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Description 

The  present  invention  relates  to  tamper-evident 
closures. 

Tamper-evident  closures  of  various  types  have 
been  used  in  the  past  on  containers  to  enable  the 
user  of  a  product  to  determine  whether  the  con- 
tainer  has  been  opened.  Such  closures  have  com- 
monly  been  made  of  aluminum  or  plastic.  One  type 
of  closure  includes  an  upper  cap  portion  and  a 
lower  security  ring  or  band  which  is  attached  to  the 
cap  portion  by  a  failure  line.  When  the  cap  is 
removed,  the  closure  breaks  along  the  failure  line, 
leaving  the  ring  separate  from  the  cap  portion. 
Often  the  security  ring  is  heated  and  rolled  under  a 
shoulder  of  the  container;  plastic  closures  of  this 
type  are  described  in  U.S.  Patents  3,673,761  and 
4,033,472. 

U.S.  Patents  4,343,408  and  3,329,295  disclose 
one  piece  molded  plastic  closures  which  are  to  be 
applied  to  the  container  without  the  use  of  heat  or 
the  use  of  a  secondary  operation  during  the  cap- 
ping  of  the  containers.  In  these  closures,  the  lower 
security  band  carries  a  bead  which  is  stretched 
and  flexed  over  a  large  diameter  shoulder  on  the 
container  during  the  capping  operation.  After  pass- 
ing  the  shoulder,  the  bead  contracts  under  the 
container  shoulder  to  a  lesser  diameter.  A  weak- 
ened  area  above  the  bead  is  provided  in  the  band 
to  break  when  the  closure  is  unscrewed.  During 
this  unscrewing  the  bead  engages  the  underside  of 
the  shoulder  and  is  hold  against  upward  travel 
placing  the  weakened  area  in  shear  to  sever  the 
band  at  the  weakened  area.  In  some  glass  contain- 
ers,  the  maximum  diameter  of  the  shoulder  is  only 
0.008  inch  (0.02032  cms)  greater  than  the  maxi- 
mum  diameter  of  the  screw  thread.  Since  it  is 
desirable  that  the  bead  diameter  pass  over  the 
container  screw  thread  and  still  have  a  substantial 
portion  projecting  under  the  container  shoulder,  this 
does  not  leave  much  distance  for  a  large  amount  of 
bead  to  be  located  under  the  shoulder  in  the  nomi- 
nal  conditions.  The  lack  of  bead  engagement  in 
particularly  true  in  the  worst  tolerance  case  con- 
ditions  where  the  glass  shoulder  is  at  a  minimum 
tolerance  diameter  and  the  bead  is  at  its  maximum 
tolerance  diameter. 

Also,  in  worst  tolerance  case  conditions  where 
the  bead  diameter  is  the  smallest  and  the  shoulder 
diameter  is  larger,  the  resistance  of  the  bead  to 
stretching  over  the  container  shoulder  may  fracture 
the  line  of  weakness  resulting  in  the  closure  ap- 
pearing  to  have  been  tampered  with  before  its  use. 
Of  course,  bottlers  do  not  tolerate  such  a  condition. 

Also,  the  formation  of  the  bead  and  skirt  with 
the  weakened  area  to  separate  the  band  from  the 
cap  in  a  one  piece  molded  cap  has  given  rise  to 
problems  in  molding.  The  molds  are  relatively 

complex  compared  to  the  simple  molds  used  to 
mold  screw  caps  without  tamperproof  bands.  De- 
pending  on  the  size  of  the  cap,  some  of  the  clo- 
sures  may  be  stripped  from  the  mold  whereas  for 

5  other  sizes  of  closures  the  caps  must  be  un- 
screwed  from  the  molds. 

Thus  it  will  be  seen  that  existing  container 
finishes  present  serious  problems  to  the  use  of 
inexpensive  one-piece  closures  which  do  not  use  a 

io  secondary  operation  during  capping  of  the  con- 
tainer  and  yet  which  function  reliably  on  a  commer- 
cial  basis. 

According  to  GB-A-1  593072  the  tamper  proof 
ring  is  provided  with  a  plurality  of  inwardly  projec- 

75  ting  tongues  for  engaging  the  container  shoulder. 
The  tongues  are  stamped  or  cut  from  the  body  of 
the  ring. 

EP-A-49876  discloses  a  further  form  of  tamper- 
evident  closure  comprising  an  internally  threaded 

20  cap  having  a  top  wall  and  annular  sidewall  and  a 
tamper-indicating  ring  connected  to  the  sidewall  by 
radially  extending  breakable  elements  formed  in- 
tegrally  with  the  ring  and  cap.  The  ring  has  a 
plurality  of  inwardly  and  upwardly  extending  tabs 

25  formed  around  its  lower  periphery  to  engage  under 
a  shoulder  on  the  neck  of  the  container  to  which 
the  cap  is  applied  to  lock  the  ring  to  the  neck.  If 
the  ring  is  a  tight  fit  over  the  shoulder  considerable 
force  may  have  to  be  applied  to  the  cap  to  force 

30  the  ring  over  the  shoulder  and  the  radially  extend- 
ing  elements  between  the  cap  and  ring  may  be 
ruptured  in  applying  the  closure  of  the  neck. 

This  invention  provides  a  taper-evident  closure 
according  to  Claim  1.  Preferred  embodiments  of 

35  the  closure  are  defined  in  dependent  Claims  2  to  4. 
The  following  is  a  description  of  some  specific 

embodiments  of  the  present  invention  reference 
being  made  to  the  accompanying  drawings  in 
which: 

40  Figure  1  is  an  elevational  view  of  a  molded 
blank  from  which  the  closure  of  the  present 
invention  is  made; 
figure  2  is  an  elevational  sectional  view  taken 
substantially  along  line  2-2  in  Figure  1  and  look- 

45  ing  in  the  direction  of  the  arrows; 
Figure  3  is  an  elevational  sectional  view  showing 
the  blank  of  Figure  2  with  the  tabs  bent  upward 
and  radially  inward; 
Figure  4  is  an  elevational  sectional  view  of  an 

50  embodiment  of  the  closure  of  the  present  inven- 
tion  wherein  the  breakable  connector  means  is 
molded  into  the  blank; 
Figure  5  is  an  elevational  sectional  view  of  an 
alternative  embodiment  of  the  present  invention 

55  wherein  the  breakable  connector  means  in- 
cludes  circumferentially  spaced  lugs; 
Figure  6  is  an  elevational  sectional  view  of  a 
second  alternative  embodiment  of  the  present 
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invention  wherein  the  breakable  connector 
means  is  formed  by  a  slotted  cutter; 
Figure  7  is  a  fragmentary  sectional  elevational 
view  of  a  closure  in  accordance  with  the  present 
invention  shown  in  installed  relation  upon  a  con- 
tainer  neck;  and 
Figure  8  is  a  fragmentary  sectional  elevational 
view  of  a  cosure  in  accordance  with  the  present 
invention  which  has  been  partly  unscrewed  from 
the  container  neck  so  that  the  tamper-indicating 
means  has  broken  away  from  the  cap. 
The  present  invention  is  generally  embodied  in 

a  taper-evident  closure  10  for  a  container  having  an 
externally  threaded  neck.  The  closure  10  includes 
an  internally  threaded  cap  12  and  a  tamper-indicat- 
ing  assembly  14  including  a  band  or  ring  36  de- 
tachably  connected  to  the  cap.  The  cap  12  in- 
cludes  a  top  wall  16  for  extending  across  the  open 
top  of  a  container  and  an  annular  skirt  or  sidewall 
18  integrally  joined  to  the  top  wall  about  the  periph- 
ery  of  the  top  wall  and  having  a  screw  thread  22 
formed  on  its  inner  surface  24  for  engagement  with 
a  threaded  container  neck.  The  tamper-indicating 
assembly  14  is  detachably  connected  to  the  lower 
periphery  26  of  the  sidewall  18  by  breakable  con- 
nector  means  25.  When  the  cap  12  is  unscrewed 
from  the  container  neck,  the  tamper-indicating  as- 
sembly  14  is  retained  on  the  container  neck  by  an 
annular  container  shoulder  28  and  breaks  away 
from  the  cap. 

The  container  illustrated  herein  has  a  finish  27 
with  an  annular  shoulder  28  and  above  that  encir- 
cling  threads  29,  the  outer  diameter  of  the  shoulder 
being  larger  than  the  diameter  of  the  threads.  Top 
surface  31  of  the  shoulder  is  sloped  downwardly 
and  outwardly.  A  lower  surface  30  of  the  shoulder 
is  tapered  slightly  upwardly  and  outwardly.  The 
lower  shoulder  surface  30  provides  a  stop  surface 
to  hold  the  lower  ring  36  to  cause  it  to  detach,  as 
will  be  explained  in  detail  hereinafter.  A  neck  sur- 
face  32  below  the  shoulder  28  has  a  smaller  diam- 
eter  than  the  shoulder,  and  the  differences  in  diam- 
eters  for  the  neck  surface  and  the  outer  shoulder 
diameter  may  be  varied  substantially.  Herein,  the 
neck  surface  is  illustrated  as  being  substantially 
vertical.  To  assist  in  having  the  ring  36  drop  down 
to  the  Figure  8  position,  the  neck  surface  32  may 
be  made  to  taper  downwardly  and  inwardly  to 
provide  a  smaller  diameter  at  the  lower  end  of  the 
neck  surface  30  than  at  the  top  end  of  the  neck 
surface  30. 

In  the  past,  some  tamper-evident  closures  have 
been  installed  in  two-step  processes  involving 
screwing  the  closure  onto  the  container  and  subse- 
quently  applying  forces  or  heat  to  force  the  tam- 
perproof  band  on  the  closure  under  an  annular 
shoulder  on  the  container.  Others  have  been  in- 
stalled  in  one-step  processes  but  have  required 

relatively  close  tolerances  to  be  maintained  in  man- 
ufacturing  of  the  closure  and  of  the  container  neck 
or  have  required  a  shoulder  having  a  substantially 
horizontal  lower  surface  or  having  a  substantially 

5  larger  diameter  than  the  neck  surface  below  it. 
Manufacturers  of  glass  bottles  and  bottlers  have 
large  investments  in  existing  equipment  and  they 
do  not  readily  agree  to  changes  in  the  container 
finish  as  might  affect  their  existing  equipment  and 

io  procedures.  There  is  a  need  for  a  reliable  tamper- 
evident  closure  which  can  be  installed  on  a  con- 
tainer  neck  with  conventional  closure  applying 
equipment  in  a  one-step  operation  and  which  can 
be  used  with  conventional  neck  finishes  such  as 

is  that  described  above  and  yet  provide  a  break-away 
band  or  ring  36  on  the  container  under  the  varous 
tolerance  conditions  to  show  that  the  cap  has  been 
unscrewed. 

In  accordance  with  the  present  invention,  a 
20  tamper-evident  closure  10  is  provided  which  em- 

ploys  pivotal,  resilient  tabs  34  which  lock  against 
the  lower  surface  30  of  the  annular  shoulder  28  to 
retain  the  tamper-indicating  assembly  14  on  the 
container  neck  as  the  cap  12  is  removed.  The  tabs 

25  34  are  integral  with  the  ring  36  and  extend  radially 
inward  and  upward  from  the  generally  cylindrical 
ring  36  and  are  resiliently  urged  against  the  finish 
27  as  they  are  flexed  inwardly  at  curved  ends  or 
joints  38  where  they  meet  the  band  36.  As  the  cap 

30  12  is  removed,  the  upward  force  on  the  tamper- 
indicating  assembly  14  tends  to  bow  the  tabs  34 
inwardly  against  the  neck  surface  32  and  to  stiffen 
the  tabs  to  cause  them  to  engage  more  tightly  and 
to  grip  the  container  neck.  The  closure  10  may  be 

35  installed  simply  by  screwing  it  downwardly  onto  the 
container  neck,  and  the  tabs  34  assist  in  guiding 
the  closure  as  it  is  lowered  onto  the  container  neck 
for  installation.  That  is,  the  tabs  34  serve  as  a  cam 
guiding  surface  of  large  diameter  at  their  lower 

40  ends  to  center  the  cap  onto  the  container  finish. 
Because  the  tabs  are  so  flexible  they  can  readily 
be  bent  when  the  container  and  closure  are  not 
axially  aligned  on  the  same  vertical  axis.  Also,  the 
tabs  readily  flex  past  large  diameter  tolerances  on 

45  the  closure  finish. 
The  action  of  the  tabs  34  enables  the  closure 

10  to  perform  reliably  without  requiring  exception- 
ally  low  tolerances  to  be  maintained  in  the  manu- 
facture  of  either  the  closure  10  or  the  container. 

50  The  tamper-indicating  assembly  14  slides  a  short 
distance  down  the  neck  to  the  position  shown  in 
Figure  8  after  being  broken  away  from  the  cap  12 
so  that  after  replacement  of  the  cap  on  the  con- 
tainer,  there  remains  a  readily  discernible  visual 

55  indication  that  the  container  has  been  opened.  This 
is  in  contrast  to  many  other  closures  in  which  the 
tamperproof  band  merely  splits  or  opens  up  and 
remains  attached  to  the  cap  after  its  removal. 

3 
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Obtaining  the  desired  tab  configuration  requires 
a  post-forming  operation  since  conventional  mold- 
ing  processes  are  not  capable  of  producing  a  clo- 
sure  having  the  preferred  tabs  extending  upward 
and  inward  as  described  above.  In  accordance  with 
the  preferred  method  of  manufacture  of  the  clo- 
sure,  the  blank  40  (Figures  1-3)  is  molded  with 
straight  vertical  tabs  34  extending  downward  (Fig- 
ures  1  and  2).  In  another  separate  operation,  the 
tabs  are  bent  radially  inward  and  upward,  the  heat 
is  applied  to  the  tab  joints  38  to  set  the  tabs  in  a 
configuration  such  as  that  shown  in  Figure  3  after 
the  tabs  34  have  been  bent  inward  and  upward,  as 
will  be  explained  in  detail  hereinafter. 

Turning  now  to  a  more  detailed  description  of  a 
preferred  embodiment  of  the  closure  10  of  the 
present  invention,  the  cap  12  herein  is  made  of  a 
moldable  plastic  material,  such  as  polypropylene.  A 
sealing  means  44  shown  herein  in  the  form  of  a 
liner  46  is  used  for  sealing  engagement  with  the 
container  neck  are  formed  on  the  top  wall  16  and 
sidewall  18  of  the  cap  12.  Manifestly,  an  integral  fin 
on  the  cap  may  be  provided  as  sealing  means  in 
lieu  of  the  liner  46.  The  closure  skirt  or  sidewall  18 
has  a  generally  cylindrical  exterior  48  with  a  plural- 
ity  of  equally  spaced  vertical  ribs  49  formed  to 
facilitate  gripping  of  the  cap. 

In  the  embodiment  illustrated  in  Figure  4,  the 
tamper-indicating  assembly  14  is  connected  to  the 
cap  12  by  a  weakened  area  in  the  band  and  in  a 
location  immediately  below  the  lower  end  of  clo- 
sure  skirt.  The  weakened  area  provides  a  severing 
plane  normal  to  the  closure  and  container  axis  at 
which  the  band  will  consistently  detach  from  the 
upper  cap  when  the  closure  is  unscrewed.  The 
weakened  area  may  be  made  in  various  manners. 
For  instance,  in  Figure  4,  a  plurality  of  integral 
posts  or  strips  52  which  are  formed  in  the  molding 
process  join  the  ring  36  to  the  cap  12.  The  strips 
52  are  separated  from  one  another  by  generally 
rectangular  gaps  53  and  are  evenly  spaced  about 
the  circumference  of  the  ring  36.  This  embodiment 
doesn't  require  any  post  operation  of  cutting  of  the 
band  to  form  the  strips  52. 

Figure  5  illustrates  an  alternate  construction 
wherein  a  plurality  of  lugs  54  are  molded  to  provide 
increased  wall  thickness  and  to  extend  radially 
inwardly  from  the  remainder  of  the  band  which  is 
connected  to  the  lower  periphery  26  of  the  cap 
sidewall  18.  A  knife  55  is  used  in  a  post  molding 
operation  to  make  a  cut  56  through  the  thin  cross 
section  of  the  band  but  not  through  the  inwardly 
positioned  and  thicker  cross  section  of  posts  or 
lugs  54.  Thus,  the  cut  56  separates  the  ring  36 
from  the  sidewall  18  so  that  only  the  lugs  54 
connect  the  ring  to  the  sidewall. 

In  a  third  embodiment,  shown  in  Figure  6,  a 
slotted  cutter  60  is  used  to  form  an  intermittent 

circumferential  cut  62  about  the  upper  portion  of 
the  ring  36,  leaving  a  plurality  of  circumferentially 
spaced  portions  64  intact.  In  this  Figure  6  embodi- 
ment,  as  well  as  the  others,  the  knife  cut  need  not 

5  be  completely  through  the  sidewall  as  would  leave 
a  space  or  gap  between  opposite  vertical  sides  of 
the  cut.  The  cap  may  be  on  a  mandrel  with  the 
knife  cutting  the  sidewall  but  leaving  a  small  inner 
thin  web  of  material  adjacent  the  mandrel  on  which 

io  the  cap  rests. 
In  order  to  enable  the  ring  36  to  break  away 

cleanly  during  removal  of  the  cap  12,  it  is  desirable 
that  the  ring  be  strong  enough  to  resist  distortion  or 
breakage  as  the  cap  12  is  removed  from  the  con- 

15  tainer.  It  is  also  desirable  in  the  embodiments  illus- 
trated  in  Figures  5  and  6  that  the  knife  55  or  cutter 
56  be  able  to  cut  through  the  ring  36  fairly  easily. 
Accordingly,  in  the  embodiments  illustrated  in  Fig- 
ures  5  and  6,  the  ring  36  has  a  relatively  thick 

20  cross  section  over  most  of  its  area  and  has  a 
circumferential  indentation  or  groove  66  (Figures  7 
and  8)  formed  about  its  upper  periphery  adjacent 
the  lower  periphery  26  of  the  cap  sidewall  to  en- 
able  the  knife  55  or  cutter  56  to  locate  the  cut 

25  precisely  at  the  same  area  on  each  of  the  caps  and 
also  to  facilitate  the  cutting  action.  The  thickness  of 
the  indented  portion  66  is  preferably  about  .01 
inches  (0.0254  cms),  and  the  thickness  of  the  re- 
mainder  of  the  ring  36  is  preferably  about  .02 

30  inches  (0.0508  cms).  Each  of  the  tabs  34  in  the 
illustrated  embodiments  has  a  generally  rectangular 
shape  with  generally  uniform  width  and  thickness 
over  its  entire  length.  In  an  alternate  embodiment 
which  is  not  illustrated  herein,  the  tabs  tapered, 

35  decreasing  in  width  and  increasing  in  thickness 
toward  their  free  ends.  This  tab  configuration  may 
enable  the  tabs  to  remain  somewhat  more  rigid 
than  rectangular  tabs  of  uniform  thickness  when 
they  are  locked  against  the  lower  shoulder  surface, 

40  which  may  enable  the  ring  to  break  away  more 
cleanly.  By  way  of  example,  the  illustrated  tabs 
may  be  about  0.144  inch  (0.3658  cms)  in  the 
circumferential  direction  with  the  tabs  being  about 
0.125  inch  (0.3175  cms)  in  length.  About  twenty 

45  tabs  are  provided  on  a  28  mil.  cap.  The  tab  thick- 
ness  in  the  radial  direction  may  be  about  0.036 
inch  (0.09144  cms). 

Turning  now  to  a  description  of  the  method  of 
manufacture,  closures  10  in  accordance  with  the 

50  preferred  embodiment  of  the  present  invention  may 
be  formed  according  to  one  of  three  methods. 
Each  of  the  methods  includes  the  steps  of  molding 
a  closure  blank  40  (Figures  1-3)  wherein  the  tabs 
34  are  formed  extending  downwardly,  and  subse- 

55  quently  deforming  the  tabs  34  so  that  they  extend 
inward  and  upward  from  the  ring  36.  The  methods 
differ  in  the  way  the  ring  36  is  made  detachable 
from  the  gap  12,  as  explained  in  greater  detail 

4 
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below. 
Molding  of  the  blank  40  may  be  accomplished 

by  any  well-known  molding  process,  such  an  injec- 
tion  molding,  with  any  of  a  variety  of  suitable 
plastic  materials,  such  as  polypropylene.  After  the 
blank  40  has  been  removed  from  the  mold,  the 
tabs  34  are  mechanically  bent  radially  inward  and 
upward,  about  the  joints  38  where  the  tabs  34  meet 
the  ring  36.  Due  to  the  elasticity  of  the  plastic 
material,  the  tabs  34  tend  to  return  toward  their 
original,  downwardly  extending  configuration  once 
the  bending  force  is  removed.  It  has  been  found 
that  if  the  tabs  34  are  bent  upward  and  then 
released,  they  tend  to  return  to  approximately  hori- 
zontal  or  downwardly  sloping  positions.  However,  it 
is  desirable  that  the  tabs  extend  upwardly  rather 
than  horizontally  or  downwardly  prior  to  installation 
of  the  closure  on  a  container  so  that  the  tabs  aid  in 
centering  the  closure  at  it  is  lowered  onto  the 
container  neck.  Heat  is  applied  to  the  joints  38 
while  the  tabs  34  are  held  in  an  upwardly  bent 
position.  The  heat  should  not  melt  the  joints  but 
does  have  an  effect  on  the  "memory"  of  the  plastic 
tabs  so  that  the  residual  stresses  in  the  plastic  at 
the  joints  does  not  swing  the  tabs  downward  to  the 
horizontal  position.  That  is,  the  heat  applied  to  the 
joints  38  reduces  the  tendency  of  the  tabs  34  to 
spring  back  to  the  horizontal  and  the  tabs  remain  in 
an  upwardly  extending  position  after  the  heat  and 
bending  forces  are  removed.  In  the  preferred  meth- 
od,  the  tabs  are  bent  upward  and  pressed  against 
the  interior  68  of  the  ring  36,  then  heated  and 
released.  This  sets  the  tabs  34  at  an  upward  ori- 
entation  so  that  an  included  angle  of  about  45  °  is 
defined  between  a  tab  and  the  adjacent  ring  interior 
68.  Manifestly,  the  angle  of  the  tabs  may  be  varied 
considerably  from  45  °  . 

Figure  4  illustrates  a  closure  wherein  a  plurality 
of  gaps  53  are  formed  about  the  circumference  of 
the  ring  36  when  the  blank  for  the  closure  is 
molded  so  that  the  ring  is  connected  to  the  cap 
sidewall  18  by  molded  strips  52.  The  molding  of 
the  closure  in  this  way  avoids  the  step  of  subse- 
quently  making  a  knife  cut  about  the  circumference 
of  the  closure. 

Figure  5  illustrates  a  closure  wherein  lugs  54 
are  molded  into  the  blank  to  connect  the  ring  36  to 
the  sidewall  18.  A  knife  55  makes  a  continuous 
circumferential  cut  56  through  the  ring  36  adjacent 
the  lugs  so  that  detachment  of  the  ring  may  be 
accomplished  by  breaking  the  lugs.  The  lugs  may 
have  various  dimensions,  but  herein  are  about 
0.020  inch  (0.0508  cms)  wide  and  have  a  radial 
thickness  of  about  0.025  inch  (0.0635  cms).  The 
heat  is  applied  to  the  joints  38,  as  above  described. 

Figure  6  illustrates  a  closure  wherein  an  inter- 
mittent  circumferential  cut  62  is  made  through  the 
ring  by  a  slotted  rotary  cutter  60. 

As  the  closure  10  is  installed  on  a  container 
neck,  the  tabs  34  are  forced  radially  outwardly 
toward  the  ring  interior  68  by  the  neck  finish.  The 
tabs  34  are  thus  flexed  from  their  normal  relaxed 

5  position  and  urge  their  distal  radially  inward  to 
engage  and  grip  the  neck.  When  the  cap  12  is  later 
removed,  the  tabs  34  lock  against  the  lower  surface 
30  of  the  annular  shoulder  28.  The  elastic  behavior 
of  the  tabs  34  enables  the  taps  to  pivot  inward  to 

io  compensate  for  variations  in  the  sizes  of  the  clo- 
sure  10  and  the  neck  finish  27. 

In  some  known  tamper-evident  closures  adapt- 
able  for  one-step  installation,  the  annular  shoulder 
on  the  container  is  configured  to  permit  a  molded 

is  ring  to  pass  downward  over  it  for  installation  and 
restrain  the  ring  from  passing  back  upward.  If  the 
shoulder  diameter  is  too  large  or  the  ring  diameter 
is  too  small,  the  ring  may  not  be  forced  downward 
over  the  shoulder  without  breaking  of  the  weaked 

20  area  or  of  the  band.  If  the  shoulder  diameter  is  too 
small  or  the  ring  too  large,  the  ring  may  be  able  to 
pass  upwardly  over  the  shoulder,  either  without 
breaking  or  with  breaking  and  remaining  attached 
to  the  cap  whereas  for  tamper-indicating  function  of 

25  the  closure  it  is  preferred  that  the  ring  separate 
from  the  cap  and  drop  down  on  the  container 
finish.  The  gripping  action  of  the  tamper-indicating 
assembly  14  of  the  present  invention  enables  it  to 
accommodate  such  dimensional  variations  so  that 

30  molding  tolerances  are  less  critical  for  both  the 
closure  and  the  container  neck. 

Claims 

35  1.  A  tamper-evident  closure  for  sealing  an  open 
top  container  having  an  external  screw  thread 
(29)  formed  thereon  and  an  outwardly  projec- 
ting  annular  shoulder  (28)  formed  below  the 
screw  thread  the  closure  being  formed  in  plas- 

40  tics  and  comprising:  an  internally  threaded  cap 
(12)  which  may  be  removed  from  the  container 
for  dispensing  the  contents  of  the  container, 
the  cap  comprising  a  top  wall  (16)  for  extend- 
ing  across  the  top  of  the  container,  an  annular 

45  sidewall  (18)  integrally  joined  to  the  top  wall 
about  the  periphery  of  the  top  wall  and  de- 
pending  therefrom,  an  internal  screw  thread 
(22)  formed  on  the  inside  of  the  sidewall  for 
engagement  with  the  external  screw  thread  on 

50  the  container,  and  tamper-indicating  means 
(14)  comprising  a  ring  (36)  depending  from  the 
annular  sidewall  and  having  breakable  connec- 
tor  means  (25),  said  ring  having  an  inner  diam- 
eter  greater  than  the  outer  diameter  of  said 

55  shoulder  (28)  to  slide  past  the  shoulder  in  a 
capping  operation,  and  a  plurality  of  tabs  (34) 
extending  upwardly  and  radially  inwardly  from 
spaced  locations  around  the  lower  periphery  of 

5 
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the  ring  for  engaging  the  annular  shoulder  (28) 
of  the  container  during  removal  of  the  cap  to 
prevent  the  tamper-indicating  means  from  trav- 
elling  upward  beyond  the  annular  shoulder  with 
the  cap  and  to  break  the  ring  away  from  the 
cap,  said  ring  (36)  having  upper  and  lower 
portions,  each  of  which  is  located  axially  in 
vertical  alignment  with  said  annular  sidewall 
(18)  of  the  cap  and  radially  within  the  confines 
of  the  side  wall  said  connector  means  (25) 
being  located  between  said  upper  and  lower 
portions  of  said  ring  and  located  radially  within 
the  confines  of  each  sidewall  so  that  downward 
forces  during  a  capping  operation  do  not  break 
said  connector  means  and  separate  the  lower 
portion  of  the  ring  from  the  cap;  characterised 
in  that  the  tabs  (34)  are  connected  to  the  lower 
periphery  of  the  ring  by  heat  set  folded  flexible 
joints  (38)  which  support  the  tabs  extending 
upwardly  and  inwardly  of  the  lower  periphery 
of  the  ring. 

2.  A  closure  in  accordance  with  Claim  1  ,  charac- 
terised  in  that  the  breakable  connector  means 
(25)  comprises  a  plurality  of  circumferentially 
spaced  lugs  (54)  formed  radially  inwardly  of 
the  ring  for  connecting  the  annular  sidewall 
(18)  of  the  cap  to  the  tamper-indicating  means 
(14);  and  in  that  the  lower  portion  of  the  ring 
(36)  is  separated  from  the  upper  portion  there- 
of  by  a  circumferential  knife  cut. 

3.  A  closure  in  accordance  with  Claims  1  or  2, 
characterised  in  that  the  tabs  (34)  having  a 
cross-sectional  thickness  substantially  equal  to 
the  cross-sectional  thickness  of  the  ring  portion 
(36)  to  which  they  are  joined. 

4.  A  closure  in  accordance  with  any  of  Claims  1 
to  3,  characterised  in  that  the  tabs  (34)  are 
substantially  rectangular  in  shape. 

Patentanspruche 

1.  GarantiesicherungsverschluB  zum  verschlieBen 
eines  oben  offenen  Behalters  mit  einem  daran 
geformten  Innenschraubgewinde  (29)  und  einer 
nach  auBen  vorstehenden,  unter  dem  Schraub- 
gewinde  geformten  Ringschulter  (28),  wobei 
der  VerschluB  in  Kunststoff  gebildet  ist  und 
aufweist:  einen  Deckel  (12)  mit  Innengewinde, 
der  von  dem  Behalter  zum  Ausgeben  der  In- 
halte  des  Behalters  entfernbar  ist,  wobei  der 
Deckel  aufweist:  eine  obere  Wand  (16)  zum 
Erstrecken  uber  die  Oberseite  des  Behalters, 
eine  ringformige  Seitenwand  (18),  die  mit  der 
oberen  Wand  urn  den  Umfang  der  oberen 
Wand  einstuckig  verbunden  ist  und  davon  her- 

abhangt,  und  ein  Innenschraubgewinde  (22), 
das  auf  der  Innenseite  der  Seitenwand  geformt 
ist,  urn  das  AuBenschraubgewinde  des  Behal- 
ters  zu  ergreifen.und  Garantiesichernde  Mittel 

5  (14),  die  einen  von  der  ringformigen  Seiten- 
wand  herabhangenden  Ring  (36)  aufweisen 
und  brechbare  Verbindungsmittel  (25)  haben, 
wobei  ein  Innendurchmesser  des  Rings  groBer 
ist  als  der  AuBendurchmesser  der  Schulter 

io  (28),  urn  bei  Betatigung  des  Deckels  die 
Schulter  gleitend  zu  passieren,  und  eine  Mehr- 
zahl  von  Lappen  (34),  die  urn  den  unteren 
Umfang  des  Rings  herum  von  beabstandeten 
Stellen  nach  oben  und  radial  einwarts  abste- 

15  hen,  urn  wahrend  des  Entfernens  des  Deckels 
die  ringformige  Schulter  (28)  des  Behalters  zu 
ergreifen,  so  daB  die  Garantiesichernden  Mittel 
an  einer  Aufwartsbewegung  mit  dem  Deckel 
hinter  die  ringformige  Schulter  gehindert  wer- 

20  den  und  der  Ring  von  dem  Deckel  abbricht, 
wobei  der  Ring  (36)  obere  und  untere  Teile 
hat,  von  denen  jedes  axial  in  vertikaler  Ausrich- 
tung  zu  der  ringformigen  Seitenwand  (18)  des 
Deckels  und  radial  innerhalb  der  Grenzen  der 

25  Seitenwand  angeordnet  ist,  wobei  die  Verbin- 
dungsmittel  (25)  zwischen  den  oberen  und  den 
unteren  Teilen  des  Rings  angeordnet  und  ra- 
dial  innerhalb  der  Grenzen  jeder  Seitenwand 
angeordnet  sind,  so  daB  wahrend  einer  Bedie- 

30  nung  des  Deckels  abwartsgerichtete  Krafte  die 
Verbindungsmittel  nicht  brechen  und  das  un- 
tere  Teil  des  Rings  von  dem  Deckel  trennen, 
dadurch  gekennzeichnet, 
daB  die  Lappen  (34)  mit  dem  unteren  Umfang 

35  des  Rings  durch  heiBfixiert  gefaltete  flexible 
Verbinder  (38)  verbunden  sind,  welche  die  von 
dem  unteren  Umfang  des  Rings  nach  oben 
und  innen  abstehenden  Lappen  tragen. 

40  2.  VerschluB  nach  Anspruch  1  , 
dadurch  gekennzeichnet, 
daB  die  brechbaren  Verbindungsmittel  (25) 
eine  Mehrzahl  von  in  Umfangsrichtung  beab- 
standeten  Nasen  (54)  aufweisen,  die  radial  in- 

45  nerhalb  des  Rings  geformt  sind,  urn  die  ring- 
formige  Seitenwand  (18)  des  Deckels  mit  den 
Garantiesichernden  Mitteln  (14)  zu  verbinden, 
und  daB  das  untere  Teil  des  Rings  (36)  von 
dessen  oberem  Teil  durch  einen  Umfangs- 

50  Messerschnitt  getrennt  ist. 

3.  VerschluB  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet, 
daB  die  Lappen  (34)  eine  Querschnittsdicke  im 

55  wesentlichen  gleich  der  Querschnittsdicke  des 
Ringteils  (36)  haben,  mit  dem  sie  verbunden 
sind. 

6 
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4.  VerschluB  nach  einem  der  Anspruche  1  bis  3, 
dadurch  gekennzeichnet, 
daB  die  Lappen  (34)  im  wesentlichen  rechtek- 
kig  geformt  sind. 

Revendicatlons 

1.  Fermeture  inviolable  pour  obturer  un  recipient 
ouvert  sur  le  dessus  comportant  un  filetage 
externe  (29)  forme  sur  elle  et  un  epaulement 
annulaire  (28)  en  projection  vers  I'exterieur  for- 
me  sous  le  filetage,  la  fermeture  etant  faite  de 
plastique  et  comprenant:  un  bouchon  taraude 
(12)  qui  peut  etre  ote  du  recipient  pour  distri- 
buer  le  contenu  du  recipient,  le  bouchon  com- 
prenant  une  paroi  superieure  (16)  s'etendant 
en  travers  du  haut  du  recipient,  une  paroi 
laterale  annulaire  (18)  reliee  en  partie  integran- 
te  a  la  peripherie  de  la  paroi  superieure  et 
pendant  a  cette  derniere,  un  taraudage  (22) 
forme  sur  I'interieur  de  la  paroi  laterale  pour 
engagement  avec  le  filetage  externe  sur  le 
recipient,  et  un  moyen  d'indication  de  violation 
(14)  comprenant  une  bague  (36)  pendant  a  la 
paroi  laterale  annulaire  et  comportant  un 
moyen  de  connexion  cassable  (25),  ladite  ba- 
gue  presentant  un  diametre  interieur  plus 
grand  que  le  diametre  exterieur  dudit  epaule- 
ment  (28)  pour  glisser  au-dela  de  I'epaulement 
dans  une  operation  de  fermeture,  et  une  plura- 
lity  de  languettes  (34)  s'etendant  vers  le  haut 
et  radialement  vers  I'interieur  a  partir  d'empla- 
cements  espaces  autour  de  la  peripherie  infe- 
rieure  de  la  bague  pour  engager  I'epaulement 
annulaire  (28)  du  recipient  pendant  I'enleve- 
ment  du  bouchon  afin  d'empecher  le  moyen 
d'indication  de  violation  de  se  deplacer  vers  le 
haut  au-dela  de  I'epaulement  annulaire  avec  le 
bouchon  et  de  detacher  la  bague  du  bouchon, 
ladite  bague  (36)  comportant  des  portions  su- 
perieure  et  inferieure,  chacune  etant  situee 
axialement  en  alignement  vertical  avec  ladite 
paroi  laterale  annulaire  (18)  du  bouchon  et 
radialement  a  I'interieur  des  limites  de  la  paroi 
laterale,  ledit  moyen  de  connexion  (25)  etant 
situe  entre  lesdites  portions  superieure  et  infe- 
rieure  de  ladite  bague  et  situe  radialement  a 
I'interieur  des  limites  de  chaque  paroi  laterale, 
afin  que  des  forces  dirigees  vers  le  bas  pen- 
dant  une  operation  de  fermeture  ne  cassent 
pas  ledit  moyen  de  connexion  et  ne  separent 
pas  la  portion  inferieure  de  la  bague  du  bou- 
chon;  caracterisee  en  ce  que  les  languettes 
(34)  sont  reliees  a  la  peripherie  inferieure  de  la 
bague  par  des  joints  flexibles  plies  thermofixes 
(38)  qui  supportent  les  languettes  s'etendant 
vers  le  haut  et  vers  I'interieur  de  la  peripherie 
inferieure  de  la  bague. 

2.  Fermeture  selon  la  revendication  1,  caracteri- 
see  en  ce  que  le  moyen  de  connexion  cassa- 
ble  (25)  comprend  une  pluralite  de  projections 
(54)  espacees  sur  sa  circonference,  formees 

5  radialement  vers  I'interieur  de  la  bague  pour 
relier  la  paroi  laterale  annulaire  (18)  du  bou- 
chon  au  moyen  d'indication  de  violation  (14); 
et  en  ce  que  la  portion  inferieure  de  la  bague 
(36)  est  separee  de  sa  portion  superieure  par 

io  une  decoupe  au  couteau  circonferentielle. 

3.  Fermeture  selon  la  revendication  1  ou  2,  carac- 
terisee  en  ce  que  les  languettes  (34)  presen- 
ted  une  epaisseur  en  coupe  transversale  sen- 

15  siblement  egale  a  I'epaisseur  en  coupe  trans- 
versale  de  la  portion  de  bague  (36)  a  laquelle 
elles  sont  reliees. 

4.  Fermeture  selon  I'une  quelconque  des  revendi- 
20  cations  1  a  3,  caracterisee  en  ce  que  les 

languettes  (34)  ont  une  forme  sensiblement 
rectangulaire. 
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FIG.  I  FIG.  4  
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