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(54)  Bottle-cap  combination,  and  bottle  and  cap  designed  for  this  combination 

(57)  The  invention  relates  to  a  combination  of  a  bot- 
tle  having  a  threaded  neck  and  a  synthetic  resin  cap 
screwed  onto  the  neck  of  the  bottle.  The  cap  comprises 
a  shell  portion  (8)  with  an  internal  screwthread  which  is 
suspended  from  an  upper  plate  (9)  of  the  cap  and  con- 
centrically  surrounds  a  sealing  tag  (13)  provided  at  the 
upper  plate  of  the  cap.  The  end  (15)  of  the  tag  remote 
from  the  upper  plate  of  the  cap  cooperates  with  the  free 

end  of  the  bottle  neck.  The  upper  rim  of  the  bottle  neck 
substantially  forms  part  of  a  conical  surface  whose  apex 
lies  on  the  centreline  of  the  bottle  in  a  point  below  the 
upper  rim.  The  sealing  tag  narrows  towards  its  free  end 
while  bearing  with  its  base  portion  (14)  at  least  substan- 
tially  on  the  shell  portion  of  the  cap.  The  cap  is  so  de- 
signed  that  the  tag  bears  on  at  least  substantially  the 
major  portion  of  said  conical  surface  when  the  cap  has 
been  screwed  home  on  the  bottle  neck. 
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Description 

The  invention  relates  to  a  combination  of  a  bottle 
having  a  threaded  neck  and  a  cap  which  is  screwed  onto 
the  neck  of  the  bottle,  is  made  from  a  synthetic  resin, 
and  is  provided  with  an  internally  threaded  shell  portion 
which  extends  in  downward  direction  concentrically 
around  a  sealing  tag  provided  in  the  cap,  of  which  seal- 
ing  tag  an  end  facing  away  from  an  upper  plate  of  the 
cap  cooperates  with  a  free  end  of  the  neck  of  the  bottle, 
an  upper  rim  of  the  neck  of  the  bottle  forming  part  at 
least  substantially  of  a  conical  shell  surface  whose  apex 
lies  on  the  centreline  of  the  bottle  in  a  point  situated  be- 
low  the  upper  rim. 

A  bottle-cap  combination  is  known  from  British  Pat- 
ent  788,148.  In  this  known  combination,  the  upper  rim 
of  the  bottle  neck  is  formed  by  a  surface  which  extends 
perpendicularly  to  the  centreline  of  the  bottle  and  which 
merges  close  to  its  inner  edge  into  the  inner  surface  of 
the  bottle  neck,  which  concentrically  surrounds  the  cen- 
treline  of  said  neck,  via  a  bend  portion  with  a  small  radius 
of  curvature.  When  the  cap  is  screwed  home,  the  tag  in 
a  first  embodiment  bears  on  the  upper  rim  of  the  bottle 
neck  in  a  point  situated  between  its  free  end  and  its  end 
fastened  to  the  upper  plate  of  the  cap. 

In  a  second  embodiment,  the  tag  bears  with  a  point 
thereof  situated  between  its  free  end  and  its  end  fas- 
tened  to  the  upper  plate  of  the  cap  on  the  transition  be- 
tween  the  upper  rim  of  the  bottle  neck  and  the  inner  sur- 
face  of  the  bottle  neck. 

Although  such  a  combination  of  a  bottle  and  a  syn- 
thetic  resin  cap  has  been  known  for  many  years,  efforts 
to  render  such  a  combination  suitable  for  bottles  whose 
contents  are  to  be  sterilized  at  high  temperature  after 
the  cap  has  been  applied  have  hitherto  not  been  suc- 
cessful.  It  was  found  in  practice  that  all  such  combina- 
tions  of  bottles  and  caps  closing  the  bottles  will  leak  dur- 
ing  sterilization,  inter  alia  owing  to  the  high  pressure  pre- 
vailing  in  the  bottle  during  sterilization,  so  that  at  least 
part  of  the  contents  of  the  bottle  is  lost  or,  which  is  per- 
haps  an  even  greater  disadvantage,  the  contents  of  the 
bottle  are  contaminated.  This  risk  of  contamination  is 
particularly  great  in  the  widely  used  sterilization  process 
of  the  contents  of  bottles  in  a  liquid  bath. 

Sealing  of  bottles  whose  contents  (e.g.  evaporated 
milk)  are  to  be  sterilized  at  high  temperature  has  accord- 
ingly  been  effected  by  means  of  metal  caps  until  now, 
each  cap  being  provided  with  an  inlay  of  a  flexible  ma- 
terial  which  is  to  ensure  the  sealing  between  cap  and 
bottle.  Such  caps  are  found  to  have  no  leaks  during  ster- 
ilization.  The  use  of  such  caps,  however,  also  has  cer- 
tain  disadvantages.  A  first  disadvantage  is  that  a  re- 
newed  leakproof  closing  of  the  bottle  by  means  of  this 
cap  is  practically  impossible  once  the  cap  has  been  re- 
moved  from  the  bottle.  This  is  a  major  disadvantage  if 
the  contents  of  the  bottle  are  not  used  up  in  one  go.  A 
further  disadvantage  is  that  such  a  cap,  which  compris- 
es  two  different  materials,  i.e.  metal  and  the  actual  seal- 

ing  material  (usually  synthetic  resin),  does  not  lend  itself 
to  economic  recycling,  so  that  these  caps  end  up  in  the 
waste  heap  with  the  resulting  environmental  pollution. 

A  need  has  accordingly  been  felt  for  many  years  for 
5  a  bottle-cap  combination  with  which  a  good  sealing  can 

be  safeguarded  also  at  the  high  temperatures  and  pres- 
sures  prevailing  during  sterilization  of  the  contents  of  the 
bottle,  while  the  bottle  can  be  effectively  closed  several 
times  by  means  of  the  cap,  and  in  addition  the  bottle  and 

10  cap  are  suitable  for  repeated  use  and/or  recycling. 
According  to  the  invention,  these  objects  can  be 

achieved  in  that  the  sealing  tag  becomes  narrower  to- 
wards  its  end,  and  in  that  a  base  portion  of  the  sealing 
tag  at  least  substantially  bears  on  the  shell  portion  of 

is  the  cap. 
It  was  found  in  practice  that  the  use  of  such  a  com- 

bination  can  guarantee  an  effective  sealing  of  the  bottle 
at  high  temperatures  and  pressures  inside  the  bottle, 
while  at  the  same  time  the  cap  when  screwed  home  is 

20  capable  of  providing  an  effective  sealing  of  the  bottle 
also  after  being  removed  and  reapplied  several  times. 
Owing  to  the  narrowing  of  its  sealing  tag,  the  cap  has  a 
sufficient  flexibility  at  its  free  end  for  remaining  pressed 
against  the  upper  rim  of  the  bottle  under  the  influence 

25  of  the  pressure  prevailing  in  the  bottle,  for  example  dur- 
ing  the  sterilization  process,  so  as  to  guarantee  an  ad- 
equate  sealing.  Since  the  base  portion  of  the  sealing  tag 
bears  at  least  substantially  on  the  shell  portion  of  the 
cap,  it  is  avoided  that  the  tag  is  lifted  up  under  the  influ- 

30  ence  of  an  elevated  pressure  inside  the  bottle  along  with 
a  resulting  bulging  out  of  the  upper  surface  of  the  cap, 
which  could  otherwise  adversely  affect  the  sealing.  The 
invention  thus  provides  an  effective  sealing  of  the  bottle 
both  in  the  case  of  an  overpressure  and  in  the  case  of 

35  an  underpressure  prevailing  therein. 
A  glass  bottle  is  highly  suitable  for  repeated  use, 

the  more  so  since  the  shape  of  the  upper  rim  of  the  bottle 
neck  guarantees  a  good  cooperation  with  the  tag  of  the 
cap,  while  in  addition  this  upper  rim  lies  well  protected 

40  from  damage  also  when  no  cap  is  present  on  the  bottle. 
The  invention  is  not  limited  to  glass  bottles,  however: 
bottles  of,  for  example,  synthetic  resin  such  as,  for  ex- 
ample,  polycarbonate  may  equally  well  be  used. 

The  cap  made  from  synthetic  resin,  furthermore,  is 
45  quite  suitable  for  recycling. 

The  invention  will  now  be  explained  in  more  detail 
with  reference  to  an  embodiment  of  a  bottle  and  cap  ac- 
cording  to  the  invention  to  be  used  for  a  combination 
according  to  the  invention  as  shown  in  the  accompany- 

so  ing  drawing,  in  which 

Fig.  1  is  an  elevation  of  the  upper  portion  of  a  neck 
of  a  bottle, 

55  Fig.  2  is  a  larger-scale  cross-section  of  part  of  the 
upper  portion  of  the  neck  of  the  bottle,  and 

Fig.  3  is  a  cross-section  of  a  cap  for  a  bottle. 

55 
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The  Figures  are  purely  diagrammatic  and  not  true 
to  scale.  Some  dimensions  have  been  particularly  ex- 
aggerated  for  greater  clarity. 

Fig.  1  shows  the  upper  end  of  a  neck  1  of  a  bottle 
or  container  which  is  not  shown  in  any  detail.  The  further 
shape  of  this  bottle  or  container  is  immaterial  to  the  in- 
vention. 

As  Fig.  1  shows,  a  screwthread  2  comprising  at 
least  two  turns  is  provided  on  the  outer  circumference 
of  the  neck  1  of  the  bottle. 

As  is  shown  in  more  detail  in  Fig.  2,  at  least  the  ma- 
jor  portion  of  the  upper  rim  of  the  bottle  is  formed  by  a 
portion  of  a  conical  surface  4  whose  apex  is  situated  on 
the  centreline  of  the  bottle  in  a  point  below  the  upper 
rim.  The  apex  angle  of  this  conical  surface  is  obtuse,  will 
in  general  lie  between  145°  and  155°,  and  is  preferably 
approximately  150°. 

At  the  inside  of  the  neck,  a  ledge  5  extending  per- 
pendicularly  to  the  centreline  of  the  neck  merges  into 
the  conical  surface  4.  Near  the  outer  side  of  the  neck, 
the  upper  rim  4  merges  via  a  rounded  portion  6  into  the 
outer  surface  of  the  neck  on  which  the  screwthread  2  is 
provided. 

In  contrast  to  a  usual  screwthread,  which  has  a  reg- 
ular  undulating  shape,  the  screwthread  here  is  of  a  more 
angular  design,  approximating  a  trapezium-shaped 
thread. 

Given  a  usual  embodiment  of  a  bottle  neck  with  an 
external  diameter  of  the  screwthread  of  27.4  mm  +  0.3 
mm  and  a  diameter  of  25  mm  +  0.3  mm  in  the  bottom  of 
the  screwthread,  the  angle  a  enclosed  by  the  lower  flank 
of  the  screwthread  turn  and  a  plane  extending  perpen- 
dicularly  to  the  centreline  of  the  bottle  neck  is  approxi- 
mately  15°.  The  angle  p  enclosed  by  an  upper  flank  of 
the  screwthread  turn  and  a  plane  extending  perpendic- 
ularly  to  the  centreline  of  the  bottle  neck  is  preferably 
approximately  20°  here. 

The  radius  of  curvature  a  between  the  bottom  of  the 
screwthread  and  the  lower  flank  of  the  screwthread  is 
preferably  approximately  0.6  mm,  as  is  the  radius  of  cur- 
vature  b  between  the  lower  flank  of  the  screwthread  and 
the  crown  of  the  screwthread.  The  radius  of  curvature  c 
between  the  crown  of  the  screwthread  and  the  upper 
flank  is  preferably  approximately  0.8  mm. 

In  such  an  embodiment  of  the  bottle  neck,  the  width 
of  the  ledge  5  is  approximately  0.25  mm  and  the  width 
of  the  rim  4,  measured  in  a  direction  perpendicular  to 
the  centreline  of  the  bottle,  is  approximately  1  .8  mm. 

Evidently,  the  above  values  are  given  by  way  of  ex- 
ample  only  and  are  susceptible  of  modification  without 
departing  from  the  spirit  and  scope  of  protection  of  the 
invention. 

The  cap  7  depicted  in  Fig.  3  is  manufactured  in  one 
piece  from  a  suitable  synthetic  resin  material.  The  cap 
has  a  shell  portion  8  which  is  suspended  from  an  upper 
plate  9.  The  shell  portion  8  is  provided  with  an  internal 
thread  10  mating  with  the  screwthread  2. 

A  break-off  band  11  which  is  known  per  se  is  pro- 

vided  at  the  lower  side  of  the  shell,  which  band  will  grip 
behind  the  collar  3  when  the  cap  is  screwed  onto  the 
bottle  for  the  first  time  and  will  be  torn  off  the  remaining 
portion  of  the  cap  when  the  cap  is  subsequently  re- 

5  moved,  thus  indicating  that  the  bottle  has  been  opened 
at  least  once  after  initial  filling  and  sealing. 

In  some  cases  the  thickness  of  the  cap  shell  8  in- 
creases  a  little  in  a  direction  away  from  the  upper  plate 
9  in  that  the  outer  surface  of  the  cap  is  given  a  tapering 

10  shape.  Furthermore,  ridges  12  may  be  present  on  the 
outer  circumference  of  the  cap,  arranged  at  regular 
interspacings  and  extending  parallel  to  the  centreline  of 
the  cap,  which  ridges  on  the  one  hand  reinforce  the  cap 
shell  8  and  on  the  other  hand  facilitate  screwing  and  un- 

15  screwing  of  the  cap. 
A  skirt-type  sealing  tag  1  3  concentrically  surround- 

ed  by  the  shell  portion  8  merges  into  the  lower  side  of 
the  upper  plate.  The  boundary  walls  of  the  base  portion 
1  4  of  the  tag  1  3  merging  into  the  upper  plate  extend  at 

20  least  substantially  parallel  to  the  centreline  of  the  cap  in 
the  unloaded  state  shown  in  Fig.  3.  The  base  portion  14 
bears  at  least  substantially  on  the  shell  portion  8  of  the 
cap  so  as  to  counteract  an  undesirable  lifting  of  the  seal- 
ing  tag  13  if  the  upper  plate  9  of  the  cap  should  bulge 

25  out  under  pressure. 
The  lower,  free  end  15  of  the  tag  13  tapers  into  a 

sharp  point,  the  boundaries  of  this  tapering  end  being 
somewhat  curved  towards  the  centreline  of  the  cap.  The 
sealing  tag  1  3  thus  has  a  curvature  because  the  tag  1  3 

30  has  a  concave  gradient  over  a  range  1  6  facing  the  upper 
rim  of  the  bottle.  Such  a  curvature  is  found  in  practice 
to  counteract  an  undesirable  crumpling  of  the  skirt  when 
the  cap  is  screwed  on,  which  improves  the  quality  of  the 
sealing.  The  sharp  taper  of  the  sealing  tag  towards  its 

35  end  gives  the  portion  of  the  tag  1  3  bearing  on  the  upper 
rim  of  the  bottle  a  sufficient  flexibility  and  resilience  for 
remaining  firmly  pressed  against  the  upper  rim  under 
the  influence  of  an  overpressure  inside  the  bottle,  while 
it  is  not  lifted  off  the  upper  rim  in  the  case  of  an  under- 

go  pressure  inside  the  bottle.  The  sealing  tag  1  3  thus  pro- 
vides  an  adequate  sealing  which  prevents  an  inadvert- 
ent  contamination  of  the  contents  of  the  bottle  under  all 
circumstances  which  may  arise,  for  example,  in  the 
course  of  a  sterilization  process. 

45  |f  so  desired,  at  least  the  side  of  the  sealing  tag  pro- 
vided  with  the  concavity  16  may  be  intentionally  rough- 
ened,  for  example,  in  that  an  injection  mould  of  the  cap 
is  provided  with  a  suitable  roughness  at  least  locally  by 
means  of  spark  erosion.  In  that  case  the  tag  will  bear  on 

so  the  upper  rim  of  the  bottle  with  microscopically  small 
projections  which  will  slightly  soften  and  flow  out  in  the 
case  of  a  major  temperature  rise,  thus  forming  a  bacte- 
riological  sieve  which  counteracts  bacteriological  con- 
tamination  of  the  contents  of  the  bottle. 

55  With  the  cap  7  screwed  home  onto  the  neck  1  of  the 
bottle,  the  lower  portion  15  will  bear  on  the  conical  sur- 
face  forming  the  upper  rim  4  of  the  bottle,  while  the  free 
end  15  of  the  tag  13  does  not,  or  at  least  substantially 

3 
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not,  project  into  the  interior  of  the  bottle  neck. 
The  neck  of  the  bottle  and/or  the  cap  may  be  pro- 

vided  with  suitable  abutment  means  whereby  it  is  safe- 
guarded  that  the  cap  can  always  be  brought  into  a  de- 
sired  end  position  relative  to  the  bottle  neck(!),  also  in  s 
the  case  of  mechanized  tightening  of  the  cap. 

It  was  found  in  practice  that  the  above  bottle-cap 
combination  is  suitable  for  holding  liquids  or  similar  sub- 
stances  which  are  to  be  sterilized  at  elevated  tempera- 
ture  after  the  bottle  has  been  closed  by  means  of  the  10 
cap.  A  good  sealing  of  the  bottle  is  found  to  be  achieved 
also  in  cases  where  sterilization  takes  place  in  a  water 
bath,  bottles  being  usually  passed  through  a  water  bath 
then  in  which  first  the  temperature  is  increased  and  sub- 
sequently  gradually  decreased.  The  cooperation  be-  15 
tween  the  tag  and  the  upper  rim  of  the  bottle  provides  a 
satisfactory  seal  during  this.  If  the  high  pressure  prevail- 
ing  inside  the  bottle  during  the  operations  should  cause 
the  upper  surface  of  the  cap  to  tend  towards  a  somewhat 
convex  shape,  a  good  contact  between  the  tag  and  the  20 
upper  rim  of  the  bottle  will  nevertheless  be  guaranteed 
because  the  pressure  acting  on  the  tag  1  3  will  keep  the 
lower  end  of  the  tag  pressed  against  the  upper  rim  4  of 
the  bottle  which  has  an  upward  slope  towards  the  exte- 
rior.  25 

Furthermore,  the  embodiment  of  the  cap  and  the 
screwthread  described  above  prevents  the  cap  from  be- 
ing  pressed  off  the  screwthread  on  the  bottle  neck,  also 
if  the  synthetic  resin  of  the  cap  should  become  more 
plastic  owing  to  the  high  temperature.  30 

Although  the  invention  was  described  in  detail 
above  with  reference  to  only  a  single  embodiment,  it  will 
be  obvious  that  the  invention  is  by  no  means  limited  to 
the  example  given.  On  the  contrary,  many  variations  and 
designs  are  possible  to  those  skilled  in  the  art  within  the  35 
scope  of  the  invention.  Thus  the  invention  may  be  ap- 
plied  not  only  to  an  ordinary  closing  cap,  but  also  to  a 
cap  in  or  on  which  a  pouring  device  is  provided.  A  swiv- 
elling  spout  may  be  provided,  for  example,  in  a  central 
portion  provided  for  the  purpose  in  the  upper  surface,  in  40 
which  case  the  sealing  tag  is  suspended,  for  example, 
only  from  a  point  half-way  the  cap  height. 

Claims  45 

1.  A  combination  of  a  bottle  having  a  threaded  neck 
and  a  cap  screwed  onto  the  neck  of  the  bottle,  made 
from  a  synthetic  resin,  and  provided  with  an  inter- 
nally  threaded  shell  portion  which  extends  in  down-  so 
ward  direction  concentrically  around  a  sealing  tag 
provided  in  the  cap,  of  which  sealing  tag  an  end  fac- 
ing  away  from  an  upper  plate  of  the  cap  cooperates 
with  a  free  end  of  the  neck  of  the  bottle,  an  upper 
rim  of  the  neck  of  the  bottle  forming  part  at  least  55 
substantially  of  a  conical  shell  surface  whose  apex 
lies  on  the  centreline  of  the  bottle  in  a  point  situated 
below  the  upper  rim,  characterized  in  that  the  seal- 

ing  tag  becomes  narrower  towards  its  end,  and  in 
that  a  base  portion  of  the  sealing  tag  at  least  sub- 
stantially  bears  on  the  shell  portion  of  the  cap. 

2.  A  combination  as  claimed  in  Claim  1  ,  characterized 
in  that,  with  the  cap  in  the  screwed-home  position, 
the  free  end  of  the  sealing  tag  bears  on  the  upper 
rim  of  the  bottle  such  that,  with  the  cap  screwed  onto 
the  neck  of  the  bottle,  the  sealing  tag  bears  on  said 
conical  surface  over  at  least  the  major  portion  of  this 
conical  surface. 

3.  A  combination  as  claimed  in  Claim  1  or  2,  charac- 
terized  in  that  in  the  unloaded  state  the  boundary 
surfaces  of  the  portion  of  the  tag  merging  into  the 
upper  plate  of  the  cap  extend  at  least  substantially 
parallel  to  the  centreline  of  the  cap,  while  the  bound- 
ary  surfaces  of  the  lower  portion  of  the  tag,  which 
tapers  into  a  sharp  end,  have  a  curved  gradient 
curving  towards  the  centreline  of  the  cap. 

4.  A  combination  as  claimed  in  Claim  2  or  3,  charac- 
terized  in  that  the  external  diameter  of  the  cap  in- 
creases  gradually  in  a  direction  away  from  the  up- 
per  plate  of  the  cap. 

5.  A  combination  as  claimed  in  any  one  of  the  preced- 
ing  Claims,  characterized  in  that  ridges  are  provid- 
ed  on  the  outer  circumference  of  the  cap  at  regular 
mutual  interspacings  and  extending  at  least  sub- 
stantially  parallel  to  the  centreline  of  the  cap. 

6.  A  combination  as  claimed  in  any  one  of  the  preced- 
ing  Claims,  characterized  in  that  the  upper  rim  of 
the  bottle  neck  is  provided  at  its  inner  circumference 
with  a  narrow  ledge  which  extends  at  least  substan- 
tially  perpendicularly  to  the  centreline  of  the  bottle. 

7.  A  combination  as  claimed  in  any  one  of  the  preced- 
ing  Claims,  characterized  in  that  a  lower  flank  of  a 
screwthread  turn  on  the  bottle  neck  encloses  an  an- 
gle  of  approximately  1  5°  with  a  plane  extending  per- 
pendicularly  to  the  centreline  of  the  neck. 

8.  A  combination  as  claimed  in  any  one  of  the  preced- 
ing  Claims,  characterized  in  that  an  upper  flank  of 
a  screwthread  turn  on  the  bottle  neck  encloses  an 
angle  of  approximately  20°  with  a  plane  extending 
perpendicularly  to  the  centreline  of  the  bottle. 

9.  A  combination  as  claimed  in  any  one  of  the  preced- 
ing  Claims,  characterized  in  that  the  sealing  tag  is 
intentionally  roughened  at  least  at  its  side  facing  to- 
wards  the  upper  rim  of  the  bottle. 

1  0.  A  combination  as  claimed  in  any  one  of  the  preced- 
ing  Claims,  characterized  in  that  the  sealing  tag  has 
a  curvature  owing  to  the  fact  that  the  tag  has  a  con- 
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cave  gradient  over  part  of  its  length  at  the  side  fac- 
ing  the  upper  rim  of  the  bottle. 

11.  A  bottle  obviously  designed  for  use  in  a  combination 
as  claimed  in  any  one  of  the  preceding  Claims.  s 

12.  A  cap  obviously  designed  for  use  in  a  combination 
as  claimed  in  one  of  the  above  Claims  1  to  9. 
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