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(54)  Carbonation  system 

(57)  An  in-line  carbonation  system  is  shown  for  car- 
bonating  water  or  a  noncarbonated  pre-mix  mixture.  A 
flow  restrictor  (17)  meters  a  predetermined  quantity  of 
pressurized  carbon  dioxide  gas  to  a  T-fitting  (23)  for 
combination  with  a  known  quantity  of  the  liquid  as  de- 
livered  thereto  by  a  pump  (25).  The  carbon  dioxide  and 

liquid  flow  therefrom  through  a  turbulator  (32)  for  en- 
hancing  of  the  absorption  of  the  gas  by  the  liquid.  The 
liquid  and  gas  then  flow  through  a  heat  exchange  cool- 
ing  coil  (38)  for  further  absorption  of  the  gas  as  the  liquid 
is  cooled  in  the  coil.  The  coil  (38)  is  connected  to  a  dis- 
pensing  valve  (40)  for  dispensing  of  the  cooled  carbon- 
ated  liquid. 
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Description 

The  present  invention  relates  generally  to  equip- 
ment  used  to  carbonate  beverages  or  plain  water,  and 
in  particular  to  such  equipment  designed  to  carbonate  s 
in  an  on  demand  basis. 

Various  carbonation  systems  exist  that  purport  to 
provide  for  a  more  rapid  combination  of  water  and  car- 
bon  dioxide  gas  for  permitting  the  production  of  carbon- 
ated  water  on  an  as  needed  basis.  Such  approaches  to  10 
carbonation  offer  the  possibility  of  reducing  the  size  of 
or  eliminating  the  traditional  carbonating  tank,  and  pro- 
viding  a  volume  of  carbonated  water  that  is  not  limited 
by  the  size  of  the  tank  nor  the  systems  ability  to  replenish 
the  supply  produced  therein.  Some  on-demand  systems  15 
utilize  the  strategy  of  increasing  the  surface  area  of  con- 
tact  between  the  carbon  dioxide  gas  and  the  water. 
However,  many  such  systems,  while  effective  in  large 
bottling  facilities,  do  not  translate  well  to  the  far  smaller 
size  constraints  of  fountain  beverage  dispensing  ma-  20 
chines.  Other  carbonating  strategies  utilize  specialized 
structural  geometry  for  combining  water  and  carbon  di- 
oxide  or  microporous  materials  to  enhance  the  mixing 
and/or  area  of  contact  therebetween  are  also  known. 
However,  these  approaches,  while  meeting  the  size  25 
constraints  of  small  fountain  systems,  have  not  found 
any  real  success  or  acceptance  in  the  marketplace,  as 
the  level  of  carbonation  provided  thereby  is  generally 
too  low  for  commercial  purposes.  Accordingly,  it  would 
be  desirable  to  find  an  on-demand  carbonating  system  30 
that  meets  the  size  criteria  of  fountain  beverage  dis- 
pensers  and  that  delivers  desired  levels  of  carbonation. 

Afurther  problem  in  the  beverage  dispense  industry 
concerns  carbonated  pre-mix  beverages.  Pre-mix  bev- 
erage  is  produced  at  a  bottling  facility  wherein  pre-mix  35 
tanks  are  filled  with  the  finished  beverage,  in  much  the 
same  manner  as  are  individual  serving-sized  bottles 
and  cans.  The  tanks  are  then  transported  to  the  location 
where  needed,  often  for  a  temporary  facility  at  an  event 
such  as  a  sporting  game  or  county  fair.  At  the  dispense  40 
location,  the  tanks  are  connected  to  a  pressurized 
source  of  carbon  dioxide  that  serves  to  drive  the  bever- 
age  from  the  tank,  through  a  cooling  device  and  ulti- 
mately  into  a  cup  or  other  receptacle.  A  main  advantage 
of  pre-mix,  as  opposed  to  bottles  and  cans,  is  that  the  45 
pre-mix  tank  is  much  more  efficient  in  terms  of  size  and 
ease  of  handling  than  would  be  an  equivalent  volume  of 
beverage  held  in  a  large  number  such  smaller  serving 
containers.  Also,  once  opened,  the  contents  of  a  bottle 
or  can  must  be  used  at  that  time,  as  the  carbonation  is  so 
lost  rapidly,  and  as  there  would  be  no  practical  way  of 
insuring  or  preserving  the  sanitary  condition  thereof. 
However,  pre-mix  tanks  must  be  fairly  robust  in  that  they 
are  required  to  safely  contain  the  pressure  inherent  in 
the  beverage  itself  as  well  as  the  dispense  pressure.  In  55 
addition,  they  must  endure  the  rigors  of  transport,  ster- 
ilizing  and  reuse.  Also,  they  must  not  affect  the  quality 
or  flavour  of  the  pre-mix  beverage,  which  beverage  can 

be  quite  corrosive.  As  a  result  of  the  foregoing,  pre-mix 
tanks  are  made  of  stainless  steel,  which  is  one  of  the 
main  factors  contributing  to  the  relatively  high  cost 
thereof.  Accordingly,  it  would  be  desirable  to  have  a  sys- 
tem  for  pre-mix  dispensing  that  can  utilize  a  far  less  ex- 
pensive  container. 

An  additional  problem  with  current  pre-mix  systems 
concerns  the  further  uptake  of  carbon  dioxide  into  the 
beverage  that  can  occur  during  any  long  periods  of  non- 
dispense,  such  as  over  night.  This  over  carbonating  sit- 
uation  results  in  the  undesirable  production  of  excess 
foam  upon  dispensing  of  the  beverage.  The  over  car- 
bonating  is  of  course  due  to  the  fact  that  carbon  dioxide 
gas  is  used,  as  referred  to  above,  for  the  driving  dis- 
pensing  force.  Thus,  the  pre-mix  tank  functions  in  the 
manner  of  a  carbonator  tank  wherein  the  pre-mix  ab- 
sorbs  the  pressurized  carbon  dioxide  gas  present  there- 
in.  Other  relatively  inert  gases,  such  as  nitrogen,  could 
be  used  for  the  purpose  of  driving  the  beverage,  how- 
ever  the  bacteriostatic  properties  afforded  by  the  carbon 
dioxide  gas  would  then  be  lost.  Accordingly,  it  would  also 
be  desirable  to  have  a  pre-mix  system  that  is  not  sus- 
ceptible  to  over  carbonating  of  the  beverage,  but  that 
does  not  compromise  the  resistance  to  biological  con- 
tamination  thereof  afforded  by  carbon  dioxide  gas. 

The  present  invention  concerns  an  improved  water 
carbonation  system  and  an  improved  system  for  dis- 
pensing  pre-mix  carbonated  beverages.  The  present  in- 
vention  uses  a  source  of  pressurized  carbon  dioxide  gas 
connected  to  a  gas  line  having  a  flow  restriction  means 
such  as  a  small  orifice  or  needle  valve  therein,  which  is 
in  turn  fluidly  connected  to  a  solenoid  valve.  In  one  as- 
pect  of  the  invention,  the  pressurized  gas  line  then  ex- 
tends  from  the  solenoid  valve  to  a  T-fitting.  A  pump  is 
connected  to  a  source  of  potable  water  and  serves  to 
pump  the  water  along  a  water  line  to  the  T-fitting.  A  car- 
bonated  water  line  extends  from  the  T-fitting  and  flows 
to  a  turbulating  means.  The  line  then  extends  from  the 
turbulating  means  to  a  heat  exchange  coil  of  a  beverage 
dispensing  machine  and  ultimately  to  a  dispensing 
valve. 

In  operation,  the  flow  restricting  means  delivers  a 
predetermined  volume  of  carbon  dioxide  gas  to  the  T- 
fitting  at  a  predetermined  pressure.  The  pump  is  set  at 
a  flow  rate  to  deliver  a  predetermined  volume  of  water 
to  the  T-fitting  at  a  predetermined  pressure  lower  than 
that  of  the  gas.  Both  flow  rates  are  calculated  to  produce 
carbonated  water  of  a  particular  desired  carbonation 
level.  Thus,  the  carbon  dioxide  gas  and  water  are  initially 
mixed  at  the  T-fitting  and  flow  therefrom  along  the  car- 
bonated  water  line.  As  the  carbon  dioxide  gas  and  water 
flow  there  along,  the  gas  is  absorbed  into  the  water  and 
the  turbulating  means  serves  to  enhance  that  combina- 
tion.  At  the  beverage  dispenser,  the  mixture  of  carbon 
dioxide  gas  and  carbonated  water  is  cooled,  by  for  ex- 
ample,  flow  through  the  serpentine  coils  of  a  cold  plate, 
which  cooling  and  flow  time  through  such  coils  serves 
to  further  enhance  the  formation  of  carbonated  water. 
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Once  the  carbonated  water  has  reached  a  dispensing 
valve,  all  of  the  gas  has  been  absorbed  by  the  water 
wherein  it  is  then  carbonated  to  the  desired  level.  As  a 
result  thereof,  a  carbonator  tank  is  not  required  and  an 
on  demand  supply  of  carbonated  water  is  provided  as 
determined  by,  the  pre-set  flow  rates,  the  effectiveness 
of  the  turbulating  means  and  of  the  cooling  ability  of  the 
dispenser. 

In  a  related  embodiment  of  the  present  invention, 
all  of  the  components  are  the  same  as  above  described, 
except  that  the  pump  is  connected  to  a  bag-in-box  con- 
tainer  having  therein  a  volume  of  pre-mix  beverage.  The 
pre-mix  beverage  is  specialized  in  that  it  has  been  pro- 
duced  at  the  bottling  facility  without  carbonation,  i.e.  ,  flat 
water  and  syrup  have  been  combined  in  the  desired  ra- 
tio.  Lacking  carbonation,  it  can  be  held  in  a  bag-in-box 
container.  Then,  by  use  with  the  system  of  the  present 
invention,  this  specialized  pre-mix  is  carbonated  in  the 
manner  as  described  above.  Thus,  the  pre-mix  bever- 
age  is  combined  only  with  an  amount  of  carbon  dioxide 
gas  that  will  provide  for  the  desired  level  of  carbonation 
thereof,  assuming  full  absorption  thereof.  In  this  man- 
ner,  an  over  carbonating  situation  is  eliminated  as  there 
is  no  excess  of  carbon  dioxide  gas  present.  In  addition, 
a  much  less  expensive  bag-in-box  system  can  be  used 
to  replace  the  traditional  metal  pre-mix  tanks. 

A  better  understanding  of  the  structure,  function, 
operation,  objects  and  advantages  of  the  present  inven- 
tion  can  be  had  by  reference  to  the  following  detailed 
description  which  refers  to  the  following  figures,  where- 
in: 

Fig.  1  shows  a  schematic  view  of  the  present  inven- 
tion. 
Fig.  2  shows  a  plan  view  of  a  flow  restrictor  of  the 
present  invention. 
Fig.  3  shows  a  cross-sectional  plan  view  of  a  tabu- 
lator. 
Fig.  4  shows  a  cross-sectional  view  of  the  turbulator 
of  Fig.  3. 
Fig.  5  shows  an  enlarged  plan  view  of  the  turbulator 
of  Fig.  3. 
Fig.  6  shows  a  further  cross-sectional  view  of  the 
turbulator  of  Fig.  3. 
Fig.  7  shows  a  schematic  view  of  an  alternate  em- 
bodiment  of  the  present  invention. 

A  schematic  representation  of  the  beverage  dis- 
penser  system  of  the  present  invention  is  seen  in  Fig.  1 
and  generally  referred  to  by  the  number  10.  System  10 
includes  a  cylinder  of  pressurized  carbon  dioxide  gas 
12  having  a  regulator  valve  14  and  connected  by  a  pres- 
surized  gas  line  1  5  to  a  check  valve  1  6.  A  flow  restrictor 
17  is  connected  in  line  15  and  followed  by  a  solenoid 
valve  20.  Various  types  of  flow  restrictors  are  known  in 
the  art,  such  as,  cap  tubes,  flow  washers,  flow  restricting 
tubes  and  needle  valves.  In  a  preferred  embodiment  of 
the  present  invention,  the  flow  restrictor  comprises  a 

flow  restricting  tube  21  ,  as  illustrated  in  cross-section  in 
Fig.  2.  Tube  21  is  connected  in  line  15  and  includes  two 
tube  attachment  ends  21a,  a  reduced  diameter  interior 
portion  21  b  and  a  tube  abutment  disk  21c.  As  is  known 

5  in  the  art,  restrictor  tubes  can  be  obtained  having  a  wide 
variety  of  specific  reduced  internal  diameters.  Line  15 
then  extends  from  restrictor  tube  21  to  a  T-fitting  23.  A 
line  24  provides  for  connecting  a  pump  25  from  a  source 
of  water  to  T-fitting  23.  A  check  valve  26  is  connected 

10  in  line  24  between  the  source  of  potable  water  and  pump 
25. 

A  line  30  extends  from  fitting  23  and  includes  a  tur- 
bulating  section  32.  As  seen  in  Fig.  3,  a  portion  of  line 
30  includes  a  turbulating  structure  34.  A  turbulator  can 

is  consist  of  a  wide  variety  of  structures  that  by  their  mere 
presence  in  a  line  through  which  a  fluid  is  flowing,  cause 
the  fluid  to  be  mixed  or  agitated  as  it  flows  into  and  col- 
lides  with  the  various  surfaces  thereof.  Turbulator  34  is 
well  known  in  the  art  and  comprises  a  lexan  plastic  mold- 

20  ing  that  includes  a  plurality  of  angularly  positioned  sur- 
faces  34a  and  protrusions  34b  extending  therefrom 
transverse  to  the  axial  extension  thereof.  These  surfac- 
es  provide  for  agitating  the  water  and  carbon  dioxide  as 
they  flow  within  tube  30  past  turbulator  34,  i.e.,  they  pro- 

25  vide  for  causing  a  random  turbulent  flow  as  opposed  to 
a  more  uniform  laminar  one.  Fittings  on  either  end  of  the 
turbulation  section  32,  not  shown,  or  indentations  35  of 
line  30  at  either  end  of  turbulator  34  can  serve  to  retain 
turbulator  34  in  place  therein.  Those  of  skill  will  realize 

30  that  the  turbulator  need  not  be  a  separate  structure  from 
the  tube.  For  example,  the  tube  can  include  a  plurality 
of  surface  indentations  that  intrude  into  the  internal  vol- 
ume  thereof  thereby  causing  a  desired  agitation.  Or,  var- 
ious  structures,  such  as  rods,  can  be  secured  to  the  tube 

35  surface  and  extend  through  holes  therein  into  the  tube 
internal  flow  channel  for  disrupting  the  flow  therein. 

Line  30  extends  from  turbulating  section  32  to  a 
beverage  dispensing  machine  36.  Line  30  then  con- 
nects  to  a  cooling  heat  exchange  line  38  of  dispenser 

40  36.  As  is  known  in  the  art,  line  38  is  typically  bent  in  a 
serpentine  fashion  and  extends  through  an  electrically 
cooled  water  bath  or  through  a  solid  ice  cooled  cold- 
plate.  Line  38  is  then  connected  to  a  beverage  dispens- 
ing  valve  40.  Valve  40  is  of  the  solenoid  operated  post- 

45  mix  type  that  is  operated  by  a  switch  that  is  generally 
pushed  directly,  or  contacted  by  operation  of  a  lever  arm 
42.  An  electrical  control  mechanism,  not  shown,  pro- 
vides  for  turning  on  pump  25  and  opening  solenoid  20 
upon  activation  of  the  switch  of  valve  40. 

so  Operation  of  valve  40  causes  the  simultaneous 
opening  of  solenoid  20  and  operating  of  pump  25.  Re- 
striction  tube  21  permits  a  known  quantity  of  carbon  di- 
oxide  gas  to  flow  there  past  to  fitting  21  as  a  function  of 
a  predetermined  pressure,  as  set  by  regulator  14.  Like- 

55  wise,  a  predetermined  known  quantity  of  water  is 
pumped  to  fitting  21  and  initially  combined  with  the  car- 
bon  dioxide  gas  therein.  This  mixture  flows  along  line 
30  to  turbulating  means  34.  The  surfaces  34a  thereof 
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serve  to  mix  the  flow  of  carbonated  water  and  free  gas 
to  enhance  further  combination  thereof.  This  absorption 
also  occurs  as  the  mixture  flows  through  the  carbonated 
water  line  38  of  dispenser  36  wherein  cooling  thereof 
takes  place.  As  is  known,  lower  temperatures  enhance 
the  ability  of  water  to  absorb  carbon  dioxide  gas.  After 
travelling  the  length  of  coil  38  and  suitably  cooling  the 
water,  all  of  the  remainder  of  the  metered  gas  is  ab- 
sorbed  therein  as  it  reaches  valve  40.  The  flow  rates  of 
the  water  and  gas  are  calculated  so  that  a  desired  level 
of  carbonation  is  reached  once  all  the  gas  is  absorbed. 
Those  of  skill  will  understand  that  a  separate  syrup  line, 
not  shown,  is  connected  to  each  post-mix  valve  40. 
Thus,  when  valve  40  is  operated,  fully  carbonated  water 
is  mixed  with  syrup  in  the  proper  ratio  to  produce  a  de- 
sired  beverage.  In  contrast,  it  is  also  understood  that 
where  line  38  carries  carbonated  water,  as  in  embodi- 
ment  10,  line  38  can  be  used  to  serve  more  than  one 
post-mix  valve  with  carbonated  water. 

A  further  embodiment  of  the  present  invention  is 
seen  in  Fig.  4,  and  generally  referred  to  by  the  numeral 
50,  wherein  like  components  are  numbered  the  same 
as  with  the  previous  embodiment.  As  seen  therein,  line 
24  is  connected  to  a  bag-in-box  supply  52  of  pre-mix 
beverage  instead  of  a  supply  of  potable  water.  A  bag- 
in-box  system,  as  is  known,  includes  a  rigid  outer  box 
54  made  typically  of  cardboard  and  an  internal  liquid  re- 
taining  flexible  plastic  bag  56.  Bag  56  is  asceptically 
filled  at  a  bottling  facility  with  pre-mix  wherein  a  syrup 
and  highly  filtered  water  are  combined  in  the  proper  ra- 
tio.  However,  unlike  current  pre-mix  which  comprises  a 
fully  finished  carbonated  drink,  the  present  inventions 
contemplates  the  use  of  a  specialized  pre-mix.  This  spe- 
cialized  pre-mix  would  be  the  same  as  the  current  vari- 
ety  in  all  aspects,  except  that  it  would  not  be  carbonated. 

A  pre-mix  valve  58  is  used  in  place  of  valve  40. 
Where  valve  58  is  fully  manually  operated  by  movement 
of  a  lever  arm  60,  a  different  means  for  signalling  pump 
21  and  valve  18  to  operate  is  required.  The  lever  arm 
thereof  can  be  used  to  contact  a  switch  that  provides 
such  a  signal.  Alternately,  a  pressure  sensing  switch  can 
be  located  in  line  30  whereby  a  sensed  reduction  in 
pressure  therein  below  a  predetermined  level  causes 
pump  21  to  operate  and  valve  18  to  open  when  valve 
58  is  opened,  and  where  pump  21  is  turned  off  and  valve 
18  closed  when  a  predetermined  high  pressure  is 
sensed  after  the  closing  of  valve  58. 

In  operation,  the  bag-in-box  52  is  connected  to  line 
24  wherein  the  contents  thereof  flows  therefrom  by  the 
operation  of  pump  21  when  valve  58  is  opened.  Valve 
20  is  simultaneously  opened  and  the  specialized  pre- 
mix  is  then  carbonated  to  the  desired  level  in  the  same 
manner  as  described  above  for  the  potable  water.  As  is 
known  in  the  art,  the  ability  of  the  bag  thereof  to  collapse 
permits  pumping  out  of  it's  contents  without  the  need  to 
vent  to  atmosphere.  Thus,  the  potential  to  contaminate 
such  contents  is  thereby  greatly  reduced.  In  this  system, 
dispenser  46  will  often  be  of  the  ice  cooled  variety  hav- 

ing  a  cold  plate  wherein  line  38  will  extend  in  a  serpen- 
tine  fashion  there  through.  In  a  pre-mix  application, 
those  of  skill  will  appreciate  that  there  exists  a  single 
and  separate  line  38  for  each  pre-mix  valve  58  of  dis- 

5  penser  36.  It  can  be  appreciated  that  pre-mix  system  50 
eliminates  the  need  for  an  expensive  metal  pre-mix 
tank.  And  eliminates  the  possibility  of  over  carbonating, 
as  only  the  needed  amount  of  carbon  dioxide  gas  is 
combined  with  the  uncarbonated  pre-mix  wherein  no  ex- 

10  cess  of  carbon  dioxide  is  used  to  drive  the  beverage. 
In  a  preferred  embodiment  of  systems  10  and  50, 

the  restriction  tube  21  has  an  internal  restricted  diameter 
of  .01  6  inch  and  pump  21  is  set  to  provide  a  flow  rate  of 
2  ounces  per  second  at  90  to  100  PSI.  Tube  21  is  sup- 

's  plied  with  a  carbon  dioxide  pressure  of  1  30  pounds  pre 
square  inch  creating  a  flow  of  gas  of.  3  cubic  feet  per 
minute.  This  volume  of  specialized  pre-mix  or  water,  and 
gas,  when  fully  combined,  result  in  the  desired  carbon- 
ation  level  of  3.7  volumes  of  gas.  Line  30  has  a  diameter 

20  of  approximately  .25  inch  and  turbulator  34  fits  therein 
and  is  approximately  8  inches  long.  Line  38  has  an  in- 
side  diameter  of  nominally  .25  inch  and  extends  approx- 
imately  40  feet  through  a  cold  plate  or  water  bath.  It  was 
found  that  these  particular  embodiments  permitted  a 

25  continuous  draw  of  2  ounces  per  second  having  3.7  vol- 
umes  of  carbonation  and  a  temperature  in  the  desired 
range  of  between  34  to  40  degrees  Fahrenheit.  Thus, 
these  systems  achieve  essentially  100%  absorption  of 
the  carbon  dioxide  gas  metered  into  the  liquid  carried  in 

30  line  30,  and  therefore  the  amount  of  gas  calculated  to 
be  metered  into  the  fluid  is  equal  to  the  amount  of  gas 
retained  by  the  fluid  at  the  desired  carbonation  level. 

Those  of  skill  will  readily  realize  that  various  modi- 
fications  can  be  made  in  tube  lengths  and  restriction  di- 

ss  ameters,  pressures,  flow  rates  and  so  forth  to  achieve 
different  desired  levels  of  carbonation.  It  was  found  that 
if  the  length  of  coil  38  was  sufficient  to  cool  and  maintain 
the  beverage  in  the  desired  temperature  range  of  34-40 
degrees  Fahrenheit,  at  a  particular  constant  flow  rate 

40  along  with  some  turbulation,  then  there  would  be  ade- 
quate  time  to  permit  the  full  absorption  of  all  the  carbon 
dioxide  gas  as  metered  into  the  specialized  pre-mix,  i. 
e.  a  major  factor  in  both  systems  in  determining  com- 
pleteness  of  carbonation,  for  a  given  cooling  capacity, 

45  is  the  length  of  the  heat  exchange  coil.  Those  of  skill  will 
understand  that  the  completeness  of  carbonation  in  a 
post-mix  situation  is  not  as  critical  as  that  for  pre-mix. 
As  long  as  the  water  is  adequately  carbonated,  a  post- 
mix  valve  has  the  ability  to  release  some  excess  gas  at 

so  the  nozzle  without  the  excess  causing  foaming  of  the 
dispensed  beverage.  In  a  pre-mix  application,  nonab- 
sorbed  gas  can  more  readily  result  in  foaming  of  the  dis- 
pensed  drink  due  to  the  nature  of  the  valve  structure, 
and  that  the  carbonation  is  breaking  out  of  or  agitating 

55  the  beverage  as  opposed  to  escaping  primarily  from  the 
less  viscous  water. 
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Claims 

1.  A  system  for  introducing  carbon  dioxide  gas  into  a 
liquid,  comprising: 

5 
a  fluid  flow  restrictor  (17)  fluidly  connectable  to 
a  regulated  source  (12)  of  pressurized  carbon 
dioxide  gas, 
a  fluid  fitting  (23)  having  a  first  inlet  for  fluid  con- 
necting  to  the  flow  restrictor  (1  7),  and  a  second  10 
inlet  for  permitting  fluid  connection  thereof  to  a 
source  of  the  liquid, 
a  control  device  (16)  for  permitting  or  stopping 
flow  of  carbon  dioxide  gas  from  the  pressurized 
source  (12)  thereof  through  the  flow  restrictor  15 
(17)  and  into  the  fitting  (23), 
a  pump  (25)  for  pumping  the  liquid  from  the 
source  thereof  to  the  fitting, 
a  turbulating  device  (34)  having  an  inlet  end  flu- 
idly  connected  to  an  outlet  of  the  fitting  (23)  and  20 
having  an  outlet  end  fluidly  connected  to  a  heat 
exchange  cooling  coil  (38)  and  the  heat  ex- 
change  cooling  coil  (38)  fluidly  connected  to  a 
dispensing  valve  (40). 

25 
2.  A  system  as  claimed  in  claim  1  in  which  the  second 

inlet  is  connected  with  a  bag-in-box  container  (52). 

30 
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