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©  A  container  (10)  for  storage,  transport,  and 
dispensing  of  liquid  chemicals  includes  a  fluid 
container  (12)  having  a  port  (18),  a  dip  tube  (22) 
having  a  fluid  passage  from  an  upper  end  to  a 
lower  end  of  the  dip  tube,  a  dip  tube  coupling 
(24)  at  the  upper  end  of  the  dip  tube  (22)  for 
insertion  into  the  port,  and  a  rupturable  mem- 
brane  (27)  sealed  over  a  top  end  of  the  port.  The 
dip  tube  coupling  (24)  has  a  cavity  (76)  in  its 
upper  end  and  a  fluid  passage  (80)  connecting 
the  cavity  (76)  with  the  fluid  passage  of  the  dip 
tube  (22).  The  dip  tube  coupling  (24)  defines  a 
gas  passage  (90)  extending  from  an  interior  of 
the  fluid  container  to  the  cavity  (76).  A  ruptur- 
able  membrane  (27)  is  positioned  over  a  top  end 
of  the  port  to  seal  the  cavity,  so  that  when  the 
rupturable  membrane  (27)  is  punctured  or  re- 
moved,  gas  from  the  fluid  container  (12),  which 
has  accumulated  in  the  cavity,  is  permitted  to 
escape.  To  remove  the  liquid  chemical,  the  cap 
(28)  is  removed  to  expose  the  rupturable  mem- 
brane  (27).  A  probe  (46)  is  next  inserted  through 
the  membrane  (27)  to  allow  gas  to  escape,  and 
into  the  cavity  (76),  whereby  the  probe  (46), 
upon  insertion  into  the  cavity  (76),  causes  the 
gas  passage  (90)  to  be  blocked.  Liquid  is  dis- 
pensed  from  the  fluid  container  (12)  through  a 
fluid  passage  within  the  dip  tube  (22)  and 
through  a  flow  passage  (144)  within  the  probe 
(46). 
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The  invention  relates  to  containers  for  storage, 
transport  and  use  of  liquid  chemicals  including  acids, 
solvents,  bases,  photo-resists,  dopants,  inorganics, 
organics,  biological  solutions,  pharmaceuticals,  and 
radio-active  chemicals.  In  particular,  the  invention  re- 
lates  to  a  container  which  uses  a  dip  tube,  and  to  dis- 
pensing  systems  used  in  conjunction  with  this  con- 
tainer. 

A  dip  tube  allows  for  safe  dispensing  of  a  liquid 
chemical  from  larger  sized  containers  having  capaci- 
ties  greater  than  one  gallon.  The  use  of  a  dip  tube  per- 
mits  the  container  to  be  kept  upright  while  the  liquid 
chemical  is  dispensed  from  the  container.  Dip  tubes 
have  been  commonly  used  to  insure  that  the  com- 
plete  contents  of  the  container  have  been  emptied. 
However,  in  order  to  assure  that  the  contamination  is 
kept  to  a  minimum,  it  would  be  desirable  to  install  the 
dip  tube  immediately  after  the  container  is  filled  with 
the  liquid  chemical.  Because  dangerous  drips  and 
spills  occur  when  the  dip  tube  is  removed,  it  is  not 
practical  to  extract  a  long  dip  tube  from  one  container 
to  insert  it  in  another  container.  Consequently,  once 
the  dip  tube  is  installed,  it  should  not  be  removed  until 
all  the  liquid  is  dispensed. 

If  the  dip  tube  is  in  place  from  immediately  after 
filling  the  container,  problems  may  arise  when  the  liq- 
uid  chemical  is  dispensed.  During  shipping  and  han- 
dling,  vapor  pressure  is  generated  inside  the  contain- 
er.  If  the  container  is  not  properly  vented,  the  chemi- 
cal  vapor  pressure  will  force  the  liquid  chemical  up  the 
dip  tube  upon  removal  of  the  cap  or  seal  used  during 
shipment  to  cover  the  upper  end  of  the  dip  tube.  As  a 
result,  a  vapor  pressure  build  up  can  cause  danger- 
ous  liquid  chemical  spills.  To  prevent  these  spills, 
chemical  vapor  pressure  buildup  must  be  vented  be- 
fore  liquid  chemical  is  dispersed.  Consequently,  liquid 
chemical  containers  using  dip  tubes  are  required  to 
have  an  add  itional  mout  h  or  port  to  permit  t  he  venting 
of  vapor  pressure  buildup  before  dispensing  liquid 
chemical  through  the  dip  tube. 

Before  the  employment  of  double  containment 
containers  for  liquid  chemicals,  liquid  chemicals  were 
dispensed  from  containers  by  either  pumping  the  liq- 
uid  chemicals  out  or  by  placing  the  container  in  a 
pressure  vessel  to  force  liquid  chemicals  out  to  a  dis- 
pense  point. 

To  allow  for  direct  pressurization  of  the  shipping 
containers  and  to  enable  complete  reuse  of  the  con- 
tainers,  the  containers  were  usually  constructed  of 
more  substantial  materials.  The  containers  consisted 
of  formed  and  welded  metallic  vessels,  typically  stain- 
less  steel,  certified  to  specified  transportation  regu- 
lations.  However,  this  system  had  several  drawbacks. 
With  certain  chemicals,  contact  with  a  metallic  con- 
tainer  caused  ionic  contamination.  In  addition,  remov- 
al  of  submicron  particulate  inside  the  container  was 
extremely  difficult.  These  particulates  ended  up  in 
the  liquid  chemical  and  affected  the  purity  of  the  liq- 

uid  chemical.  In  addition,  the  handling  logistics  of  re- 
turning  the  empty  container  to  the  chemical  supplier 
for  refilling  was  problematic.  To  avoid  the  possibility 
of  cross-contamination,  a  specific  container  had  to  be 

5  dedicated  to  a  specific  chemical  and  to  a  specific 
user. 

An  additional  feature  which  presently  solves 
these  problems  is  the  use  of  a  double  containment 
container  having  a  pre-cleaned,  flexible  film  bag,  con- 

10  structed  of  inert  materials  and  placed  within  an  outer 
container.  After  the  liquid  chemicals  have  been  dis- 
pensed  from  the  film  bag,  the  film  bag  can  be  easily 
disposed  of.  By  inserting  a  fresh,  pre-cleaned  bag  in 
the  existing  outer  container,  contamination,  logistics, 

15  reuse  and  environmental  issues  are  addressed.  See 
U.S.  Patent  No.  5,102,010  to  Osgar  et  al.  issued  on 
April  7,  1992,  which  is  assigned  to  NOW  Technolo- 
gies,  Inc. 

The  present  invention  is  a  container  for  liquid 
20  chemicals  having  a  single  port  which  contains  a  dip 

tube  which  vents  chemical  vapor  pressure  buildup.  In 
a  preferred  embodiment,  the  container  includes  an 
outer  container  having  a  mouth;  a  fitment  for  mount- 
ing  in  the  mouth;  an  inert,  corrosion-resistant,  flexible 

25  bag  mounted  to  the  lower  end  of  the  fitment  and  posi- 
tioned  within  an  interior  of  the  outer  container;  a  dip 
tube  having  a  fluid  passage  from  an  upper  end  to  a 
lower  end  of  the  dip  tube;  a  dip  tube  coupling  at  the 
upper  end  of  the  dip  tube  for  insertion  into  the  fitment; 

30  and  a  rupturable  membrane  sealed  over  the  top  end 
of  the  fitment.  The  dip  tube  coupling  has  a  cavity  in 
its  upper  end  and  defines  a  gas  passage  which  ex- 
tends  from  an  interior  of  the  bag  to  the  cavity.  In  ad- 
dition,  a  cap  may  be  mounted  over  the  mouth  of  the 

35  bottle  to  cover  the  rupturable  membrane. 
When  the  bag  has  been  placed  within  the  interior 

of  the  outer  container  and  the  bag's  attached  fitment 
has  been  mounted  in  the  mouth  of  the  outer  contain- 
er,  the  bag  is  preferably  expanded  with  nitrogen  or 

40  compressed  air  before  filling.  Afterward,  the  bag  is  fil- 
led  with  liquid  chemicals  through  the  fitment.  The  dip 
tube  and  the  dip  tube  coupling  are  then  inserted 
through  the  fitment.  The  rupturable  membrane  is 
placed  over  a  top  end  of  the  fitment  to  seal  the  cavity. 

45  In  addition,  a  cap  may  be  placed  overthe  mouth  of  the 
bottle  tocoverthe  rupturable  membrane.  During  ship- 
ping  and  handling,  any  gas  that  is  generated  in  the 
flexible  bag  may  flow  through  the  gas  passage  de- 
fined  by  the  dip  tube  coupling  to  accumulate  in  the 

so  cavity  at  the  upper  end  of  the  dip  tube  coupling. 
To  dispense  the  liquid  chemical,  the  cap  is  re- 

moved  and  a  probe  is  inserted  through  the  membrane 
to  permit  gas  from  the  interior  of  the  bag  which  has 
accumulated  in  the  cavity  to  escape.  Upon  full  inser- 

55  tion  of  the  probe  into  the  cavity,  the  gas  passage  is 
blocked.  The  liquid  chemical  is  then  dispensed  from 
the  bag  through  the  fluid  passage  of  the  dip  tube  and 
through  a  flow  passage  in  the  probe. 
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In  one  embodiment  of  the  present  invention,  the 
dip  tube  coupling  defines  a  gas  passage  by  using  a 
spacing  element  positioned  between  the  dip  tube 
coupling  and  the  fitment.  The  spacing  element 
spaces  apart  the  dip  tube  coupling  and  the  fitment  to 
provide  a  gas  passage  extending  from  the  interior  of 
the  flexible  bag,  between  an  outer  surface  of  the  dip 
tube  coupling  and  an  inner  surface  of  the  fitment,  to 
the  cavity  of  the  dip  tube  coupling.  The  spacing  ele- 
ment  is  comprised  of  an  annular  ring  integral  to  the 
outer  surface  of  the  dip  tube  coupling.  The  annular 
ring  has  a  notch  to  permit  gas  to  flow  past  the  annular 
ring. 

In  another  embodiment  of  the  present  invention, 
the  dip  tube  coupling  defines  a  gas  passage  which 
extends  from  the  interior  of  the  flexible  bag,  through 
the  dip  tube  coupling,  to  the  cavity  of  the  dip  tube  cou- 
pling. 

The  inventionis  described  in  detail  in  connection 
with  the  drawings  in  which: 

Figure  1  is  a  sectional  view  of  a  double  contain- 
ment  liquid  chemical  handling  system  of  the  present 
invention. 

Figure  2  is  an  exploded  sectional  view  of  a  top 
end  of  the  container  and  cap  of  the  system  of  Figure 
1. 

Figure  3  is  a  sectional  view  of  the  top  end  of  the 
container  of  Figures  1  and  2  assembled  with  the  cap 
mounted  thereon. 

Figure  4  is  an  exploded  sectional  view  of  the  dis- 
penser  of  the  system  of  Figure  1  . 

Figure  5  is  a  sectional  view  of  the  assembled  dis- 
penser  of  Figures  1  and  4. 

Figure  6  is  a  sectional  view  of  an  upper  end  of  the 
system  of  Figure  1  showing  the  container  and  the  dis- 
penser  assembled. 

Figure  7  is  a  sectional  view  of  an  alternative  em- 
bodiment  of  a  dip  tube  coupling. 

Figure  1  shows  a  preferred  embodiment  of  a  dou- 
ble-containment  liquid  chemical  handling  system  10 
which  includes  container  12  and  dispenser  14.  Con- 
tainer  12  includes  outer  container  16,  fitment  18,  re- 
tainer  19,  flexible  bag  20,  dip  tube  22,  coupling  24, 
closure  26,  rupturable  membrane  27,  and  cap  28. 

Outer  container  16  has  externally  threaded 
mouth  30  in  which  retainer  19  and  fitment  18  are 
mounted.  Flexible  bag  20  is  attached  to  fitment  1  8  and 
is  located  within  outer  container  16.  Dip  tube  coupling 
24  rests  within  fitment  18  and  is  coupled  to  dip  tube 
22,  which  extends  down  into  interior  31  of  flexible  bag 
20.  Closure  26  encloses  fitment  18,  dip  tube  coupling 
24,  and  mouth  30  of  outer  container  16  while  sealing 
fitment  18  and  outer  container  16  with  rupturable 
membrane  27.  Cap  28  is  screwed  on  top  of  closure  26. 

Outer  container  16  provides  the  mechanical  sup- 
port  and  protection  required  by  flexible  bag  20  during 
filling,  transport,  handling,  and  dispensing.  Outer 
container  16  is  typically  constructed  of  metal,  al- 

though  other  materials,  including  plastic  materials, 
may  also  be  used,  depending  upon  government  reg- 
ulatory  specifications  for  handling  of  the  particular 
liquid  chemical  to  be  contained  within  container  12. 

5  Outer  container  16  is  generally  a  steel  drum  having 
bottom  32,  sidewall  34,  sloped  top  36,  externally 
threaded  mouth  30,  and  formed  handle  38.  Sloped 
top  36  is  inset  below  an  upper  edge  of  sidewall  34. 
Sidewall  34  of  outer  container  16  protects  cap  28,  clo- 

10  sure  26,  and  mouth  30  of  container  12. 
Fitment  18  is  mounted  to  mouth  30  of  outer  con- 

tainer  16  by  retainer  19  and  upholds  flexible  bag  20 
within  outer  container  16.  During  filling,  bag  20  is  first 
inflated  with  a  gas  such  as  nitrogen  and  liquid  chem- 

15  ical  is  then  supplied  through  fitment  1  8  to  fill  flexible 
bag  20  within  outer  container  1  6.  After  bag  20  is  filled, 
dip  tube  22  and  dip  tube  coupling  24  are  inserted  into 
fitment  18.  Dip  tube  coupling  24  rests  within  fitment 
18  and  supports  dip  tube  22  within  flexible  bag  20. 

20  Dip  tube  22  permits  container  12  to  be  kept  upright 
while  liquid  chemical  is  dispensed  from  container  12. 
Dip  tube  22  also  insures  that  the  complete  contents 
of  container  12  are  emptied.  Consequently,  dip  tube 
22  allows  for  safe  dispensing  of  liquid  chemical  from 

25  large  containers,  (e.g.  larger  than  one  gallon  capaci- 
ty).  In  order  to  assure  that  contamination  is  kept  to  a 
minimum,  dip  tube  22  is  installed  immediately  after 
flexible  bag  20  of  container  12  is  filled  with  the  liquid 
chemical.  Because  dangerous  drips  and  spills  can  oc- 

30  cur  when  dip  tube  22  is  removed,  dip  tube  22  is  not 
removed  until  after  all  the  liquid  is  dispensed  from 
container  12. 

Closure  26  and  rupturable  membrane  27  seal  fit- 
ment  18  while  stabilizing  and  protecting  fitment  18 

35  and  mouth  30  of  outer  container  16.  Cap  28,  mean- 
while,  covers  and  protects  rupturable  membrane  27 
during  shipping  and  handling  of  container  12. 

Dispenser  14  includes  lower  connector  42,  retain- 
er  44,  probe  46,  and  upper  connector  48.  Retainer  44 

40  is  nested  within  lower  connector  42.  Probe  46  ex- 
tends  through  retainer  44  and  is  supported  by  retainer 
44.  Upper  connector  48  couples  with  retainer  44  and 
lower  connector  42  to  enclose  probe  46. 

To  dispense  liquid  chemical  from  container  12, 
45  cap  28  must  first  be  removed.  Probe  46  is  inserted 

through  rupturable  membrane  27  to  release  gas  that 
has  accumulated  from  liquid  chemical  within  flexible 
bag  20.  As  a  result,  vapor  pressure  buildup  within 
flexible  bag  20  is  vented.  Probe  46  is  then  inserted 

so  fully  into  dip  tube  coupling  24.  Pressurized  fluid,  pre- 
ferably  compressed  air  or  nitrogen,  is  supplied  to 
compression  space  50,  located  between  an  inner  wall 
of  outer  container  16  and  an  outer  surface  of  flexible 
bag  20,  to  force  liquid  chemical  up  through  dip  tube 

55  22,  dip  tube  coupling  24,  and  probe  46  to  a  dispense 
point.  Alternatively,  a  pump  connected  to  probe  46 
can  withdraw  liquid  chemical  from  the  container  12. 
As  liquid  chemical  is  withdrawn  from  flexible  bag  20 
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of  container  12,  air  is  permitted  to  enter  compression 
space  50  thereby  collapsing  bag  20. 

Container  12  is  shown  in  more  detail  in  Figures  2 
and  3.  Figure  2  shows  an  exploded  sectional  view  of 
a  top  end  of  container  12  and  Figure  3  shows  an  as- 
sembled  sectional  view  of  container  12.  As  shown  in 
Figures  2  and  3,  container  1  2  includes  outer  container 
16,  fitment  18,  retainer  19,  flexible  bag  20,  dip  tube 
22,  dip  tube  coupling  24,  closure  26,  rupturable  mem- 
brane  27,  cap  28,  and  O-rings  52,  54  and  56. 

Fitment  18  includes  mouth  58,  lip  60,  throat  62, 
neck  64,  shoulder  66  and  portal  67.  Portal  67  extends 
through  fitment  18  and  is  in  communication  with  inter- 
ior  31  of  flexible  bag  20.  Lip  60  is  located  at  an  upper 
end  of  mouth  58  and  extends  horizontally  outward 
from  mouth  58  at  a  90°  angle.  Toward  a  lower  end  of 
mouth  58,  fitment  18  narrows  to  form  throat  62.  Neck 
64  extends  from  throat  62  down  into  outer  container 
16,  at  which  point,  fitment  18  extends  outward  sub- 
stantially  horizontal  from  neck  64  to  form  shoulder  66. 
Shoulder  66  supports  flexible  bag  20  within  outer 
container  16.  Flexible  bag  20  is  sealed  to  shoulder  66 
such  that  during  filling  of  flexible  bag  20,  liquid  chem- 
ical  cannot  come  in  contact  with  outer  container  16. 
Thus,  contamination  is  avoided. 

In  one  preferred  embodiment,  retainer  19  is  a 
clam  shell  type  ring  joined  by  a  living  hinge  as  shown 
in  U.S.  Patent  No.  5,102,010  to  Osgaret  al.  issued  on 
April  7,  1992,  which  is  assigned  to  NOW  Technolo- 
gies,  Inc.  Retainer  1  9  mounts  fitment  1  8  within  mouth 
30  of  outer  container  16  and  includes  brim  68,  hori- 
zontal  ledge  70,  side  walls  71,  support  walls  73,  and 
opening  72.  Brim  68  is  horizontal  and  extends  out- 
ward  from  a  top  end  of  side  walls  71  .  Below  brim  68, 
retainer  19  extends  vertically,  bends  at  a  right  angle 
outward  from  side  walls  71,  to  form  horizontal  ledge 
70,  and  bends  90°  downward  to  form  support  walls 
73.  An  inside  diameter  of  side  walls  71  and  brim  68  is 
widerthan  an  outside  diameter  of  mouth  58  of  fitment 
18.  Brim  68  supports  fitment  18  below  lip  60  of  fitment 
18.  Horizontal  ledge  70  rests  upon  edge  74,  located 
on  an  inner  surface  of  mouth  30  of  outer  container  16. 
Edge  74  supports  retainer  1  9  within  mouth  30  of  outer 
container  16.  Opening  72,  within  horizontal  ledge  70, 
is  in  communication  with  compression  space  50  and 
permits  a  fluid  to  be  supplied  to  compression  space 
50,  thereby  collapsing  flexible  bag  20  and  forcing  the 
liquid  chemical  up  through  dip  tube  22  to  dispense  liq- 
uid  chemical.  Alternatively,  liquid  chemical  can  be 
pumped  out  of  flexible  bag  20  whereby  opening  72 
vents  air  to  compression  space  50. 

Dip  tube  coupling  24  rests  within  fitment  18.  Dip 
tube  coupling  24  includes  cavity  76,  fluid  passage  80, 
annular  ring  82,  shoulder  84,  groove,  rim  87  and  notch 
88.  Cavity  76  is  centered  within  dip  tube  coupling  24 
at  its  upper  end  and  narrows  toward  a  lower  end  of  the 
cavity  to  communicate  with  fluid  passage  80.  Fluid 
passage  80  is  centered  within  dip  tube  coupling  24 

and  extends  from  cavity  76  to  a  lower  end  of  dip  tube 
coupling  24.  Annular  ring  82  is  integral  to  an  outer  sur- 
face  of  dip  tube  coupling  24.  Notch  88  extends  verti- 
cally  through  annular  ring  82.  Shoulder  84  is  located 

5  below  annular  ring  82  and  is  formed  where  the  outer 
surface  of  dip  tube  coupling  24  narrows  sharply  in- 
ward.  Brim  87  is  formed  at  the  upper  end  of  dip  tube 
coupling  24  where  the  outer  surface  of  dip  tube  cou- 
pling  24  protrudes  outward.  Groove  86  is  in  the  outer 

10  surface  of  dip  tube  coupling  24  and  is  located  above 
annular  ring  82  and  below  brim  87. 

Cavity  76  provides  a  space  where  gas  from  inter- 
ior  31  of  flexible  bag  20  can  accumulate.  During  the 
shipping  and  handling  of  container  12,  annular  ring  82 

15  forms  a  part  of  gas  passage  90  and  spaces  apart  dip 
tube  coupling  24  and  fitment  18  to  provide  gas  pas- 
sage  90,  as  best  shown  in  Figure  3,  between  an  outer 
surface  of  dip  tube  coupling  24  and  an  inner  surface 
of  fitment  18,  to  cavity  76.  Notch  88,  within  annular 

20  ring  82,  permits  gas  to  flow  past  annular  ring  82  and 
into  cavity  76.  Annular  ring  82  also  upholds  dip  tube 
coupling  24  within  fitment  18  slightly  below  throat  62 
of  fitment  18. 

Dip  tube  22  is  mounted  on  the  lower  end  of  dip 
25  tube  coupling  24  below  shoulder  84.  The  upper  end 

of  dip  tube  22  forms  funnel  92  and  narrows  to  form 
tube  94  which  extends  down  into  interior  31  of  flexible 
bag  20.  An  inside  diameter  of  funnel  92  is  widerthan 
an  outside  diameter  of  dip  tube  coupling  24  below  its 

30  shoulder  84.  Funnel  92  couples  with  dip  tube  coupling 
24  such  that  fluid  passage  80  of  dip  tube  coupling  24 
is  in  fluid  communication  with  tube  94  of  dip  tube  22. 
During  dispensing  of  the  liquid  chemical,  the  liquid 
chemical  is  forced  up  from  the  bottom  of  flexible  bag 

35  20  through  tube  94  and  through  fluid  passage  80  of 
dip  tube  coupling  24. 

Closure  26  encloses  fitment  1  8,  dip  tube  coupling 
24,  and  mouth  30  of  outer  container  16,  and  seals  fit- 
ment  18  and  outer  container  16.  Closure  26  includes 

40  lower  bore  96,  groove  98,  lip  spacer  100,  rupturable 
membrane  27,  upper  bore  1  02,  and  compression  pas- 
sage  1  04.  Lower  bore  96  is  centered  within  closure  26 
at  a  lower  end  of  closure  26.  Lower  bore  96  includes 
internal  threads  for  engaging  external  threads  on 

45  mouth  30  of  outer  container  16.  Groove  98  is  located 
toward  an  upper  end  of  lower  bore  96.  Lip  spacer  100 
is  located  above  upper  bore  102,  has  an  inside  diam- 
eter  slightly  larger  than  the  outside  diameter  of  lip  60 
of  fitment  18,  and  has  a  height  equal  to  the  height  of 

so  lip  60.  Rupturable  membrane  27  seals  across  lip 
spacer  100  and  separates  lip  spacer  100  and  lower 
bore  96  from  upper  bore  102.  Upper  bore  102  is  cen- 
tered  within  a  top  end  of  closure  26.  The  upper  end 
of  closure  26  has  external  threads  forengaging  inter- 

55  nal  threads  of  cap  28.  Compression  passage  104  ex- 
tends  from  upper  bore  102,  through  closure  26,  to 
lower  bore  96,  bypassing  rupturable  membrane  27. 

When  container  12  is  assembled,  as  shown  in 

4 
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Figure  3,  compression  passage  1  04  is  in  fluid  commu- 
nication  with  opening  72  of  retainer  1  9  and  compres- 
sion  space  50.  Upon  assembly,  closure  26  encloses 
externally  threaded  mouth  30  of  outer  container  16. 
Mouth  30  of  outer  container  16  screws  within  lower 
bore  96.  Lip  spacer  100  surrounds  lip  60  and  mouth 
58  of  fitment  18,  while  rupturable  membrane  27  seals 
mouth  58  of  fitment  1  8  to  trap  accumulated  gas  within 
fitment  18  and  cavity  76  of  dip  tube  coupling  24  until 
the  liquid  chemical  is  dispensed.  Rupturable  mem- 
brane  27  further  prevents  atmospheric  contamination 
of  the  contents  during  shipping  and  storage.  Groove 
98  carries  O-ring  54,  which  seals  between  mouth  30 
of  outer  container  16  and  closure  26.  Compression 
passage  104  and  opening  72  permit  fluid  under  pres- 
sure  to  be  supplied  to  compression  space  50  so  that 
flexible  bag  20  can  be  collapsed  and  the  liquid  chem- 
ical  can  be  dispensed.  Alternatively,  compression 
passage  1  04  and  opening  72  vent  air  to  compression 
space  50  as  liquid  chemical  is  pumped  from  flexible 
bag  20. 

Screwed  to  the  top  end  of  closure  26  is  cap  28 
which  includes  inner  cavity  106,  protrusion  108,  and 
groove  110.  Inner  cavity  106  is  centered  within  a  low- 
erend  of  cap  28  and  has  internal  threads  for  engaging 
external  threads  of  closure  26.  Protrusion  108  ex- 
tends  from  the  top  end  of  cap  28  into  inner  cavity  106 
and  is  formed  to  fit  upper  bore  102  of  closure  26. 
Groove  110  is  located  on  a  bottom  surface  of  cap  28. 

When  cap  28  is  screwed  down  onto  closure  26, 
cap  28  covers  and  protects  rupturable  membrane  27 
during  shipping  and  handling  of  container  12.  Protru- 
sion  108  further  seals  container  12  to  insure  against 
dangerous  drips  and  spills  from  container  12  and  to 
prevent  atmospheric  contamination  of  the  contents. 
Groove  110  carries  O-ring  56  which  seals  between 
cap  28  and  closure  26. 

Dispenser  14  is  shown  in  further  detail  in  Figures 
4  and  5.  Figure  4  shows  an  exploded  sectional  view 
of  dispenser  14  and  Figure  5  shows  an  assembled 
sectional  view  of  dispenser  14.  Dispenser  14  includes 
lower  connector  42,  retainer  44,  probe  46,  upper  con- 
nector  48,  and  O-rings  120,  122,  124,  and  126.  Lower 
connector  42  includes  lower  bore  128,  middle  bore 
130,  and  top  bore  132.  Lower  bore  128  is  centered 
within  a  lower  end  of  lower  connector  42.  Middle  bore 
130  is  centered  within  lower  connector  42  and  above 
lower  bore  128.  Middle  bore  130  is  narrower  than  low- 
er  bore  128,  has  internal  threads  for  engaging  the  ex- 
ternal  threads  of  closure  26,  and  has  a  diameter  wide 
enough  to  enclose  retainer  44.  Top  bore  132  is  cen- 
tered  within  a  top  end  of  lower  connector  42.  Top  bore 
132  is  located  above  and  is  in  communication  with 
middle  bore  130.  Top  bore  132  has  a  diameter  large 
enough  to  couple  with  upper  connector  48. 

Retainer  44  nests  within  middle  bore  130  of  lower 
connector  42  and  includes  central  bore  134,  groove 
1  36,  groove  1  38,  shoulder  140,  and  compression  pas- 

sage  142.  Central  bore  134  extends  through  a  center 
of  retainer  44.  Groove  136  extends  along  an  outer 
edge  of  a  top  end  of  central  bore  134.  Shoulder  140 
extends  along  an  outer  surface  of  retainer  44  near  a 

5  mid-point  of  retainer  44.  Groove  138  extends  along 
the  outer  surface  of  retainer  44  and  is  located  below 
shoulder  140.  Compression  passage  142  is  outside  of 
central  bore  1  34  and  extends  through  retainer44  from 
a  top  end  to  a  bottom  end  of  retainer  44. 

10  Probe  46  extends  through  central  bore  1  34  of  re- 
tainer44  and  is  supported  by  retainer  44.  Probe  46  in- 
cludes  flow  passage  144,  upper  cavity  146,  shoulder 
148,  shaft  150,  shoulder  151  and  groove  152.  Upper 
cavity  146  is  centered  within  a  top  end  of  probe  46 

15  and  has  internal  threads  for  engaging  the  external 
threads  of  a  dispense  point.  Upper  cavity  146  is  in  flu- 
id  communication  with  flow  passage  144.  Flow  pas- 
sage  144  is  centered  within  probe  46  and  extends 
from  upper  cavity  146  to  a  lower  end  of  probe  46.  Be- 

20  low  the  top  end  of  probe  46,  an  outer  surface  of  probe 
46  narrows  to  form  shoulder  148.  Shaft  150  extends 
from  below  shoulder  148  to  the  lower  end  of  probe  46. 
The  lower  end  of  probe  46  is  pointed  and  has  groove 
152  which  extends  along  an  outer  surface  of  shaft 

25  1  50.  O-ring  124  is  carried  by  groove  152  and  seals 
between  probe  46  and  cavity  76  of  dip  tube  coupling 
24  during  the  dispensing  of  liquid  chemicals  from  con- 
tainer  12,  as  best  shown  in  Figure  6. 

When  dispenser  14  is  assembled,  as  best  shown 
30  in  Figure  5,  shaft  150  of  probe  46  extends  through 

central  bore  134  of  retainer  44.  Shoulder  148  of  probe 
46  rests  upon  the  top  end  of  retainer  44.  O-ring  120 
is  carried  by  groove  136  and  seals  between  shoulder 
148  of  probe  46  and  the  top  end  of  retainer  44.  Re- 

35  tainer44,  meanwhile,  nests  within  middle  bore  130  of 
lower  connector  42,  leaving  the  top  end  of  probe  46 
extending  through  and  above  top  bore  132  of  lower 
connector  42. 

Upper  connector  48  couples  with  retainer  44  and 
40  lower  connector  42  to  enclose  probe  46.  Upper  con- 

nector48  includes  lower  cavity  154,  upper  cavity  156, 
opening  158,  protrusion  160,  and  compression  con- 
duit  162.  Protrusion  160  protrudes  from  a  bottom  end 
of  the  upper  connector  48  and  has  an  outside  diam- 

45  eter  smaller  than  the  inside  diameter  of  the  top  bore 
132  of  lower  connector  42.  Upper  cavity  156  is  cen- 
tered  within  a  top  end  of  upper  connector48.  Opening 
1  58  extends  from  upper  cavity  1  56  through  a  side  wall 
of  upper  connector  48.  Lower  cavity  154  is  centered 

so  at  a  bottom  end  of  upper  connector  48  and  extends 
from  upper  cavity  156  through  protrusion  160.  Lower 
cavity  154  has  first  and  second  inside  diameters 
which  mate  with  first  and  second  outside  diameters  of 
the  top  end  of  probe  46,  respectively.  Compression 

55  conduit  162  is  located  to  the  outside  of  lower  cavity 
154  and  extends  from  upper  cavity  156  through  pro- 
trusion  160  so  that  when  dispenser  14  is  assembled, 
as  best  shown  in  Figure  5,  compression  conduit  162 

5 
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is  in  fluid  connection  with  compression  passage  142 
within  retainer  44.  Groove  168  is  at  a  bottom  end  of 
compression  conduit  162  and  extends  around  an  out- 
er  surface  of  compression  conduit  162.  The  top  end 
of  compression  conduit  162  has  internal  threads  for 
engaging  external  threads  of  a  source  of  fluid  under 
pressure.  Alternatively,  when  a  pump  is  used  to  with- 
draw  liquid  chemical,  compression  conduit  162  vents 
air  and  connecting  the  source  of  fluid  under  pressure 
to  conduit  162  may  not  be  necessary. 

When  dispenser  14  is  completely  assembled,  as 
shown  in  Figure  5,  O-ring  126,  which  is  carried  by 
groove  168,  seals  between  upper  connector  48  and 
retainer  44.  Protrusion  1  60  of  upper  connector  48  fits 
within  top  bore  132  to  couple  upper  connector  48  to 
lower  connector  42  and  retainer  44.  The  top  end  of 
probe  46  is  enclosed  between  retainer  44  and  upper 
connector  48;  the  top  end  of  probe  46  fitting  within 
lower  cavity  154  of  upper  connector  48.  A  dispense 
point  which  extends  through  the  opening  158  and 
which  is  screwed  within  upper  cavity  146  of  probe  46 
is  capable  of  receiving  the  liquid  chemical  when  the 
liquid  chemical  is  dispensed  from  container  12.  Mean- 
while,  a  compression  fluid  source  may  be  screwed 
into  compression  conduit  162  to  provide  a  fluid  under 
pressure  through  compression  conduit  162  and  com- 
pression  passage  142.  Alternatively,  compression 
conduit  162  and  compression  passage  142  can  vent 
air  when  a  pump  is  used  to  withdraw  liquid  chemical. 

Figure  6  shows  dispenser  14  engaging  container 
12  with  cap  28  removed  during  the  dispensing  of  liq- 
uid  chemical  from  container  12.  To  dispense  liquid 
from  container  12,  cap  28  is  removed  and  shaft  150 
of  probe  46  is  inserted  through  upper  bore  102  and 
through  rupturable  membrane  27  to  release  gas  that 
has  accumulated  within  fitment  18  and  cavity  76  of 
dip  tube  coupling  24.  Insertion  of  probe  46  continues 
until  shoulder  1  51  of  probe  46  forces  dip  tube  coupling 
24  further  down  into  fitment  18  so  that  brim  87  rests 
on  top  of  throat  62  of  fitment  18.  Upon  full  insertion 
of  probe  46  into  cavity  76,  dip  tube  coupling  24  and 
its  brim  87  block  gas  passage  90  to  prevent  any  gas 
from  escaping  out  of  flexible  bag  20  during  the  dis- 
pensing  of  liquid  from  container  12.  O-ring  52  carried 
by  dip  tube  coupling  24  is  also  forced  further  down 
into  fitment  18  to  seal  between  dip  tube  coupling  24 
and  fitment  18,  thereby,  also  blocking  gas  passage 
90.  O-ring  124,  meanwhile,  seals  between  probe  46 
and  cavity  76  to  prevent  liquid  chemical  from  flowing 
past  probe  46  and  to  avoid  dangerous  chemical  spills. 

After  probe  46  is  fully  inserted  within  cavity  76, 
fluid  under  pressure  can  be  supplied  into  compres- 
sion  conduit  162  where  the  compression  fluid,  prefer- 
ably  compressed  air  or  nitrogen,  is  allowed  to  flow 
through  compression  conduit  162,  through  compres- 
sion  passage  142,  through  compression  passage 
104,  and  into  compression  space  50.  Once  in  com- 
pression  space  50,  the  fluid  under  pressure  will  begin 

to  collapse  flexible  bag  20  and  force  liquid  chemical 
up  through  tube  94,  through  fluid  passage  80, 
through  flow  passage  144,  and  out  to  dispense  point. 
Alternatively,  a  pump  connected  to  probe  46  can  with- 

5  draw  liquid  chemical  from  flexible  bag  20  of  container 
12.  As  liquid  chemical  is  withdrawn  from  flexible  bag 
20,  air  is  vented  through  compression  conduit  162, 
through  compression  passage  104,  and  into  com- 
pression  space  50. 

10  Figure  7  shows  a  sectional  view  of  alternate  em- 
bodiment  24  of  dip  tube  coupling  24'  resting  within  fit- 
ment  18.  Figure  7  also  shows  a  sectional  view  of  sur- 
rounding  retainer  19,  outer  container  16,  flexible  bag 
20,  and  dip  tube  22.  Dip  tube  coupling  24'  includes 

15  cavity  76',  fluid  passage  80',  shoulder  84',  brim  87', 
and  gas  passages  182.  Cavity  76'  is  centered  within 
dip  tube  coupling  24'  at  its  upper  end  and  narrows  to- 
ward  a  lower  end  of  cavity  76'  to  communicate  with 
fluid  passage  80'.  At  lower  end  of  cavity  76',  O-ring 

20  1  80  is  carried  and  seals  around  end  of  probe  46  and 
dip  tube  coupling  24'  when  probe  46  is  inserted  into 
cavity  76'  during  dispensing  of  liquid  chemical.  Fluid 
passage  80'  is  centered  within  dip  tube  coupling 
24'  and  extends  from  lower  end  of  cavity  76'  to  a  low- 

25  erend  of  dip  tube  coupling  24'.  Shoulder  84'  is  located 
near  a  mid-point  of  dip  tube  coupling  24'  and  is 
formed  where  an  outer  surface  of  dip  tube  coupling 
24'  narrows  sharply  inward.  Brim  87'  is  formed  at  an 
upper  end  of  dip  tube  coupling  24'  where  outer  sur- 

30  face  of  dip  tube  coupling  24'  protrudes  outward.  Gas 
passages  1  82  extend  from  cavity  76'  through  dip  tube 
coupling  24'  to  a  point  above  shoulder  84'.  Gas  pas- 
sages  1  82  are  in  fluid  communication  with  interior  31 
of  flexible  bag  20. 

35  Unlike  gas  passage  90  defined  by  dip  tube  cou- 
pling  24,  gas  passages  182  defined  by  dip  tube  cou- 
pling  24'  extend  through  dip  tube  coupling  24'.  Be- 
cause  gas  passages  182  do  not  extend  between  fit- 
ment  18  and  dip  tube  coupling  24',  dip  tube  coupling 

40  24'  is  completely  fitted  within  fitment  1  8  immediately 
following  filling  of  container  12  with  chemical  liquid. 
After  flexible  bag  20  is  filled  with  liquid  chemical,  dip 
tube  coupling  24'  is  inserted  into  fitment  18  such  that 
brim  87'  rests  upon  throat  62  of  fitment  1  8.  O-ring  52', 

45  carried  below  brim  87',  seals  between  fitment  1  8  and 
dip  tube  coupling  24'.  Although  dip  tube  coupling 
24'  is  completely  adjacent  to  fitment  18,  gas  from  in- 
terior31  of  flexible  bag  20  is  permitted  toflowthrough 
gas  passages  182  to  accumulate  within  cavity  76'.  As 

so  a  result,  gas  is  still  permitted  to  escape  from  container 
1  2  when  a  liquid  chemical  is  dispensed  from  container 
12.  As  with  container  12  employing  dip  tube  coupling 
24,  containers  employing  dip  tube  coupling  24'  will 
also  vent  vapor  pressure  buildup  within  flexible  bag 

55  20.  Although  the  present  invention  has  been  descri- 
bed  with  reference  to  preferred  embodiments,  work- 
ers  skilled  in  the  art  will  recognize  that  changes  may 
be  made  in  form  and  detail  without  departing  from  the 

6 
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spirit  and  scope  of  the  invention.  For  example,  rupt- 
urable  membrane  27  can  be  replaced  byanotherform 
of  seal,  such  as  a  plug  or  disk  mounted  on  cap  28. 

Claims 

1.  A  container  for  liquid  chemicals,  the  container 
comprising: 

a  fluid  container  having  a  port; 
a  dip  tube  having  a  fluid  passage  from  an 

upper  end  to  a  lower  end  of  the  dip  tube; 
a  dip  tube  coupling  at  the  upper  end  of  the 

dip  tube  for  insertion  into  the  port,  the  dip  tube 
coupling  having  a  cavity  in  its  upper  end  which  is 
connected  to  the  fluid  passage  of  the  dip  tube; 

vent  means  for  permitting  gas  flow  be- 
tween  an  interior  of  the  fluid  container  and  the 
cavity;  and 

sealing  means  for  sealing  the  cavity  so 
that  when  the  sealing  means  is  removed,  gas  is 
permitted  to  escape. 

2.  The  container  of  claim  1  wherein  the  sealing 
means  is  a  break  seal  over  a  top  end  of  the  port. 

3.  The  container  of  claim  1  wherein  the  fluid  con- 
tainer  further  comprises: 

an  outer  container  having  a  mouth; 
a  fitment  for  mounting  in  the  mouth, 

whereby  the  fitment  defines  the  port;  and 
a  flexible  bag  mounted  to  a  lower  end  of 

the  fitment  and  positioned  within  the  outer  con- 
tainer. 

4.  The  container  of  claim  3  wherein  the  container 
further  includes: 

means  for  receiving  fluid  under  pressure 
between  the  outer  container  and  the  flexible  bag 
to  force  liquid  out  of  the  flexible  bag  through  the 
fluid  passage  in  the  dip  tube. 

5.  The  container  of  claim  3  wherein  the  vent  means 
is  a  gas  passage  extending  from  the  interior  of 
flexible  bag  through  the  dip  tube  coupling  to  the 
cavity  of  the  dip  tube  coupling. 

6.  The  container  of  claim  3  wherein  the  vent  means 
is  a  spacing  element  positioned  between  the  dip 
tube  coupling  and  the  fitment,  whereby  the  spac- 
ing  element  spaces  apart  the  dip  tube  coupling 
and  the  fitment  to  provide  a  gas  passage  extend- 
ing  from  the  interior  of  the  flexible  bag,  between 
the  dip  tube  coupling  and  the  fitment,  to  the  cav- 
ity  of  the  dip  tube  coupling. 

7.  A  liquid  chemical  handling  system  comprising: 
a  container  which  comprises: 

a  fluid  container  having  a  port; 
a  dip  tube  having  a  fluid  passage 

from  an  upper  end  to  a  lower  end  of  the  dip  tube; 
a  dip  tube  coupling  at  the  upper  end 

5  of  the  dip  tube  for  insertion  into  the  port,  the  dip 
tube  coupling  having  a  cavity  in  its  upper  end,  and 
a  fluid  passage  connecting  the  cavity  with  the 
fluid  passage  of  the  dip  tube; 

vent  means  for  permitting  gas  flow 
10  between  an  interior  of  the  fluid  container  and  the 

cavity;  and 
a  seal  over  the  top  end  of  the  port 

so  that  when  the  seal  is  opened,  gas  is  permitted 
to  escape;  and 

15  a  dispenser  which  comprises: 
a  probe  insertable  through  the 

rupturable  seal  and  into  the  cavity,  the  probe 
having  a  flow  passage  therein;  and 

means  connected  to  the  probe  for 
20  receiving  liquid  chemical  dispensed  from  the  fluid 

container  through  the  fluid  passage  of  the  dip 
tube,  through  the  fluid  passage  of  the  dip  tube 
coupling,  and  through  the  flow  passage  of  the 
probe,  probe. 

25 
8.  A  method  of  handling  liquid  chemicals,  the  meth- 

od  comprising: 
providing  a  fluid  container  having  a  port 

which  communicates  with  an  interior  of  the  fluid 
30  container; 

filling  the  interior  of  the  fluid  container 
through  the  port; 

inserting  a  dip  tube,  having  a  fluid  pas- 
sage  therein,  and  a  dip  tube  coupling  into  the 

35  port,  whereby  the  dip  tube  coupling  defines  a  gas 
passage  extending  from  the  interior  of  the  fluid 
container  to  a  cavity  in  an  upper  end  of  the  dip 
tube  coupling;  and 

placing  a  cap  over  the  port  of  the  fluid  con- 
40  tainer. 

9.  The  method  of  claim  8  and  further  comprising: 
placing  a  rupturable  membrane  over  a  top 

end  of  the  port  to  seal  the  cavity  before  placing 
45  the  cap  over  the  port. 

10.  The  method  of  claim  9  further  comprising: 
removing  the  cap  to  expose  the  rupturable 

membrane; 
so  inserting  a  probe  through  the  membrane 

to  allow  gas  to  escape,  and  into  the  cavity,  where- 
by  the  probe,  upon  insertion  into  the  cavity,  caus- 
es  the  gas  passage  to  be  blocked,  the  probe  hav- 
ing  a  flow  passage  therein;  and 

55  dispensing  liquid  from  the  fluid  container 
through  the  fluid  passage  within  the  dip  tube  and 
through  the  flow  passage  within  the  probe. 

7 
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11.  The  method  of  claim  8  wherein  providing  a  fluid 
container  having  a  port  comprises: 

providing  a  flexible  bag  having  an  interior 
for  holding  liquid  and  having  a  fitment  sealed 
thereto,  the  fitment  defining  the  port  which  com-  5 
municates  with  the  interior  of  the  flexible  bag, 
which  also  comprises  the  interior  of  the  fluid  con- 
tainer; 

positioning  a  retainer  around  the  fitment; 
placing  the  flexible  bag  within  an  interior  of  10 

an  outer  container,  by  insertion  through  a  mouth 
of  the  outer  container,  the  retainer  engaging  the 
mouth  of  the  outer  container  to  hold  the  fitment 
in  position  within  the  mouth  of  the  outer  contain- 
er.  15 
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