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Description 

Technical  Field  and  Background  Art 
This  invention  relates  to  a  beverage  dispensing 

system.  More  particularly,  the  invention  concerns 
a  system  which  incorporates  flexible  container 
charged  with  the  beverage  and  which  serves  as  a 
storage  and  transport  facility  and  also  as  a  source 
from  which  the  beverage  is  withdrawn  on 
demand,  an  example  of  such  a  flexible  container 
is  disclosed  in  EP  —  A  —  0053813.  Beverage  dis- 
pensing  systems  are  well  known  in  which  a 
flexible  container  is  charged  with  a  wine,  soft 
drink,  beer  or  cider  and  fitted  with  a  tap  so  that  as 
the  beverage  is  drawn  off  by  gravity  or  pump  and 
on  demand  through  the  tap,  the  container  col- 
lapses  under  atmospheric  pressure  to  maintain 
the  beverage  remaining  therein  substantially 
without  headspace.  It  is  appreciated  that  con- 
tainers  for  the  aforementioned  systems  are 
formed  with  a  flexible  wall  structure  which  is 
impervious  to  the  contents,  precludes  the  bever- 
age  from  the  external  atmosphere  and  has  neglig- 
ible,  if  any,  adverse  effect  upon  the  characteristics 
of  the  beverage.  Generally  the  flexible  wall  stuc- 
ture  is  of  plastics  sheeting  or  metal  foil  or  lamina- 
tions  thereof.  A  problem  encountered  with  known 
dispensing  systems  as  aforementioned  is  that  the 
beverage  when  dispensed  has  little  or  no  gas 
content  (either  dissolved  therein  or  liberated  in 
the  form  of  a  froth  or  head  on  the  dispensed 
beverage)  so  that  the  beverage  as  dispensed  is 
usally  regarded  as  "flat".  For  many  beverages 
such  as  beer,  larger,  stout,  cider,  wine  and  soft 
drinks  there  is  a  preference  by  the  majority  of 
consumers  that  the  beverage  when  dispensed 
should  contain  a  recognisable  proportion  of  gas, 
conventionally  carbon  dioxide.  With  this  in  mind 
it  has  hitherto  been  proposed,  for  example  in  our 
British  Patent  1  ,063,753,  to  introduce  into  a  bever- 
age  during  its  dispensing  from  a  supply  tank,  one 
of  carbon  dioxide,  nitrogen  or  air  gas,  such 
introduction  being  made  from  a  pressurised 
source  of  the  gas  and  through  a  restricted  orifice 
of  variable  size  so  that  the  volume  of  the  intro- 
duced  gas  could  be  adjusted  by  varying  the  size  of 
the  restrictor  to  form  a  required  froth  or  head  on 
the  beverage  as  dispensed. 

The  usual  consumer  preference  is  that  the 
beverages  as  aforementioned  should  have  more 
than  one  volume  of  carbon  dioxide  gas  (as 
measured  at  1  atmosphere  and  0°C)  dissolved 
therein  for  each  volume  of  the  beverage  and 
which  gas  may  be  retained  in  the  beverage  by  a 
pressure  on  the  flexible  container  of  1  atmos- 
phere.  Whilst  it  is  possible  to  charge  the  flexible 
container  with  beverage  having  carbon  dioxide 
gas  dissolved  therein  and  to  an  extent  much 
greater  than,  say,  one  volume  of  carbon  dioxide 
gas  per  volume  of  beverage,  it  is  found  that 
during  transport  and  storage  of  the  container  with 
the  highly  gasified  beverage  at  ambient  tempera- 
ture,  say  16°C  or  greater,  the  carbon  dioxide  gas  is 
liberated  and  tends  to  inflate  the  flexible  con- 
tainer  so  as  to  achieve  an  equilibrium  condition  in 

which  the  partial  pressure  of  dissolved  carbon 
dioxide  gas  is  1  atmosphere.  This  inflation  will  be 
maintained  as  the  beverage  is  withdrawn  from 
the  container  and  the  consequence  is  that  the 

5  beverage  as  dispensed  from  a  flexible  container 
stored  at  atmospheric  pressure  will  contain  no 
greater  volume  of  carbon  dioxide  than  is  achieved 
by  equilibrium  with  a  partial  pressure  of  1  atmos- 
phere  of  carbon  dioxide.  It  is  well  known  physical 

10  law  that  the  volume  of  carbon  dioxide  gas  which 
can  be  dissolved  in  a  given  volume  of  beverage 
will  increase  as  the  partial  pressure  of  carbon 
dioxide  which  is  applied  to  the  beverage 
increases  and  decrease  as  the  temperature  of  the 

15  beverage  increases;  bearing  in  mind  that  the 
flexible  container  is  to  be  subjected  to  atmos- 
pheric  pressure,  it  can  be  determined  from  readily 
available  tables  that  at  15°C  approximately  one 
volume  only  of  carbon  dioxide  gas  can  be  dis- 

20  solved  in  one  volume  of  beverage.  Since  it  fre- 
quently  occurs  that  a  beverage  may  be  dispensed 
from  a  flexible  container  in  a  known  system  as 
aforementioned  and  at  a  temperature  in  excess  of 
15°C.  it  will  be  appreciated  for  the  reasons  pre- 

25  viously  discussed,  that  it  is  difficult  to  provide 
more  than  say  one  volume  of  carbon  dioxide  gas 
per  volume  of  beverage  in  the  beverage  dis- 
pensed  from  said  container.  Even  if  the  beverage 
within  the  container  has  dissolved  therein  one 

30  volume  of  carbon  dioxide  gas  per  volume  of 
beverage,  it  will  be  apparent  that  this  is  far  less 
than  consumer  preference  and  it  is  for  this  reason 
that  known  beverage  dispensing  systems  of  the 
kind  previously  discussed  are  primarily  used  for 

35  beverages  which  are  acceptable  to  the  consumer 
in  a  relatively  un-gasified  or  flat  condition.  Flex- 
ible  containers  of  the  kind  mentioned  above  are  a 
convenient  and  economical  means  for  the  storage 
and  transportation  of  beverage  and  there  is  a 

40  requirement  for  a  beverage  dispensing  system 
which  includes  a  flexible  container  of  the  bever- 
age  that  is  collapsible  under  atmospheric  pressur- 
ing  during  dispensing  of  the  beverage  and  from 
which  the  beverage  can  be  dispensed  having  an 

45  accurately  controlled  volume  of  gas  dissolved 
therein,  the  volume  of  the  dissolved  gas  being  to 
an  extent  greater  than  that  available  with  existing 
flexible  container  dispensing  systems)  and  with- 
out  changing  the  characteristics  of  the  beverage 

so  as  it  is  progressively  dispensed  from  the  con- 
tainer  —  it  is  an  object  of  the  present  invention  to 
satisfy  this  requirement. 

Statement  of  Invention  and  Advantages 
55  According  to  the  present  invention  there  is 

provided  a  beverage  dispensing  system  which 
comprises  a  container  of  the  beverage,  said  con- 
tainer  being  subjected  externally  to  atmospheric 
pressure  and  sealing  the  beverage  therein  from 

60  external  atmosphere;  dispensing  means  in  sealed 
communication  with  the  beverage  in  the  con- 
tainer,  and  means  for  introducing  into  the  bever- 
age  remotely  from  the  container  and  during 
dispensing,  at  least  one  of  carbon  dioxide,  nitro- 

65  gen  (or  other  inert  gas  as  herein  defined)  and  air 
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jases,  said  gas  or  gases  being  introduced  to  the 
leverage  from  a  pressurised  source  of  the  gas  or 
jases  and  through  a  restricted  orifice  so  that  the 
ntroduced  gas  or  gases  serve  to  provide  or 
ncrease  a  dissolved  gas  content  of  the  beverage 
o  form  or  assist  in  the  formation  of  a  froth  or 
lead  on  the  beverage  as  dispensed,  characterised 
n  that  the  container  is  flexible  and  collapses 
jnder  atmospheric  pressure  as  beverage  is  dis- 
pensed  therefrom  to  maintain  the  beverage 
emaining  in  the  container  substantially  without 
neadspace  and  the  means  for  introducing  the  gas 
Dr  gases  comprises  a  fixed  orifice  restrictor  and  a 
ion-return  valve  successively  thorugh  which 
pressurised  gas  or  gases  from  the  pressurised 
source  is  introduced  into  the  beverage  and  means 
:or  adjusting  the  pressure  of  the  introduced  gas  or 
gases  prior  to  said  gas  or  gases  passing  through 
:he  restrictor. 

By  "inert  gas"  as  used  throughout  this  Speci- 
:ication  is  meant  a  gas  other  than  carbon  dioxide 
with  the  following  properties. 

(i)  it  does  not  itself  react  chemically  with  the 
Deverage; 

(ii)  when  applied  to,  or  dissolved  in,  the  bever- 
age  it  does  not  promote  or  develop  bacteriologi- 
cal  reactions; 

(iii)  it  is  not  harmful  to  the  consumer; 
(iv)  it  does  not  impair  the  normal  taste  of  the 

beverage. 
Accordingly  nitrogen  may  be  regarded  as  an 

inert  gas;  an  example  of  another  inert  gas  which 
may  be  considered  suitable  for  the  purpose  of  the 
present  invention  is  argon. 

The  system  of  the  present  invention  will  be 
located  at  a  place  of  dispense  for  the  beverage  to 
which  the  flexible  container  of  the  beverage  will 
be  delivered  in  a  sealed  condition  so  that  it  will  be 
a  simple  matter  to  pierce  or  break  the  seal  and 
couple  the  container  into  the  system.  The  bever- 
age  within  the  flexible  container  may,  for  practical 
purposes,  be  considered  as  devoid  of  gas 
(especially  carbon  dioxide)  dissolved  therein  so 
that  the  entire  dissolved  gas  content  may  be 
introduced  into  the  beverage  during  its  dispens- 
ing  from  the  flexible  container.  Alternatively  how- 
ever  the  beverage  within  the  flexible  container 
may  have  carbon  dioxide  gas  dissolved  therein.  If 
present,  this  gas  is  preferably  at  least  0.6  volumes 
and  less  than  1.5  volumes  of  C02  per  volume  of 
beverage.  Typically  the  beverage  will  have 
approximately  1.0  volumes  of  C02  per  volume  of 
beverage  since,  at  the  place  of  dispense,  it  is  likely 
that  the  flexible  container  will  be  stored  for 
dispensing  at  a  temperature  less  than  15°C  (so 
that  the  carbon  dioxide  is  unlikely  to  be  liberated 
at  atmospheric  pressure)  and  consequently 
proportionally  less  gas  need  be  introduced  during 
the  dispensing.  With  fermented  beverages  such 
as  beer,  lager,  stout  and  cider,  the  carbon  dioxide 
dissolved  in  the  beverage  in  the  flexible  container 
may  result  from  the  fermentation  process. 

For  the  majority  of  beers,  lagers,  wines,  ciders 
or  soft  drinks  which  may  be  dispensed  from  the 
flexible  container,  the  gas  which  is  introduced 

thereto  during  the  dispensing  win  usually  De 
carbon  dioxide  derived  from  a  storage  bottle  or 
appropriate  local  source  which  may  be  available 
on  the  premises. 

5  For  some  fermented  beverages,  particularly 
stout,  the  gas  which  is  introduced  during  the 
dispensing  will  usually  be  nitrogen  or  air  (relying 
upon  the  high  nitrogen  content  in  air)  —  the 
nitrogen  being  derived,  say,  from  an  appropriate 

<o  storage  bottle  or  the  air  being  derived  from  a 
compressor  upon  demand.  Although  the 
exposure  of  a  fermented  beverage  to  the  oxygen 
content  of  air  is  normally  considered  detrimental 
to  the  beverage  over  a  prolonged  period,  it  will  be 

'5  appreciated  that  by  the  present  invention  the  air  is 
only  introduced  on  demand  and  shortly  before 
the  beverage  is  dispensed  and  accordingly  it  has 
been  found  that  the  exposure  of  the  beverage  to 
the  atmospheric  oxygen  has  negligible  effect 

w  upon  the  desired  characteristics  of  the  beverage. 
Where  air  or  nitrogen  gases  are  introduced  to  a 
fermented  beverage  as  aforementioned,  it  is  pre- 
ferred  that  the  beverage  within  the  flexible  con- 
tainer  has  carbon  dioxide  gas  dissolved  therein  so 

?5  that  the  beverage  is  dispensed  with  a  mixed 
carbon  dioxide  and  nitrogen  gas  content  in 
accordance  with  the  disclosure  in  our  U.K.  Patent 
Specificaton  No.  876,628. 

The  dispensing  means  will  usually  comprise  a 
30  manually  adjsutable  valve  or  tap  which  controls 

the  flow  of  beverage  from  the  container.  It  is 
preferred  that  the  adjustment  of  this  tap  also 
serves  to  control  the  introduction  of  the  gas  into 
the  beverage  during  dispensing.  The  dispensing 

35  system  may  include  a  pump  for  withdrawal  (or  to 
assist  in  the  withdrawal)  of  the  beverage  from  the 
container  and  the  operation  of  this  pump  may 
also  be  controlled  by  operation  of  the  aforemen- 
tioned  valve  or  tap. 

40  The  aforementioned  control  tap  or  valve  will 
usually  have  a  nozzle  extending  therefrom 
through  which  the  beverage  is  dispensed.  Prefer- 
ably  the  gas  or  gases  are  introduced  into  the 
beverage  upstream  of  the  control  tap  or  valve, 

45  conveniently  adjacent  to  that  tap  or  valve.  It  has 
hitherto  been  proposed  in  our  British  Patent 
1,063,753  to  introduce  the  gas  or  gases  into  a 
beverage  during  dispensing  by  way  of  a  restricted 
orifice  which  is  adjustable  in  size  to  very  the 

50  volume  of  the  gas  flow  therethrough  and  there- 
fore  the  volume  of  gas  which  is  introduced  to  the 
beverage.  However,  it  is  important  that  the 
volume  of  gas  which  is  introduced  into  the  bever- 
age  during  dispensing  can  be  accurately  con- 

55  trolled  to  ensure  that  the  dispensed  beverage  is 
not  under  or  over  gasified  to  an  unacceptable 
level  from  the  desired  characterised  and  the 
proposed  in  our  Patent  1,063,753  failed  to  achieve 
this.  With  this  in  mind  it  is  a  feature  of  the  present 

60  invention  that  the  gas  is  introduced  into  the 
beverage  by  way  of  a  fixed  orifice  and  sub- 
sequently  through  a  non-return  valve  which  non- 
return  valve  ensures  that  the  orifice  (which  will 
necessarily  be  of  a  relatively  small  diameter)  is 

65  not  contaminated  by  the  beverage.  It  is  also  a 

3 
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feature  of  the  present  invention  that  the  pressure 
at  which  the  gas  is  introduced  into  the  fixed 
orifice  is  adjustable  so  that  it  can  be  set  and 
maintained  at  a  predetermined  level  during  set- 
ting  up  of  the  system  for  a  particular  beverage 
and  for  prevalent  temperature  and  other  con- 
ditions  associated  with  the  system.  It  is  believed 
that  the  aforementioned  fixed  orifice  and  variable 
pressure  arrangement  for  introducing  the  gas  or 
gases  to  the  beverage  during  dispensing  pro- 
vided  an  improved  means  of  controlling  the 
volume  of  the  gas  which  is  introduced  as  com- 
pared  with  the  prior  proposed  arrangement  in 
which  the  aforementioned  orifice  is  adjustable 
whilst  the  pressure  of  the  gas  directed  thereto 
remains  substantially  constant.  It  is  preferred  that 
the  dispensing  system  immediately  downstream 
of  the  position  at  which  the  gas  or  gases  are 
introduced  into  the  beverage  includes  means, 
such  as  baffles  by  which  the  beverage  is  sub- 
jected  to  turbulence  to  promote  the  rate  at  which 
the  introduced  gas  or  gases  are  absorbed  by  the 
beverage.  The  dispensing  system  may  also 
include  small  apertures  or  restrictors  through 
which  the  beverage  is  dispensed  downstream  or 
the  position  at  which  the  gas  or  gases  are  intro- 
duced  (particularly  where  the  introduced  gas  is  or 
comprises  nitrogen)  which  small  apertures  or 
restrictors  subject  the  beverage  to  cavitation  and 
assist  in  liberating  the  dissolved  gases  to  form  or 
assist  in  the  formation  of  a  froth  or  head  on  the 
dispensed  beverage. 

The  beverage  dispensing  system  may  include 
monitoring  means  (such  as  a  closed  loop  control 
arrangement)  whereby  the  proportion  of  gas  or 
gases  in  the  beverage  (following  the  introduction 
of  the  gas  or  gases  thereto)  is  continuously 
monitored  during  dispensing  and  adjusted  to 
ensure  that  the  beverage  is  dispensed  with  a 
substantially  constant  and  preset  gas  content. 

Drawing 
One  embodiment  of  a  beverage  dispensing 

system  constructed  and  operated  in  accordance 
with  the  present  invention  will  now  be  described, 
by  way  of  example  only,  with  reference  to  the 
accompanying  illustrative  drawing  which 
diagrammatically  illustrates  a  relatively  simple 
and  inexpensive  arrangement  for  the  dispensing 
of  a  fermented  beverage. 

Detailed  Description  of  Drawing 
The  beverage  dispensing  system  illustrated  is 

primarily  intended  for  dispensing  stout  from  a 
flexible  bag  1  having  a  plastic  sheet/metal  foil  or 
other  (relatively)  impermeable  barrier  wall  struc- 
ture  and  which  is  intended  to  collapse  under 
atmospheric  pressure  as  the  stout  is  drawn  off. 
The  dispensing  system  forms  the  end  of  a  stout 
distribution  process  which  commences,  usually  at 
a  brewery,  with  the  bag  1  being  charged  under 
atmospheric  pressure  with  the  stout;  typically  the 
bag  will  be  capable  of  holding  say  from  3  to  100 
litres  of  stout.  The  stout  which  emanates  from  the 
brewery  will  likely  have  approximately  1  volume 

of  carbon  dioxide  gas  dissolved  in  it  for  each 
volume  of  stout  as  a  result  of  the  fermentation 
process,  and  to  ensure  that  this  gas  is  not  liber- 
ated,  it  is  preferred  that  the  bag  is  charged  with 

5  the  stout  at  a  temperature  less  than,  say,  15°C. 
When  fully  charged  the  bag  1  is  sealed  so  that  the 
stout  is  isolated  from  atmospheric  air  and  sub- 
sequently  transported  for  connection  to  the  dis- 
pensing  system  which  will  be  located  at  a  place  of 

10  dispense,  usually  (but  not  necessarily)  a  retail 
outlet. 

To  facilitate  handling  during  transportation  the 
bag  will  usually  be  supported/protected  within  a 
rigid  or  semi-rigid  container. 

15  During  transportation  of  the  bag  it  is  possible 
that  some  of  the  carbon  dioxide  within  the  stout 
may  be  liberated,  for  example  as  a  result  of  the 
stout  being  subjected  to  a  relatively  high 
temperature  and/or  being  disturbed  —  this  may 

20  result  in  a  small  carbon  dioxide  headspace  1a 
being  formed  in  the  bag  but  this  headspace 
should  dissipate  as  the  gas  re-dissolves  when  the 
gas  is  left  to  settle  in  cool  conditions  (which 
usually  prevail  at  a  dispensing  site). 

25  In  the  dispensing  system  the  bag  1  may  be 
mounted  on  or  in  an  appropriate  support  2  and  its 
seal  broken  by  coupling  to  a  pipe  3  through  which 
the  stout  is  to  be  dispensed.  The  pipe  3  can 
conveniently  be  coupled  to  the  bag  1  by  providing 

30  a  tubular  probe  on  the  pipe  end  which  breaches  a 
diaphragm  or  other  form  of  seal  4  on  the  bag  so 
that  the  stout  is  in  sealed  communication  with  the 
pipe  3  and  such  communication  is  effected  with- 
out  the  admission  of  air.  Preferably  the  communi- 

35  cation  between  the  pipe  3  and  the  stout  is  at  the 
lowermost  position  of  the  bag  1  so  that  the  stout 
will  flow  naturally  into  the  pipe  3.  The  pipe  3 
communicates  with  an  outlet  nozzle  5  having  a 
manually  operated  dispensing  control  tap  6.  Pro- 

40  vided  in  the  pipe  3  upsteam  of  the  tap  6  is  a  gas 
admission  inlet  7  through  which  it  is  intended  that 
one  or  more  of  carbon  dioxide,  nitrogen  (or  other 
inert  gas)  or  air  gases  may  be  introduced  into  the 
beverage  during  dispensing.  To  assist  in  drawing 

45  off  the  beverage  from  the  bag  1,  the  pipe  3  can 
include  a  pump  8  which  may  be  electrically 
controlled  (as  indicted  by  the  line  8a)  by  operation 
of  the  tap  6  so  that  the  pump  is  operated  only 
when  the  tap  is  open  for  dispensing  purposes. 

so  In  the  present  example  the  stout  is  intended  to 
be  dispensed  from  the  tap  6  having  a  mixture  of 
gases,  carbon  dioxide  and  air  dissolved  in  it  — 
these  gases  serving  to  provide  desirable  charac- 
teristics  to  the  stout  as  dispensed  and  also  to  form 

55  or  assist  in  the  formation  of  a  head  as  the  stout  is 
dispensed  into  an  open  topped  container  9;  the 
use  of  such  mixed  gases  in  the  dispensing  of 
fermented  beverages  is  discussed  in  our  British 
Patent  No.  876,628. 

eo  With  this  in  mind,  air  having  its  high  content  of 
nitrogen  is  introduced  by  way  of  the  inlet  7  into 
the  stout  being  dispensed  and  upon  demand 
during  dispensing.  To  achieve  this  the  system 
includes  an  air  compressor  10  which  is  operated 

65  through  a  line  10a  under  control  of  the  tap  6  so 
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hat  air  under  pressure  is  directed  to  the  inlet  / 
>nly  when  the  tap  6  is  open  for  dispensing 
>urposes.  Air  under  pressure  from  the  com- 
>ressor  10  is  directed  through  passage  11  to  the 
nlet  7  by  way  of  a  restricted  orifice  12  and 
iubsequently  by  way  of  a  non-return  valve  13. 
'he  restrictor  12  has  a  fixed  orifice  and  serves  to 
educe  the  air  pressure  prior  to  its  introduction  to 
he  stout.  The  non-return  valve  13  alleviates  the 
jossibility  of  stout  flowing  from  the  pipe  3  into 
ind  blocking  the  restrictor  12.  Means  shown 
jenerally  at  14  is  provided  for  adjusting  the  air 
)ressure  derived  from  the  compressor  10  and  this 
neans  provides  a  convenient  way  of  setting  up 
he  system  for  a  particular  stout  by  which  it  may 
)e  ensured  that  a  required  flow  rate  and  pressure 
)f  air  can  be  introduced  into  the  stout  by  way  of 
he  fixed  orifice  restrictor  12.  In  a  typical  stout 
dispensing  system  the  air  will  be  introduced  to 
he  beverage  being  dispensed  so  that  approxi- 
nately  0.002  to  0.1  volumes  of  nitrogen  gas  in  the 
air  are  introduced  and  dissolved  into  each  volume 
Df  stout.  To  assist  in  the  dissolution  of  the  air 
along  with  the  carbon  dioxide  gas  in  the  stout,  the 
3ipe  3  can  include  baffles  or  other  means  shown 
generally  at  15  downstream  of  the  inlet  7  to  create 
:urbulence  in  the  beverage  during  its  flow  to  the 
nozzle  5.  It  will  be  noted  that  the  air  from  the 
compressor  10  is  introduced  into  the  pipe  3  only 
an  demand  and  immediately  upstream  of  the  tap 
3  and  as  a  consequence  the  relatively  short  period 
Df  exposure  of  the  stout  to  the  oxygen  in  the  air 
has  not  been  found  to  have  any  adverse  effects 
upon  the  characteristics  of  the  stout  in  a  practical 
system.  Where  air/nitrogen  gas  is  introduced  as 
aforementioned,  the  nozzle  5  preferably  includes 
a  cavitation  or  restrictor  plate  which  assists  in  the 
liberation  of  the  dissolved  gases  from  the  stout 
and  enhances  the  formation  of  the  froth  or  head 
during  dispensing  in  accordance  with  conven- 
tional  practice. 

It  will  be  realised  that  in  the  stout  dispensing 
system  as  above  described,  pure  nitrogen  can  be 
introduced  into  the  beverage  by  removing  the 
compressor  10  and  connecting  the  passage  11  to 
a  bottle  or  other  source  of  nitrogen  gas  under 
pressure  (but  again  it  is  preferred  that  this 
pressure  is  adjustable  at  14).  If  the  dispensing 
system  is  intended  for  use  with  a  flexible  bag  1 
containing  beverage  which  is  to  be  dispensed  in  a 
highly  carbonated  condition  then  the  compressor 
10  can  be  removed  and  the  passage  11  coupled  to 
a  C02  ring  main  or  bottle  or  carbon  dioxide  under 
pressure  —  preferably  with  the  means  14  for 
adjusting  that  pressure  so  that  all  or  a  proportion 
of  the  carbon  dioxide  can  be  introduced  into  the 
beverage  during  dispensing. 

If  required  the  system  as  above  described  can 
be  provided  with  means  for  monitoring  the  pro- 
portion  of  gas  in  the  beverage  as  dispensed  and 
for  controlling  and  adjusting,  as  necessary,  the 
gas  which  is  introduced  to  the  beverage  to  main- 
tain  the  beverage  as  dispensed  with  a  sub- 
stantially  constant  and  preset  gas  content.  This 
may  be  achieved  by  use  of  a  closed  loop  control 

arrangement  wnereDy  a  aeieuiur  id  hi  me  ijijjc  o 
downstream  of  the  gas  admission  inlet  7  is 
responsive  to  the  gas  content  in  the  beverage  and 
is  coupled  (as  indicated  at  17)  to  the  gas  pressure 

>  adjustment  means  14  to  cause  an  adjustment,  as 
necessary,  in  the  gas  pressure  for  increasing  or 
decreasing  the  proportion  of  the  introduced  gas 
to  maintain  the  gas  content  as  detected  at  16 
subtantially  constant  at  a  preset  level. 

o 
Claims 

1.  A  beverage  dispensing  system  which  com- 
prises  a  container  of  the  beverage,  said  container 

5  (1)  being  subjected  externally  to  atmospheric 
pressure  and  sealing  the  beverage  therein  from 
external  atmosphere;  dispensing  means  (6)  in 
sealed  communication  with  the  beverage  in  the 
container,  and  means  (10-14)  for  introducing  into 

<o  the  beverage  remotely  from  the  container  and 
during  dispensing,  at  least  one  of  carbon  dioxide, 
nitrogen  (or  other  inert  gas)  and  air  gases,  said 
gas  or  gases  being  introduced  to  the  beverage 
from  a  pressurised  source  (10)  of  the  gas  or  gases 

\5  and  through  a  restricted  orifice  (12)  so  that  the 
introduced  gas  or  gases  serve  to  provide  or 
increase  a  dissolved  gas  content  of  the  beverage 
to  form  or  assist  in  the  formation  of  a  froth  or 
head  on  the  beverage  as  dispensed,  characterised 

w  in  that  the  container  (1)  is  flexible  and  collapses 
under  atmospheric  pressure  as  beverage  is  dis- 
pensed  therefrom  to  maintain  the  beverage 
remaining  in  the  container  (1)  substantially  with- 
out  headspace  and  the  means  for  introducing  the 

?5  gas  or  gases  comprises  a  fixed  orifice  restrictor 
(12)  and  a  non-return  valve  (13)  successively 
through  which  pressurised  gas  or  gases  from  the 
pressurised  source  (10)  is  introduced  into  the 
beverage  and  means  (14)  for  adjusting  the 

m  pressure  of  the  introduced  gas  or  gases  prior  to 
said  gas  or  gases  passing  through  the  restrictor 
(12). 

2.  A  system  as  claimed  in  claim  1  characterised 
in  that  the  beverage  within  the  container  (1)  has 

45  carbon  dioxide  gas  dissolved  therein. 
3.  A  system  as  claimed  in  claim  2  characterised 

in  that  the  carbon  dioxide  gas  content  dissolved 
in  the  beverage  in  the  container  (1)  is  in  the  range 
0.6  to  1.5  volumes  per  volume  of  the  beverage. 

so  4.  A  system  as  claimed  in  any  one  of  the 
preceding  claims  characterised  in  that  means  (15) 
is  provided  for  subjecting  the  beverage  and  the 
gas  or  gases  introduced  thereto  to  turbulence 
during  the  dispensing  of  the  beverage  to  promote 

55  the  dissolution  of  the  introduced  gas  in  the 
beverage. 

5.  A  system  as  claimed  in  any  one  of  the 
preceding  claims  characterised  in  that  the  gas  or 
gases  are  introduced  to  the  beverage  only  during 

eo  dispensing  of  the  beverage. 
6.  A  system  as  claimed  in  any  one  of  the 

preceding  claims  characterised  in  that  a  pump  (8) 
is  provided  for  withdrawing  beverage  from  the 
container  on  demand. 

65  7.  A  system  as  claimed  in  either  claim  5  or  claim 
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3  characterised  in  that  a  tap  or  valve  (6)  controls 
the  flow  of  beverage  during  dispensing  and  said 
tap  or  valve  (6)  controls  at  least  one  of  the 
introduction  of  the  gas  or  gases  and  operation  of 
the  pump  (8)  during  dispensing  of  the  beverage. 

8.  A  system  as  claimed  in  any  one  of  the 
preceding  claims  characterised  in  that  the  gas 
which  is  introduced  is  air  and  an  air  compressor 
(10)  is  provided  for  effecting  said  introduction  on 
demand. 

9.  A  system  as  claimed  in  any  one  of  the 
preceding  claims  characterised  in  that  the  gas 
which  is  introduced  comprises  nitrogen,  said 
nitrogen  being  dissolved  in  the  beverage  in  the 
range  of  0.002  to  0.100  volume  of  nitrogen  per 
volume  of  beverage. 

10.  A  system  as  claimed  in  any  one  of  claims  1 
to  8  characterised  in  that  the  gas  which  is  intro- 
duced  is  carbon  dioxide  and  the  carbon  dioxide 
dissolved  in  the  beverage  following  said  intro- 
duction  is  in  the  range  of  1.2  to  4  volumes  of 
carbon  dioxide  per  volume  of  the  beverage. 

11.  A  system  as  claimed  in  any  one  of  the 
preceding  claims  characterised  in  that  the  dis- 
pensing  means  comprises  cavitation  means  for 
liberating  gas  or  gases  dissolved  in  the  beverage 
to  assist  in  the  formation  of  said  froth  or  head,  the 
cavitation  means  being  located  in  the  system 
downstream  of  the  introduction  of  the  gas  or 
gases. 

12.  A  system  as  claimed  in  any  one  of  the 
preceding  claims  characterised  in  that  monitoring 
means  (16)  is  provided  whereby  the  proportion  of 
gas  in  the  beverage  following  the  introduction  of 
gas  thereto  is  continuously  monitored  during 
dispensing  and  adjusted  to  maintain  the  beverage 
as  dispensed  with  a  substantially  constant  and 
preset  gas  content. 

13.  A  system  as  claimed  in  any  one  of  the 
preceding  claims  characterised  in  that  the  bever- 
age  is  fermented  such  as  beer,  lager,  stout,  cider 
or  wine. 

Patentanspruche 

1.  Anordnung  zur  Ausgabe  eines  Getrankes  mit 
einem  das  Getrank  enthaltenden,  von  auGen 
unter  atmospharischem  Druck  stehenden  Behal- 
ter  (1),  der  das  in  ihm  enthaltene  Getrank  gegen- 
iiber  dem  AulSendruck  abdichtet,  mit  Zapfglie- 
dern  (6),  die  gegenuber  dem  Behalter  abgedichtet 
mit  dem  Getrank  in  Verbindung  stehen,  und  mit 
Mitteln  (10  —  14),  Ciber  die  in  das  Getrank  aulSer- 
halb  des  Behalters  wahrend  der  Getrankeausgabe 
mindestens  eines  der  Gase  Kohlendioxyd,  Stick- 
stoff  (oder  ein  anderes  inertes  Gas)  und  Luft 
einfuhrbar  ist,  wobei  das  oder  die  Gase  in  das 
Getrank  von  einer  das  oder  die  Gase  enthaltenden 
Druckquelle  (10)  durch  eine  verengte  Offnung  (12) 
einfuhrbar  ist/sind,  so  dalS  iiber  das  oder  die 
eingeleiteten  Gase  der  Anteil  eines  im  Getrank 
gelosten  Gases  bereitgestellt  oder  erhoht  wird, 
das  der  Schaumbildung  dient  oder  eine  gro&ere 
Schaumbildung  bei  der  Ausgabe  des  Getrankes 
bewirkt,  dadurch  gekennzeichnet,  dalS  der  Behal- 

ter  (1)  flexibel  ist  und  unter  atmospharischem 
Druck  beim  Austritt  des  Getrankes  zusammen- 
sackt,  so  dalS  das  im  Behalter  (1)  verbleibende 
Getrank  im  wesentlichen  ohne  Leerraum  ver- 

5  bleibt  und  da(5  die  Mittel  zu  Einleitung  des  Gases 
oder  der  Gase  eine  AusflufSdrossel  (12)  mit  defi- 
nierter  Offnung  und  ein  nachgeschaltetes 
Ruckschlagventil  (13)  umfassen,  durch  die  das 
Druckgas  oder  die  Druckgase  aus  der  Druckquelle 

10  (10)  in  das  Getrank  eingeleitet  werden,  und  dalS 
Mittel  (14)  zur  Druckregulierung  des  oder  der 
eingeleiteten  Gase  vor  dem  Durchstromen  der 
AusflulSdrossel  (12)  vorgesehen  sind. 

2.  Anordnung  nach  Anspruch  1,  dadurch  ge- 
15  kennzeichnet,  da(5  das  in  dem  Behalter  (1  )  befind- 

liche  Getrank  gelostes  Kohlensauregas  enthalt. 
3.  Anordnung  nach  Anspruch  2,  dadurch  ge- 

kennzeichnet,  dalS  der  Anteil  an  gelostem  Kohlen- 
sauregas  des  im  Behalter  (1)  befindlichen  Getran- 

20  kes  zwischen  0,6  und  1,5  Volumenanteile  pro 
Getrankevolumen  betragt. 

4.  Anordnung  nach  einem  der  vorhergehenden 
Anspriiche,  dadurch  gekennzeichnet,  dalS  Mittel 
(15)  zur  Verwirbelung  des  Getrankes  und  des  oder 

25  der  eingeleiteten  Gase  wahrend  der  Ausgabe  des 
Getrankes  zwecks  leichterer  Losung  des  jeweili- 
gen  Gaszusatzes  im  Getrank  vorgesehen  sind. 

5.  Anordnung  nach  einem  der  vorhergehenden 
Anspriiche,  dadurch  gekennzeichnet,  dalS  das 

30  oder  die  Gase  nur  wahrend  der  Ausgabe  des 
Getrankes  zugesetzt  werden. 

6.  Anordnung  nach  einem  der  vorhergehenden 
Anspriiche,  dadurch  gekennzeichnet,  dafS  eine 
Pumpe  (8)  die  Ausgabe  von  Getrank  aus  dem 

35  Behalter  nach  Bedarf  steuert. 
7.  Anordnung  nach  Anspruch  5  oder  6,  dadurch 

gekennzeichnet,  dalS  ein  Hahn  oder  ein  Ventil  (6) 
den  Getrankeflufi  bei  der  Ausgabe  steuert,  und 
dalS  der  Hahn  oder  das  Ventil  (6)  mindestens  die 

40  Einleitung  eines  der  Gase  und  den  Betrieb  der 
Pumpe  (8)  wahrend  der  Getrankeausgabe  steuert. 

8.  Anordnung  nach  einem  der  vorhergehenden 
Anspriiche,  dadurch  gekennzeichnet,  da(S  das  ein- 
geleitete  Gas  Luft  ist,  die  iiber  einen  Kompressor 

45  (10)  nach  Bedarf  einleit  bar  ist. 
9.  Anordnung  nach  einem  der  vorhergehenden 

Anspriiche,  dadurch  gekennzeichnet,  da&  das  ein- 
geleitete  Gas  Stickstoff  ist,  dessen  im  Getrank 
geloster  Anteil  zwischen  0,002  bis  0,1  00  volumen- 

50  anteile  pro  Getrankevolumen  betragt. 
10.  Anordnung  nach  einem  der  Anspriiche  1  bis 

8,  dadurch  gekennzeichnet,  da(S  das  eingeleitete 
Gas  Kohlensaure  ist  und  daft  der  im  Getrank 
geloste  Koblensaureanteil  nach  der  Einleitung  1,2 

55  bis  4  Volumenanteile  pro  Volumenanteil  des 
Getrankes  betragt. 

11.  Anordnung  nach  einem  der  vorhergehen- 
den  Anspriiche,  dadurch  gekennzeichnet,  dafi  die 
Zapfglieder  ein  Kavitationsmittel  aufweisen,  um 

60  das  im  Getrank  geloste  Gas  oder  die  gelosten 
Gase  zur  Unterstiitzung  bei  der  Schaum-  oder 
Luftraumbildung  freizuszetzen,  und  dalS  die 
Kavitationsmittel  stromab  zum  Einleitungspunkt 
fur  das  oder  die  Gase  angeordnet  sind. 

65  12.  Anordnung  nach  einem  der  vorhergehen- 
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ien  Anspriiche,  gekennzeichnet,  durch  eine 
jberwachungseinrichtung  (16)  zur  kontinuier- 
ichen  Uberwachung  des  Gasanteils  im  Getrank 
iach  Ein  leitung  des  Gases  wahrend  der  Getran- 
;eausgabe,  die  so  eingestellt  ist,  daft  das  ausge- 
jebene  Getrank  einen  im  wesentlichen  konstan- 
en  und  vorgegebenen  Gasgehalt  aufweist. 

13.  Anordnung  nach  einem  der  vorhergehen- 
den  Anspriiche,  dadurch  gekennzeichnet,  daft  das 
3etrank  ein  fermentiertes  Getrank,  beispielsweise 
3ier,  Lagerbier,  Starkbier,  Apfel-Cidre  oder  Wein 
St. 

tevendications 

1.  Systeme  de  distribution  de  boisson,  compre- 
lant  un  conteneur  pour  la  boisson,  ledit  conte- 
leur  (1)  etant  soumis  exterieurement  a  la  pres- 
sion  atmospherique  et  enfermant  la  boisson  en  la 
separant  de  ['atmosphere  externe,  des  moyens  de 
distribution  (6)  en  communication  etanche  avec  la 
Doisson  dans  le  conteneur,  et  des  moyens 
10  —  14)  pour  introduire  dans  la  boisson,  de  fagon 
lloignee  du  conteneur  et  pendant  la  distribution, 
au  moins  un  gaz  parmi  le  dioxyde  de  carbone, 
'azote  (ou  un  autre  gaz  inerte)  et  I'air,  ledit  gas  ou 
esdits  gaz  etant  introduits  dans  la  boisson  a  partir 
d'une  source  pressurisee  (10)  du  gaz  ou  des  gaz  et 
a  travers  un  orifice  resserre  (12),  de  sorte  que  le 
au  les  gaz  introduits  servent  a  fournir  a  la  boisson 
jne  certaine  teneur  en  gaz  dissout,  ou  a  augmen- 
ter  celle-ci,  pour  former,  ou  aider  a  former,  une 
mousse  ou  un  faux-col  sur  la  boisson  alors  qu'elle 
3St  distribute,  caracterise  en  ce  que  le  conteneur 
(1)  est  flexible  et  se  deforme  sous  la  pression 
atmospherique  alors  que  la  boisson  en  est  distri- 
buee,  pour  maintenir  la  boisson  restant  dans  le 
conteneur  (1)  sensiblement  sans  vide  au-dessus 
de  ceile-ci,  et  les  moyens  pour  introduire  le  ou  les 
gaz  comprennent  un  moyen  d'etranglement  d'ori- 
fice  fixe  (12)  et  une  soupape  anti-retour  (13), 
successivement,  a  travers  lesquels  le  ou  les  gaz 
sous  pression  provenant  de  la  source  sous  pres- 
sion  (10)  sont  introduits  dans  la  boisson,  et  des 
moyens  (14)  pour  regler  la  pression  du  ou  des  gaz 
introduits  avant  que  le  ou  lesdits  gaz  traversent  le 
moyen  d'etranglement  (12). 

2.  Systeme  selon  la  revendication  1,  caracterise 
en  ce  que  du  dioxyde  de  carbone  est  dissout  dans 
la  boisson  a  I'interieur  du  conteneur  (1). 

3.  Systeme  selon  la  revendication  2,  caracterise 
en  ce  que  la  teneur  de  dioxyde  de  carbone  dissout 
dans  la  boisson  dans  le  conteneur  (1)  varie  entre 
0,6  et  1,5  volume  par  volume  de  boisson. 

4.  Systeme  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  caracterise  en  ce  que  des 
moyens  (15)  sont  prevus  pour  soumettre  la  bois- 
son  et  le  ou  les  gaz  introduits  dans  celle-ci  a  une 
agitation  pendant  la  distribution  de  la  boisson 

pour  tavonser  la  aissoiuton  au  gaz  iniroaun  aans 
la  boisson. 

5.  Systeme  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  caracterise  en  ce  que  le  ou 

5  les  gaz  sont  introduits  dans  la  boisson  seulement 
pendant  la  distribution  de  la  boisson. 

6.  Systeme  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  caracterise  en  ce  qu'une 
pompe  (8)  est  prevue  pour  soutirer  de  la  boisson 

o  du  conteneur  a  la  demande. 
7.  Systeme  selon  la  revendication  5  ou  la 

revendication  6,  caracterise  en  ce  qu'un  robinet 
ou  une  soupape  (6)  commande  recoupment  de  la 
boisson  pendant  la  distribution,  et  ledit  robinet  ou 

'5  ladite  soupape  (6)  commande  au  moins  soit 
I'introduction  du  ou  des  gaz,  soit  le  fonctionne- 
ment  de  la  pompe  (8)  pendant  la  distribution  de  la 
boisson. 

8.  Systeme  selon  I'une  quelconque  des  revendi- 
>o  cations  precedentes,  caracterise  en  ce  que  le  gaz 

qui  est  introduit  est  de  I'air  et  en  ce  qu'un 
compresseur  d'air  (10)  est  prevu  pour  effectuer 
ladite  introduction  a  la  demande. 

9.  Systeme  selon  I'une  quelconque  des  revendi- 
?5  cations  precedentes,  caracterise  en  ce  que  le  gaz 

qui  est  introduit  comprend  de  I'azote  etant  dis- 
sout  dans  la  boisson  a  une  teneur  variant  entre 
0,002  et  0,100  volume  d'azote  par  volume  de 
boisson. 

30  10.  Systeme  selon  I'une  quelconque  des  reven- 
dications  1  a  8,  caracterise  en  ce  que  le  gaz  qui  est 
introduit  est  du  dioxyde  de  carbone  et  le  dioxyde 
de  carbone  dissout  dans  la  boisson  suivant  ladite 
introduction  a  une  teneur  variant  entre  1,2  et  4 

35  volumes  de  dioxyde  de  carbone  par  volume  de 
boisson. 

11.  Systeme  selon  I'une  quelconque  des  reven- 
dications  precedentes,  caracterise  en  ce  que  les 
moyens  de  distribution  comprennent  des  moyens 

40  de  cavitation  pour  liberer  le  ou  les  gaz  dissout 
dans  la  boisson  pour  aider  a  former  ladite  mousse 
ou  faux-col,  les  moyens  de  cavitation  etant  situes 
dans  le  systeme  en  aval  de  I'introduction  du  ou 
des  gaz. 

45  12.  Systeme  selon  I'une  quelconque  des  reven- 
dications  precedentes,  caracterise  en  ce  que  des 
moyens  de  controle  (16)  sont  prevus,  grace  aux- 
quels  la  proportion  de  gaz  dans  la  boisson  suivant 
I'introduction  du  gaz  dans  celle-ci  est  continuel- 

50  lement  controlee  pendant  la  distribution  et  reglee 
pour  maintenir  la  boisson,  alors  qu'elle  est  distri- 
buee,  a  une  teneur  en  gaz  sensiblement  constante 
et  preetablie. 

13.  Systeme  selon  I'une  quelconque  des  reven- 
55  dications  precedentes,  caracterise  en  ce  que  la 

boisson  est  une  boisson  fermentee,  telle  que  de  la 
•  biere,  de  la  biere  blonde,  de  la  biere  brune,  du 

cidre  ou  du  vin. 
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