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Description 

Background  of  the  Invention 

5  (Field  of  the  Invention) 

The  present  invention  relates  to  a  pilfer-proof  synthetic  resin  cap. 

(Description  of  the  Prior  Art) 
70 

A  pilfer-proof  synthetic  resin  cap  has  heretofore  been  known  having  a  top  panel,  a  cylindrical  skirt 
portion  hung  from  the  peripheral  edge  of  the  top  panel,  a  circumferential  band  provided  at  the  lower  end  of 
the  cylindrical  skirt  portion  via  a  weakened  line,  and  flap  pieces  provided  maintaining  a  predetermined 
distance  on  the  inner  surface  of  the  circumferential  band  portion  to  engage  with  a  jaw  portion  formed  at  the 

75  mouth  of  a  container,  and  has  been  widely  put  into  practical  use. 
With  this  cap,  the  circumferential  band  portion  is  secured  by  the  flap  pieces  to  the  mouth  of  the 

container.  When  the  cap  is  opened,  therefore,  the  weakened  line  is  broken  and  the  circumferential  band 
portion  only  remains  at  the  mouth  of  the  container  to  exhibit  pilfer-proof  function. 

In  the  above  cap,  however,  the  flap  pieces  are  not  strong  enough  to  fully  engage  with  the  jaw  portion 
20  formed  at  the  mouth  of  the  container  and,  besides,  the  weakened  line  is  not  often  broken  even  when  the 

cap  is  open;  i.e.,  the  cap  is  often  entirely  removed  together  with  the  circumferential  band. 
Furthermore,  some  gap  is  formed  between  the  lower  end  of  the  circumferential  band  and  the  mouth  of 

the  container,  and  mischief  is  often  done  using  this  gap. 
Japanese  Laid-Open  Patent  Publication  No.  296666/1990  discloses  a  cap  having  an  upwardly  directed 

25  flexible  tab  formed  on  the  circumferential  band  portion  and  interference  beads  formed  at  the  lower  end  of 
the  circumferential  band  to  inwardly  protrude. 

In  the  cap  of  the  above  prior  art,  an  increased  engaging  force  is  obtained  between  the  circumferential 
band  and  the  jaw  portion  formed  at  the  mouth  of  the  container  due  to  the  flexible  tab  and  the  interference 
beads  that  work  in  cooperation  together.  Therefore,  the  cap  that  is  opened  is  effectively  prevented  from 

30  entirely  removed  and  besides  the  gap  formed  between  the  lower  end  of  the  circumferential  band  and  the 
mouth  of  the  container  is  filled  with  the  interference  beads.  According  to  the  above  prior  art,  however,  the 
cap  is  molded  very  difficulty  since  it  has  two  kinds  of  protrusions,  i.e.,  flexible  tab  and  interference  beads  on 
the  inside  of  the  circumferential  band.  That  is,  the  caps  of  this  type  are  usually  produced  by  such  molding 
means  as  injection  molding  using  a  suitable  metal  mold.  In  the  case  of  the  above  cap,  however,  it  will  be 

35  very  difficult  to  remove  the  metal  mold  after  the  molding  operation  as  considered  from  the  shape  of  the 
circumferential  band  portion.  In  fact,  the  above  prior  art  does  not  at  all  describe  concerning  the  molding 
means. 

A  further  relevant  prior  art  cap  is  disclosed  in  EP-A-0.381  .1  18.  This  cap  is  similar  to  that  discussed 
above. 

40 
Summary  of  the  Invention 

The  object  of  the  present  invention,  therefore,  is  to  provide  a  pilfer-proof  synthetic  resin  cap  that  can  be 
formed  very  easily,  that  is  effectively  prevented  from  entirely  escaping  at  the  time  it  is  opened,  and  that 

45  effectively  prevents  mischievous  deeds  that  may  be  done  by  utilizing  the  gap  formed  between  the  lower 
end  of  the  circumferential  band  and  the  mouth  of  the  container. 

According  to  the  present  invention,  there  is  provided  a  pilfer-proof  synthetic  resin  cap  comprising  a  top 
panel,  a  cylindrical  skirt  portion  hung  from  the  peripheral  edge  of  the  top  panel,  a  circumferential  band 
provided  at  the  lower  end  of  the  cylindrical  skirt  portion  via  a  weakened  line,  and  flat  pieces  provided 

50  maintaining  a  predetermined  distance  on  the  inner  surface  of  the  circumferential  band  portion  to  engage 
with  the  jaw  portion  formed  at  the  mouth  of  a  container,  wherein  a  circumferential  curled  portion  that  is 
inwardly  curled  is  formed  at  the  lower  end  of  the  circumferential  band. 

According  to  the  present  invention,  a  distinguished  feature  resides  in  an  inwardly  directed  circumferen- 
tial  curled  portion  that  is  formed  at  the  lower  end  of  the  circumferential  band.  The  circumferential  curled 

55  portion  reinforces  the  engaging  force  between  the  flap  pieces  and  the  jaw  portion  at  the  mouth  of  the 
container  and  helps  effectively  avoid  the  circumferential  band  from  entirely  escaping  when  the  cap  is 
opened. 
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Further.the  gap  formed  between  the  lower  end  of  the  circumferential  band  and  the  container  is  filled 
with  the  circumferential  curled  portion,  contributing  to  effectively  preventing  mischievous  deeds  that  may  be 
done  by  using  the  gap. 

According  to  the  present  invention,  furthermore,  when  the  cap  under  the  closed  condition  is  turned,  the 
5  weakened  line  starts  breaking  with  a  small  angle  of  turn  of  the  cap  since  the  engaging  force  has  been 

reinforced  between  the  flap  pieces  and  the  jaw  portion  at  the  mouth  of  the  container.  As  will  become 
obvious  from  an  Example  and  a  Comparative  Example  appearing  later,  the  above-mentioned  angle  of  turn  is 
about  200  degrees  in  the  case  of  the  cap  of  the  present  invention  whereas  the  above  angle  of  turn  is  about 
360  degrees  in  the  case  of  the  conventional  cap  without  having  the  circumferential  curled  portion  which  is 

io  very  greater  than  that  of  the  cap  of  the  present  invention.  A  large  angle  of  turn  means  that  the  weakened 
line  is  not  broken  even  when  the  cap  is  turn  to  such  a  degree  that  the  sealing  of  cap  is  broken,  which  is 
quite  undesirable  from  the  standpoint  of  preventing  mischiefs.  On  the  other  hand,  a  small  angle  of  turn 
accomplished  by  the  present  invention  as  described  above  means  that  the  weakened  line  breaks  when  the 
cap  is  rotated  to  such  a  degree  that  the  sealing  of  cap  is  broken;  i.e.,  breakage  of  the  sealing  of  cap  is 

is  revealed  to  the  general  consumers  enabling  mischievous  deeds  to  be  prevented  in  advance. 
In  the  cap  of  the  present  invention  in  which  the  flap  pieces  are  protected  by  the  circumferential  curled 

portion,  furthermore,  the  flap  pieces  are  effectively  prevented  from  being  deformed  during  the  period  of 
from  when  the  cap  is  molded  until  when  the  cap  is  tightly  fitted  to  the  mouth  of  the  container,  which  is  an 
additional  advantage  of  the  present  invention. 

20  In  the  present  invention  mentioned  above,  the  circumferential  curled  portion  can  be  formed  easily.  For 
example,  a  cap  provided,  via  a  weakened  line,  with  a  circumferential  band  having  flap  pieces  is  molded  by 
the  injection  molding,  and  then  a  circumferential  cured  portion  is  formed  at  the  lower  end  of  the 
circumferential  band  relying  on  a  very  simple  means. 

25  Brief  Description  of  the  Drawings 

Fig.  1  is  a  diagram  showing  the  condition  where  the  cap  of  the  present  invention  is  fitted  to  the  mouth  of 
a  container; 
Fig.  2  is  a  diagram  showing  a  preferred  embodiment  of  the  cap  of  the  present  invention; 

30  Fig.  3  is  a  diagram  showing  the  condition  where  no  peripheral  curled  portion  is  formed  in  the  cap  of  the 
present  invention;  and 
Fig.  4  is  a  diagram  illustrating  means  for  forming  the  peripheral  curled  portion. 

Detailed  Description  of  the  Invention 
35 

The  invention  will  now  be  described  in  detail  by  way  of  an  embodiment  shown  in  the  accompanying 
drawings. 

Fig.  1  shows  the  condition  where  the  cap  of  the  present  invention  is  fitted  to  the  mouth  of  the  container. 
In  Fig.  1,  the  cap  (designated  generally  at  1)  has  a  cylindrical  skirt  portion  3  hung  from  the  peripheral  edge 

40  of  a  top  panel.  A  circumferential  band  5  is  provided  at  the  lower  end  of  the  skirt  portion  3  via  a  weakened 
line  4. 

Flap  pieces  6  are  provided  maintaining  a  predetermined  distance  on  the  inner  surface  of  the 
circumferential  band  5.  Each  flap  piece  6  is  oriented  in  the  same  direction  as  the  direction  in  which  the  cap 
1  is  opened.  That  is,  as  the  cap  is  turned  so  as  to  be  opened,  the  flap  pieces  6  come  in  contact  with  the 

45  lower  side  of  a  jaw  portion  10  of  the  container,  whereby  a  great  resistance  force  acts  upon  opening  the  cap, 
the  weakened  line  4  is  broken,  and  the  circumferential  band  5  is  left  at  the  mouth  of  the  container. 

According  to  the  present  invention,  a  circumferential  curled  portion  7  is  formed  at  the  lower  end  of  the 
circumferential  band  5.  That  is,  when  the  cap  is  being  opened  and  the  flap  pieces  6  come  into  contact  with 
the  lower  side  of  the  jaw  portion  10  of  the  container,  the  circumferential  curled  portion  7  works  to  push  the 

50  flap  pieces  6  from  the  lower  side  of  the  jaw  portion  10,  so  that  the  flap  pieces  6  are  effectively  prevented 
from  being  elongated  or  deformed.  Therefore,  resistance  force  is  reinforced  against  opening  the  cap,  and 
the  circumferential  band  5  is  effectively  prevented  from  entirely  escaping  at  the  time  of  opening  the  cap. 

As  is  obvious  from  Fig.  1,  furthermore,  the  circumferential  curled  portion  7  that  is  formed  makes  narrow 
the  gap  between  the  lower  end  of  the  circumferential  band  5  and  the  wall  of  mouth  of  the  container, 

55  contributing  to  effectively  preventing  any  mischievous  deed  that  may  be  done  by  utilizing  the  gap. 
According  to  the  present  invention  as  shown  in  Fig.  2,  furthermore,  notches  8  are  formed  maintaining  a 

predetermined  distance  at  the  tip  of  the  circumferential  curled  portion  7  so  as  to  be  corresponded  to  the 
flap  pieces  6,  such  that  the  flap  pieces  6  engage  with  the  notches  8.  That  is,  according  to  this  embodiment, 
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the  flap  pieces  6  are  fixed  in  positions  to  some  extent  by  the  notches  8,  and  produce  further  increased 
resistance  force  in  the  direction  of  opening  the  cap. 

The  above-mentioned  cap  of  the  present  invention  has  an  advantage  in  that  it  can  be  formed  very 
easily.  That  is,  the  cap  without  circumferential  curled  portion  7  is  formed  by  a  widely  known  molding  means 

5  such  as  injection  molding  as  shown  in  Fig.  3  from  which  it  is  obvious  that  the  lower  portion  of  the 
circumferential  band  portion  5  (lower  portion  of  the  flap  pieces  6)  of  the  cap  is  substantially  flat.  Therefore, 
the  cap  is  removed  from  the  metal  mold  without  any  difficulty  and  is  molded  easily. 

The  cap  is  then  secured  in  a  cap-receiving  dies  20  as  shown  in  Fig.  4,  and  is  punched  using  a  punch 
21  that  is  heated  at  a  suitable  temperature  by  a  heater  or  the  like,  thereby  to  obtain  the  cap  having  the 

io  circumferential  curled  portion  7  formed  at  the  lower  end  of  the  circumferential  band  5  as  contemplated  by 
the  present  invention. 

(Example  1) 

is  A  cap  (20.4  mm  in  height  of  cap  and  29.8  mm  in  outer  diameter  of  cap)  of  a  shape  shown  in  Fig.  1  was 
molded  using  a  polypropylene  resin  having  a  density  of  0.912  g/cm3  and  a  melt  flow  rate  (230  °C)  of  10 
g/10  min. 

The  cap  was  tightly  fitted  to  a  1500  ml  polyethylene  terephthalate  bottle.  Under  this  condition,  the  angle 
of  turn  of  the  cap  at  which  the  weakened  line  starts  breaking  was  measured.  Moreover,  a  cap  without  the 

20  weaking  line  was  molded  in  the  same  manner  as  described  above,  and  was  tightly  fitted  to  the  above- 
mentioned  bottle  to  measure  a  torque  with  which  the  cap  entirely  escapes  from  the  bottle.  The  results  were 
as  shown  in  Table  1.  Measured  values  are  averages  of  ten  samples  of  each  of  them. 

(Comparative  Example  1) 
25 

A  cap  (19.1  mm  in  height  of  cap  and  29.8  mm  in  outer  diameter  of  cap)  was  molded  in  the  same 
manner  as  in  Example  1  but  without  forming  the  circumferential  curled  portion,  and  a  torque  with  which  it 
entirely  escapes  and  the  angle  of  turn  at  which  the  weakened  line  breaks  were  measured.  The  results  were 
as  shown  in  Table  1  . 

30 
Table  1 

Torque  with  which  the  cap  Angle  of  turn  at  which  the 
entirely  escapes  (Kgfcm)  weakened  line  breaks  (degrees) 

Example  1  5.74  203 
Comparative  Example  1  4.68  359 

Claims 

1.  A  pilfer-proof  synthetic  resin  cap  comprising  a  top  panel,  a  cylindrical  skirt  portion  hung  from  the 
peripheral  edge  of  the  top  panel,  a  circumferential  band  provided  at  the  lower  end  of  said  cylindrical 
skirt  portion  via  a  weakened  line,  and  vertically  hinged  flap  pieces  the  free  edges  thereof  maintaining  a 
predetermined  distance  on  the  inner  surface  of  said  circumferential  band  portion  to  engage  with  the  jaw 
portion  formed  at  the  mouth  of  a  container,  wherein  a  circumferential  curled  portion  that  is  inwardly 
curled  is  formed  at  the  lower  end  of  said  circumferential  band  the  circumferential  curled  portion  being 
adapted  to  support  the  flap  pieces  when  the  cap  is  screwed  off. 

2.  A  synthetic  resin  cap  according  to  claim  1  ,  wherein  notches  are  formed  maintaining  a  predetermined 
distance  at  the  tip  of  said  circumferential  curled  portion  so  as  to  be  corresponded  to  said  flap  pieces, 
and  said  flap  pieces  are  engages  with  said  notches. 

Patentanspruche 

1.  Diebstahlsicherer  VerschluB  aus  Kunstharz,  umfassend  eine  obere  Wand,  einen  von  der  Umfangskante 
der  oberen  Wand  herabhangenden  zylindrischen  Randbereich,  ein  umlaufendes  Band,  das  uber  eine 
Schwachungslinie  am  unteren  Ende  des  zylindrischen  Randbereichs  vorgesehen  ist,  und  in  vertikaler 
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Richtung  hangende  Klappenstucke,  deren  freie  Kanten  einen  vorbestimmten  Abstand  an  der  Innenfla- 
che  des  umlaufenden  Bandbereichs  aufrechterhalten  und  in  Eingriff  mit  einem  an  der  Offnung  eines 
Behalters  ausgebildeten  Backenbereich  kommen,  wobei  ein  umlaufender  welliger  Bereich,  der  nach 
innen  gewellt  ist,  am  unteren  Ende  des  umlaufenden  Bands  ausgebildet  ist,  wobei  der  umlaufende 
wellige  Bereich  dazu  geeignet  ist,  die  Klappenstucke  zu  stutzen,  wenn  die  Kappe  abgeschraubt  wird. 

2.  VerschluB  aus  Kunstharz  nach  Anspruch  1,  in  dem  Kerben  ausgebildet  sind,  die  einen  vorbestimmten 
Abstand  an  der  Spitze  des  umlaufenden  gewellten  Bereichs  entsprechend  den  Klappenstucken  aufrech- 
terhalten,  und  die  Klappenstucke  in  Eingriff  mit  den  Kerben  stehen. 

Revendicatlons 

1.  Capsule  inviolable  en  resine  synthetique  comportant  un  par  neau  superieur,  une  portion  formant  jupe 
cylindrique  suspendue  depuis  le  bord  peripherique  du  panneau  superieur,  une  bande  au  pourtour  de 
ladite  portion  formant  jupe  cylindrique  a  son  extremite  inferieure  et  reliee  par  une  ligne  affaiblie,  ainsi 
que  des  pieces  de  patte  a  charniere  verticale  aux  bords  libres  assurant  le  maintien  d'une  distance 
predeterminee  avec  la  surface  interieure  de  ladite  portion  de  bande  de  pourtour  pour  I'engagement 
avec  la  portion  en  machoire  formee  a  I'embouchure  d'un  recipient,  dans  laquelle  une  portion  de 
pourtour  recourbee  vers  I'interieur  est  formee  a  I'extremite  inferieure  de  ladite  bande  de  pourtour  la 
portion  recourbee  de  pourtour  etant  adaptee  pour  supporter  les  pieces  de  patte  lorsque  la  capsule  est 
devissee. 

2.  Capsule  en  resine  synthetique  selon  la  revendication  1  ,  dans  laquelle  des  encoches  sont  formees  pour 
maintenir  une  distance  predeterminee  I'extremite  de  ladite  portion  recourbee  de  telle  fagon  a  corres- 
pondre  avec  lesdites  pieces  de  patte  verticale,  lesdites  pieces  a  patte  etant  engagees  avec  lesdites 
encoches. 
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