant  en  outre  des 

elements  de  retenue  de  la  fermeture  (32),  agen- 
ces  de  sorte  que  les  lames  (22)  s'engagent  dans 

15  la  face  inferieure  (24)  de  la  fermeture  (20),  devant 
les  elements  de  retenue  de  la  fermeture  (32),  lors 
du  devissage  de  la  capsule  (10), 

et  dans  laquelle  au  moins  deux,  de  prefe- 
rence  trois  des  elements  elastiques,  possedant 

20  chacun  une  lame  (22),  sont  agences  de  facon  ad- 
jacente  I'un  a  I'autre  et  opposes  a  un  nombre 
equivalent  d'elements  de  retenue  (32)  espaces  a 
distance  egale. 

25  2.  Une  capsule  selon  la  revendication  1,  dans  la- 
quelle  la  paroi  est  formee  integralement  avec  la 
lame. 

3.  Une  capsule  selon  les  revendications  1  ou  2, 
30  dans  laquelle  les  parois  ont  une  hauteur  d'environ 

1  mm. 

4.  Une  capsule  selon  I'une  quelconque  des  reven- 
dications  precedentes,  dans  laquelle  les  parois 

35  ont  des  faces  formees  a  partir  de  deux  secteurs 
opposes. 

5.  Une  capsule  selon  I'une  quelconque  des  reven- 
dications  precedentes,  dans  laquelle  la  partie  de 

40  la  fermeture  s'engageant  dans  la  paroi  est 
concue  de  sorte  a  s'adapter  dans  Tangle  defini 
par  la  paroi  et  la  lame,  ou  le  support  de  lame. 

6.  Une  capsule  selon  I'une  quelconque  des  reven- 
45  dications  precedentes,  dans  laquelle  les  ele- 

ments  de  retenue  se  composent  d'un  ou  de  plu- 
sieurs  elements  fendus  possedant  une  paroi  ver- 
tical  destinee  a  s'engager  dans  le  cote  de  la  fer- 
meture,  ainsi  que  d'une  partie  dirigee  vers  I'inte- 

50  rieur  destinee  a  s'engager  dans  la  face  inferieure 
de  la  fermeture. 

7.  Une  capsule  selon  I'une  quelconque  des  reven- 
dications  precedentes,  en  association  avec  une 

55  bouteille  comme  def  inie  dans  la  revendication  1  . 
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