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©  Thin  walled  containers. 

  A  thin  walled  plastic  container  (10)  having  an  opening 
(14)  therein  includes  a  device  (18)  for  increasing  the  rigidity 
of  the  container,  the  device  comprising  an  expandable  body 
(24)  having  an  opening  (28)  therein,  the-body  (24)  being 
located  in the  container  (10)  with  the  opening  (28)  in  the  body 
in  register  with  the  opening  (14)  in  the  container  so  that  the 
interior  of  the  body  is  in  communication  with  the  outside  of 
the  container  and  not  in  communication  with  the  interior  of 
the  container.  The  body  (24)  is  adapted  to  be  expanded,  e.g. 
by  means  of  a  gas,  to  increase  the  pressure  in  the  ullage 
space  (34)  of  the  container  to  increase  the  rigidity  of  the 
container  (10)  when  the  opening  (28)  in  the  body  and  the 
opening  (14)  in  the  container  are  closed  by  closure  means 
(32)  and  (20).  The  increased  rigidity  of  the  container  allows  it 
to  be  transported  and  stored  more  easily. 



BACKGROUND  OF  THE  INVENTION 

This  i nven t ion   r e l a t e s   to  a  thin  walled  c o n t a i n e r   which  inc ludes   a 

device  for  i n c r e a s i n g   the  r i g i d i t y   of  the  c o n t a i n e r ,   and  to  a  method 

of  i n c r e a s i n g   the  r i g i d i t y   of  thin  walled  c o n t a i n e r s .  

In  the  las t   few  years  p l a s t i c   b o t t l e s   and  c o n t a i n e r s   have  become 

widely  used.  The  p l a s t i c s   however  are  a  r e l a t i v e l y   expensive   raw 

ma te r i a l   and  r ecen t   developments  have  been  aimed  at  producing  t h i n  

walled  c o n t a i n e r s .   Of  p a r t i c u l a r   i n t e r e s t   is  the  i n j e c t i o n   s t r e t c h  

blow  moulding  p rocess ,   e s p e c i a l l y   when  appl ied   to  the  m a t e r i a l  

po lye thy l ene   t e r e p h t h a l a t e   (PET).  The  i n j e c t i o n   s t r e t c h   blow 

moulding  process   c o n s i s t s   e s s e n t i a l l y   of  (a)  i n j e c t i o n   blow  mould ing  

the  c o n t a i n e r   in  m i n i a t u r e ,   (b)  s t r e t c h i n g   the  mate r ia l   to  i m p a r t  

s t r eng th   by  a l ignment   of  the  p l a s t i c   molecular   chains ,   and  (c)  blow 

moulding  to  achieve  the  f ina l   thin  walled  product .   C o n t a i n e r s  

produced  by  th i s   method  are  e x c e p t i o n a l l y   s t rong .   They  do,  however ,  

su f fe r   from  the  fact   that   they  lack  r i g i d i t y   which  l i m i t s   t h e  

p o t e n t i a l   market  as  the  c o n t a i n e r s   cannot  be  s tacked.   The  main 

market  for  these   c o n t a i n e r s   has  been  for  the  packaging  of  c a r b o n a t e d  

beverages ,   as  the  p r e s s u r i s a t i o n   produced  by  the  ca rbona t ion   imparts   a 

r i g i d i t y   to  the  f i l l e d   and  sealed  c o n t a i n e r s .  



S i m i l a r l y ,   thin  walled  metal  c o n t a i n e r s   also  lack  r i g i d i t y   which 

reduces  t h e i r   s t a c k a b i l i t y .  

SUMMARY  OF  THE  INVENTION 

According  to  the  invent ion   there   is  provided  a  thin  walled  c o n t a i n e r  

having  an  opening  t he re in   i n c l u d i n g   a  device  for  i n c r e a s i n g   t h e  

r i g i d i t y   of  the  c o n t a i n e r ,   the  device  compris ing  an  expandable  body 

having  an  opening  t h e r e i n ,   the  body  being  located  in  the  c o n t a i n e r  

with  the  opening  in  the  body  in  r e g i s t e r   with  the  opening  in  t h e  

c o n t a i n e r   so  tha t   the  body  is  in  communication  with  the  ou t s ide   of  t h e  

c o n t a i n e r   and  not  in  communication  with  the  i n t e r i o r   of  the  c o n t a i n e r ,  

the  body  being  adapted  to  be  expanded  to  increase   the  p ressure   in  t h e  

u l lage   space  of  the  c o n t a i n e r ,   and  c l o s u r e   means  to  close  the  opening  

in  the  body. 

In  one  embodiment  of  the  i n v e n t i o n ,   the  c o n t a i n e r   may  include  a  cap 

adapted  to  engage  the  c o n t a i n e r   to  c lose   the  opening,  the  cap  having 

an  aper tu re   t h e r e t h r o u g h ,   the  expandable   body  being  a t tached  to  t h e  

cap  with  a  g a s - t i g h t   seal  between  the  cap  and  the  body,  the  opening  in  

the  body  being  in  r e g i s t e r   with  the  a p e r t u r e   in  the  cap,  and  t h e  

c losure   means  being  adapted  to  c lose   the  aper tu re   in  the  cap  and  t h e  

opening  in  the  body.  The  cap  is  p r e f e r a b l y   s c r ew- th readed   and  i s  

adapted  to  engage  with  a  complementary  s c rew- th read   on  the  c o n t a i n e r .  

In  th is   case,  the  con t a ine r   will  g e n e r a l l y   have  only  one  open ing ,  

which  is  used  for  d i spens ing   the  c o n t e n t s   of  the  c o n t a i n e r .  

In  another  embodiment  of  the  i n v e n t i o n ,   the  body  may  be  a t tached  t o  

the  con t a ine r   with  the  opening  in  the  body  being  in  r e g i s t e r   with  t h e  

opening  in  the  c o n t a i n e r ,   and  the  c o n t a i n e r   inc lud ing   a  second 

c loseab le   opening.   In  th i s   case,   the  second  opening  is  used  f o r  

d i spens ing   the  con ten t s   of  the  c o n t a i n e r .  



The  expandable  body  may  be,  for  example,  ba l loon - shaped   or  r e c t a n g u l a r  

in  shape.  A l t e r n a t i v e l y ,   the  body  may  comprise  a  closed  c y l i n d r i c a l  

tube,  the  side  wall  of  the  tube  inc lud ing   one  or  more  c i r c u m f e r e n t i a l  

deformable  r i b s ,   so  tha t   the  tube  is  adapted  to  co l l apse   and  expand .  

The  expandable  body  is  p r e f e r a b l y   adapted  to  be  expanded  by  a  g a s .  

The  body  is  p r e f e r a b l y   expanded  by  i n t r o d u c i n g   into  the  body  a  dose  o f  

a  sol id  or  l i qu id   mate r ia l   which  sublimes  at  ambient  t empera ture   t o  

emit  a  gas,  e.g.   sol id  carbon  d iox ide ,   or  by  i n t roduc ing   a  gas 

d i r e c t l y   into  the  body. 

The  con ta ine r   may  be  a  p l a s t i c   c o n t a i n e r ,   p r e f e r a b l y   a  p l a s t i c  

con t a ine r   made  by  the  i n j e c t i o n   s t r e t c h   blow  moulding  p rocess ,   and 

more  p r e f e r a b l y   a  p l a s t i c   c o n t a i n e r   made  of  p o l y e t h y l e n e  

t e r e p h t h a l a t e .   The  c o n t a i n e r   may  also  be  a  metal  c o n t a i n e r .  

The  c losure   means  for  c los ing   the  opening  in  the  body  may  be  a  p l u g ,  

or  a  non- re tu rn   v a l v e .  

According  to  another   aspect   of  the  inven t ion   there  is  provided  a 

method  of  i n c r e a s i n g   the  r i g i d i t y   of  a  thin  walled  con ta ine r   having  an 

opening  t h e r e i n   inc lud ing   the  steps  of  l oca t i ng   an  expandable  body 

having  an  opening  t he re in   in  the  c o n t a i n e r ,   with  the  opening  in  t h e  

body  in  r e g i s t e r   with  the  opening  in  the  con t a ine r   so  that   the  body  i s  

in  communication  with  the  ou t s ide   of  the  con t a ine r   and  not  in 

communication  with  the  i n t e r i o r   of  the  c o n t a i n e r ,   expanding  the  body 

to  increase   the  p ressure   in  the  u l lage   space  of  the  c o n t a i n e r ,   and 

c los ing   the  opening  in  the  body. 

According  to  a  f u r t h e r   aspect   of  the  i nven t ion ,   there  is  provided  a 

c losure   device  for  c los ing   an  opening  in  a  thin  walled  c o n t a i n e r ,  

comprising  a  cap  adapted  to  engage  the  c o n t a i n e r   to  close  the  o p e n i n g ,  

the  cap  having  an  ape r tu re   t h e r e t h r o u g h ,   an  expandable  body  a t t a c h e d  



to  the  cap  with  a  g a s - t i g h t   seal  between  the  cap  and  the  body,  t h e  

body  inc luding   an  opening  in  r e g i s t e r   with  the  ape r tu re   in  the  cap  and 

the  body  being  adapted  to  be  loca ted   in  the  c o n t a i n e r   when  the  cap  i s  

engaged  with  the  c o n t a i n e r   and  to  be  expanded  to  i nc rease   the  p r e s s u r e  
in  the  u l lage  space  of  the  c o n t a i n e r ,   and  c losure   means  for  c l o s i n g  

the  opening  in  the  body  and  the  a p e r t u r e   in  the  c a p .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  schemat ic   side  v iew of   a  f i r s t   embodiment  of  a  c o n t a i n e r  

and  device  according   to  the  i n v e n t i o n ;   and 

Figure  2  is  a  schemat ic   side  view  of  a  second  embodiment  of  a 

con ta iner   and  device  according   to  the  i n v e n t i o n .  

DESCRIPTION  OF  PREFERRED  EMBODIMENTS 

Referr ing  to  Figure  1,  there   is  shown  a  thin  walled  con ta ine r   10 

having  an  e x t e r n a l l y   s c r ew- th r eaded   neck  12  surrounding  an  opening  14 

and  p a r t i a l l y   f i l l e d   with  a  non-ca rbona ted   product  16,  and  a  c l o s u r e  

d e v i c e - i n d i c a t e d   g e n e r a l l y   at  18.  The  thin  walled  con ta ine r   10  may 

be,  for  example,  a  p l a s t i c   c o n t a i n e r ,   e.g.  a  p o l y e t h y l e n e  

t e r e p h t h a l a t e   c o n t a i n e r   made  by  the  i n j e c t i o n   s t r e t c h   blow  moulding 

process,   or  a  metal  c o n t a i n e r .  

The  c losure  device  18  inc ludes   a  cap  20  having  an  i n t e rna l   sc rew-  

thread  which  is  complementary  to  the  sc rew- th read   on  the  neck  12  o f  

the  con ta ine r   10  so  tha t   the  cap  20  may  be  engaged  on  the  neck  12  o f  

the  con t a ine r   10,  as  shown,  to  close  the  opening  14,  the  cap  20  hav ing  

an  aper ture   22  which  is  s c r e w - t h r e a d e d ,   t h e r e t h r o u g h .   An  e x p a n d a b l e  

body  24  which  is  b a l l o o n - s h a p e d   and  has  a  neck  26  surrounding  an 

opening  28  is  a t t ached   by  means  of  i t s   neck  26  to  the  i n t e r i o r   of  t h e  

aper ture   22  at  30  so  tha t   there   is  a  g a s - t i g h t   seal  between  the  body 

24  and  the  cap  20  and  so  tha t   the  opening  28  is  in  r e g i s t e r   with  t h e  



aper ture   22.  A  plug  32  which  has  a  complementary  screw  thread  to  t h e  

thread  of  the  a p e r t u r e   22,  is  engaged  in  the  a p e r t u r e   22  of  the  cap  20 

so  that   i t   c l o s e s   the  aper ture   22  and  the  opening  28  in  the  body  24.  

The  s c r e w - t h r e a d   on  the  plug  32  is  broken  in  one  or  more  places   so 

that   when  the  plug  32 , i s   unscrewed  from  the  a p e r t u r e   22,  gas  c o n t a i n e d  

in  the  body  24  may  escape  before  the  plug  32 i.s  comple te ly   removed. 

The  cap  20  and  the  plug  32  may  be  made  of  a  p l a s t i c s   m a t e r i a l .   The 

body  24  may  be  made  of  any  mater ia l   which  will  expand  s u f f i c i e n t l y .  

The  use  of  the  c o n t a i n e r   10  will  now  be  d e s c r i b e d .   The  c o n t a i n e r   10 

is  f i l l e d   to  the  level  shown  with  a  non-ca rbona ted   product   16,  l e a v i n g  

an  u l l age   space  34  above  the  product  16.  The  f l e x i b l e   body  24  i s  

located  in  the  c o n t a i n e r   10  as  shown  in  Figure  1,  and  the  cap  20  i s  

screwed  on  to  the  neck  12  of  the  con t a ine r   10.  The  plug  32  i s  

unscrewed  from  the  aper tu re   22  and  a  dose  of  a  so l id   or  a  l i q u i d  

mate r ia l   which  sublimes  at  ambient  t empera tu re   to  emit  a  gas,  e . g .  
sol id  carbon  d iox ide ,   is  placed  in  the  body  24.  The  plug  32  is  t hen  

replaced   in  the  ape r tu re   22  thus  sea l ing   the  body  24.  As  t h e  

ma te r i a l   subl imes  and  the  gas  is  e m i t t e d ,  t h e   body  24  expands  unt i l   i t  

p a r t i a l l y   or  c o m p l e t e l y  f i l l s   the  u l lage  space  34  to  i nc rea se   t h e  

p res su re   in  the  u l lage   space  34,  thus  p r e s s u r i s i n g   the  c o n t a i n e r   10  t o  

impart  r i g i d i t y   t h e r e t o .   The  con t a ine r   10  may  now  be  t r a n s p o r t e d   and 

stored  wi thout   fear   of  damage  t h e r e t o .  

When  it   is  d e s i r e d   to  use  the  product  16  s tored  in  the  c o n t a i n e r   10, 

the  plug  32  is  unscrewed  from  the  aper tu re   22  thus  a l l o w i n g  t h e   gas  in  

the  body  24  to  escape  and  the  body  24  to  d e f l a t e .   The  cap  20  is  then  

unscrewed  from  the  neck  12  to  give  access  to  the  product   16. 

Refer r ing   to  Figure  2,  there  is  shown  a  thin  walled  con t a ine r   50 

having  a  f i r s t   opening  52,  and  a  second  opening  54  closed  by  a  cap  56, 

and  a  device  for  impart ing  r i g i d i t y   to  the  c o n t a i n e r ,   i n d i c a t e d  



g e n e r a l l y   at  58.  The  c o n t a i n e r   50  is  p a r t i a l l y   f i l l e d   with  a  non- 

ca rbona ted   product   60.  Again,  the  con t a ine r   50  may  be  a  p l a s t i c  

c o n t a i n e r   or  a  metal  c o n t a i n e r .  

The  device   58  compr ises   a  f l e x i b l e   r e c t a n g u l a r - s h a p e d   body  62  having 

an  opening  64,  the  body  62  being  a t tached  to  the  i n t e r i o r   wall  of  t h e  

c o n t a i n e r   50,  with  the  opening  64  in  the  body  62  being  in  r e g i s t e r  

with  the  opening  52  in  the  con ta ine r   50.  A  non - r e tu rn   valve  66 

c loses   the  opening  64  in  the  body  62  and  the  opening  52  in  t h e  

c o n t a i n e r   50.  The  do t ted   l ines   i l l u s t r a t e   the  body  62  b e f o r e  

expans ion ,   and  the  so l id   l ines   i l l u s t r a t e   the  body  62  a f t e r   e x p a n s i o n .  

The  body  62  may  be  a t t a c h e d   to  the  con t a ine r   50,  e .g.   by  heat  o r  

u l t r a s o n i c   welding  or  g lue ing ,   with  the  non- re tu rn   valve  66  then  being 

i n s e r t e d   in  the  openings   52  and  64,  e.g.   by  means  of  a  s n a p - f i t ,   o r  

the  body  62  may  f i r s t   be  a t tached   to  the  valve  66  by  s imi l a r   methods ,  

and  then  the  body  62  and  valve  66  i n s e r t e d   in  the  c o n t a i n e r   50.  

The  use  of  the  c o n t a i n e r   50  will  now  be  d e s c r i b e d .   The  c o n t a i n e r   50 

is  f i l l e d   t o  t h e   l eve l  shown   with  a  non-carbona ted   product  60,  l e a v i n g  

an  u l l age   space  68  above  the  product  60.  The  cap  56  is  then  screwed 

on  to  the  opening  54  to  close  i t .   The  body  62  which  is  a l r e a d y  

I  loca ted   in  the  c o n t a i n e r   50,  is  then  f i l l e d   with  a  gas  through  t h e  

n o n - r e t u r n   valve  66,  un t i l   the  bag  62  expands  to  i nc rease   the  p r e s s u r e  
in  the  u l l age   space  68,  thus  p r e s s u r i s i n g   the  c o n t a i n e r   50  to  impart  a 

r i g i d i t y   t h e r e t o .   The  c o n t a i n e r   50  may  now  be  t r a n s p o r t e d   and  s t o r e d  

without  fear   of  damage  t h e r e t o .  

5  When  it  is  de s i r ed   to  use  the  product  60  s tored  in  the  c o n t a i n e r   50, 

the  n o n - r e t u r n   valve  66  is  opened  to  allow  the  body  62  to  d e f l a t e ,   and 

then  the  cap  56  is  removed  from  the  opening  54,  to  give  access  to  t he  

product   60 .  



The  con t a ine r   of  the  i nven t ion   has  severa l   advantages .   F i r s t l y ,   such 

c o n t a i n e r s   have  a  high  degree  of  r i g i d i t y .   Therefore ,   they  can  be 

e a s i l y   and  safe ly   s tacked  wi thout   damage  to  the  c o n t a i n e r s .   T h i s  

r e s u l t s   in  the  advantages  that   they  can  be  t r a n s p o r t e d   more  e a s i l y   and 

economica l ly ,   and  tha t   they  can  be  s tacked  b e t t e r   on  supermarket  and 

shop  she lves .   Secondly,   as  the  gas  which  is  used  to  p r e s s u r i s e   t h e  

c o n t a i n e r s ,   is  conf ined  in  a  c losed  body,  t h e r e   is  no  con tamina t ion   o f  

the  product  conta ined  in  the  c o n t a i n e r   by  the  gas.  The  con t a ine r   may 

t h e r e f o r e   be  used  to  conta in   a  wide  v a r i e t y   of  products   such  as  e d i b l e  

o i l s ,   food  products  such  as  mayonnaise,   t o i l e t r i e s ,   p h a r m a c e u t i c a l s ,  

household  chemicals  and  i n d u s t r i a l   c h e m i c a l s .  



1. 

A  thin  walled  c o n t a i n e r   (10,  50)  having  an  opening  (14,  52)  t h e r e i n   i s  

c h a r a c t e r i s e d   in  t ha t   it  inc ludes   a  device  (18,  58)  for  i n c r e a s i n g   t h e  

r i g i d i t y   of  the  c o n t a i n e r   (10,  50),  the  device  (18,  58)  compris ing  an 

expandable  body  (24,  62)  having  an  opening  (28,  64)  t h e r e i n ,   the  body 

(24,  62)  being  loca ted   in  the  c o n t a i n e r   (10,  50)  with  the  opening  (28 ,  

64)  in  the  body  (24,  62)  in  r e g i s t e r   with  the  opening  (14,  52)  in  t h e  

con ta ine r   (10,  50)  so  tha t   the  body  (24,  62)  is  in  communication  w i t h  

the  outs ide   of  the  c o n t a i n e r   (10,  50)  and  not  in  communication  w i t h  

the  i n t e r i o r   of  the  c o n t a i n e r   (10,  50),  the  body  (24,  62)  be ing  

adapted  to  be  expanded  to  i n c r e a s e   the  p ressure   in  the  ul lage  space  

(34,  68)  of  the  c o n t a i n e r   (10,  50),  and  c losure   means  (32,  66)  t o  

close  the  opening  (28,  64)  in  the  body  (24,  6 2 ) .  

2.  

A  con ta ine r   accord ing   to  claim  1  c h a r a c t e r i s e d   in  that   the  c o n t a i n e r  

(10)  inc)udes   a  cap  (20)  adapted  to  engage  the  con t a ine r   (10)  to  c l o s e  

the  opening  (14),  the  cap  (20)  having  an  ape r tu re   (22)  t h e r e t h r o u g h ,  

the  expandable  body  (24)  being  a t t ached   to  the  cap  (20)  with  a  gas  

t i gh t   seal  between  the  cap  (20)  and  the  body  (24),  the  opening  (28)  i n  

the  body  (24)  being  in  r e g i s t e r   with  the  aper ture   (22)  in  the  cap 

(20),  and  the  c lo su re   means  (32)  being  adapted  to  close  the  a p e r t u r e  

(22)  in  the  cap  (20)  and  the  opening  (28)  in  the  body  ( 2 4 ) .  

3. 

A  con ta ine r   accord ing   to  claim  2  c h a r a c t e r i s e d   in  that   the  cap  (20)  i s  

sc rew- threaded   and  is  adapted  to  engage  with  a  complementary  sc rew-  

thread  on  the  c o n t a i n e r   ( 1 0 ) .  



4 .  

A  c o n t a i n e r   accord ing   to  claim  1  c h a r a c t e r i s e d   in  tha t   the  body  (62) 

is  a t t ached   to  the  c o n t a i n e r   (50)  with  the  opening  (64)  in  the  body 

(62)  being  in  r e g i s t e r   with  the  opening  (52)  in  the  c o n t a i n e r   ( 5 0 ) ,  

and  the  c o n t a i n e r   (50)  includes  a  second  c l o s a b l e   opening  ( 5 4 ) .  

5 .  

A  c o n t a i n e r   accord ing   to  any one  of  the  p receding   claims  c h a r a c t e r i s e d  

in  that   the  body  (24,  62)  is  adapted  to  be  expanded  by  a  g a s .  

6 .  

A  c o n t a i n e r   accord ing   to  claim  5  c h a r a c t e r i s e d   in  that   the  body  (24 ,  

62)  is  adapted  to  be  expanded  by  i n t r o d u c i n g   into  the  body  (24,  62)  a 

dose  of  a  so l id   or  l iquid   mater ia l   which  sublimes  at  ambien t  

t empera tu re   to  emit  a  g a s .  

7. 

A  c o n t a i n e r   accord ing   to  claim  6  c h a r a c t e r i s e d   in  that   the  mater ia l   i s  

sol id  carbon  d i o x i d e .  

8 .  

A  c o n t a i n e r   accord ing   to  any one  of  the  preceding  claims  c h a r a c t e r i s e d  

in  that   the  c o n t a i n e r   is  a  p l a s t i c   c o n t a i n e r .  

I  9 .  

A  c o n t a i n e r   accord ing   to  claim  8  c h a r a c t e r i s e d   in  that   the  p l a s t i c  

c o n t a i n e r   is  made  by  the  i n j e c t i o n   s t r e t c h   blow  moulding  p r o c e s s .  

10. 

A  con t a ine r   accord ing   to  claim  9  c h a r a c t e r i s e d   in  that   the  p l a s t i c  

)  c o n t a i n e r   is  made of  po lye thylene   t e r e p h t h a l a t e .  



11.  

A  c o n t a i n e r   according   to  any one  of  claims  1  to  7  c h a r a c t e r i s e d   in  

tha t   t h e   c o n t a i n e r   is  a  metal  c o n t a i n e r .  

12.  

A  c o n t a i n e r   according  to  any one  of  the  preceding   claims  c h a r a c t e r i s e d  

in  t h a t   the  c losu re   means  comprises  a  plug  ( 3 2 ) .  

13. 

A  c o n t a i n e r   according   to  any one  of  claims  1  to  11  c h a r a c t e r i s e d   in  

tha t   t he   c l o s u r e   means  comprises  a  non - re tu rn   valve  ( 6 6 ) .  

14. 

A  metrod  of  i n c r e a s i n g   the  r i g i d i t y   of  a  thin  walled  con ta ine r   (10 ,  

50)  having  an  opening  (14,  52)  t he re in   c h a r a c t e r i s e d   in  that   i t  

i n c l u d e s   the  s teps  of  l o c a t i n g   an  expandable  body  (24,  62)  having  an 

opening  (28,  64)  t h e r e i n   in  the  con ta ine r   (10,  50),  with  the  opening 

(28,  64)  in  the  body  (24,  62)  in  r e g i s t e r   with  the  opening  (14,  52)  in  

the  c o n t a i n e r   (10,  50),  so  t h a t  t h e   body  (24,  62)  is  in  communicat ion 

with  the  o u t s i d e   of  the  c o n t a i n e r   (10,  50)  and  not  in  communicat ion 

with  the  i n t e r i o r   of  the  con ta ine r   (10,  50),  expanding  the  body  (24, 

62)  to  i n c r e a s e   the  p r e s su re   in  the  u l lage   space  (34,  68)  of  t h e  

c o n t a i n e r   (10,  50),  and  c los ing   the  opening  (28,  64)  in  the  body  (24,  

6 2 ) .  

15. 

A  c l o s u r e   device  (18)  for  c los ing  an  opening  (14)  in  a  thin  w a l l e d  

c o n t a i n e r   (10)  comprises  a  cap  (20)  adapted  to  engage  the  c o n t a i n e r  

(10)  to  c lose   the  opening  (14),  the  cap  (20)  having  an  aper ture   (22) 

t h e r e t h r o u g h ,   an  expandable   body  (24)  a t t ached   to  the  cap  (20)  with  a 

g a s - t i g h t   seal  between  the  cap  (20)  and  the  body  (24),   the  body  (24) 

i nc lud ing   an  opening  (28)  in  r e g i s t e r   with  the  ape r tu r e   (22)  in  t h e  

cap  (20)  and  the  body  (24)  being  adapted  to  be  l o c a t e d  i n   t h e  



c o n t a i n e r   (10)  when  the  cap  (20)  is  engaged  with  the  c o n t a i n e r   (10) 

and  to  be  expanded  to  inc rease   the  p re s su re   in  the  u l lage   space  (34) 

of  the  c o n t a i n e r   (10),  and  c losure   means (32)   for  c los ing   the  open ing  

(28)  in  the  body  (24) ' and   the  aper tu re   (22)  in  the  cap  ( 2 0 ) .  
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