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©  Liquid  dispensing  apparatus. 

©  A  liquid  dispensing  apparatus  is  described  more 
particularly  for  dispensing  drinks  in  accurate  mea- 
sures,  the  apparatus  comprising  two  liquid  dispens- 
ing  chambers  (201,  202),  independent  means  (219) 
for  opening  and  closing  each  outlet,  and  a  prefill 
chamber  (208),  and  means  (214)  for  filling  the  dis- 
pensing  chambers  with  liquid  from  the  prefill  cham- 
ber  (208).  The  dispensing  chambers  (201,  202)  are 
in  communication  with  the  prefill  chamber  (208)  in 
such  a  way  that  liquid  in  excess  of  the  predeter- 
mined  measures  overflows  back  to  the  prefill  cham- 
ber  (208).  Sensor  means  (225)  are  provided  to  deter- 

^mine  the  correct  operation  of  the  dispensing  cham- 
^ b e r   outlets  (204,  205).  Several  of  this  liquid  dispens- 
i n g   apparatus  can  be  grouped  within  a  drink  dis- 
^pensing  unit  (300)  which  controls  each  of  these 
^apparatus.  Furthermore,  one  or  more  of  these  drink 
jyj  dispensing  units  (300)  can  be  connected  to  a  drink 
©   dispensing  system  to  provide  an  overall  stock  re- 
^   cording  system. 
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LIQUID  DISPENSING  APPARATUS 

The  invention  relates  to  liquid  dispensing  ap- 
paratus  and  relates  particularly,  but  not  exclusively, 
to  apparatus  for  dispensing  drinks  in  accurate  mea- 
sures. 

On  licensed  premises,  such  as  bars,  at  least 
alcoholic  drinks  are  traditionally  served  in  particular 
measures.  The  conventional  way  of  dispensing  re- 
quired  volumes  has  been  to  pour  from  a  bottle  into 
a  measuring  vessel  then  to  transfer  the  contents  of 
the  measuring  vessel  into  the  glass  (or  other  drink- 
ing  vessel)  from  which  the  drink  will  be  consumed. 
This  method  is  slow,  inconvenient  and  messy  due 
to  the  intermediate  measuring  vessel  and  the  likeli- 
hood  of  spillage,  and  moreover  the  accuracy  of  the 
measures  dispensed  is  low. 

More  recently,  a  dispensing  device  known  as 
an  "Optic"  has  been  developed  consisting  of  a 
transparent  container,  with  an  inlet  and  outlet, 
which  is  attached  to  the  top  of  an  opened  bottle. 
The  bottle  with  the  container  attached  is  up-ended 
and  attached  to  a  support.  Under  the  action  of 
gravity,  the  container  fills  through  the  inlet,  the 
required  measure  being  the  volume  of  the  con- 
tainer.  A  glass  is  pushed  up  against  the  outlet 
causing  it  to  open  and  dispense  the  measure  into 
the  glass,  at  the  same  time  the  inlet  being  main- 
tained  shut.  When  the  glass  is  retracted,  the  outlet 
is  shut  and  the  inlet  opens  and  the  container  is 
refilled  under  gravity  from  the  bottle.  Although  re- 
presenting  an  improvement  in  terms  of  speed  and 
convenience,  this  device  is  unhygienic  due  to  the 
contact  of  the  glass  with  the  device  and  the  accu- 
racy  is  still  not  good,  being  officially  given  as  -3% 
to  +6%  but  in  practice,  particularly  with  rushed 
staff,  often  being  worse.  Also  a  considerable  time  is 
taken  to  dispense  a  double. 

Liquid  dispensing  apparatus  of  higher  accuracy 
has  been  constructed  but  typically  such  apparatus 
involves  means  for  precision  metering  of  the  liquid 
and  is  consequently  expensive  and  unhygienic. 

According  to  the  invention  there  is  provided  a 
liquid  dispensing  apparatus  comprising  two  liquid 
dispensing  chambers  defining  therein  a  volume 
measure  and  each  having  an  outlet,  independent 
means  for  opening  and  closing  each  outlet,  a  prefill 
chamber,  and  means  for  filling  the  dispensing 
chambers  with  liquid  from  the  prefill  chamber,  the 
dispensing  chambers  being  in  communication  with 
the  prefill  chamber  in  such  a  way  that  liquid  in 
excess  of  the  predetermined  measures  overflows 
back  to  the  prefill  chamber,  wherein  sensor  means 
are  provided  for  determining  the  correct  operation 
of  the  dispenser  chamber  outlets. 

Preferably,  the  appartus  includes  indicator 
means  which  indicate  when  the  apparatus  is  in  the 

empty,  error  or  ready  condition. 
The  filling  means  preferably  comprises  a  dis- 

placement  device  which  may  be  solenoid  operated. 
The  apparatus  preferably  comprises  pressure 

5  sensitive  switch  means  enabling  or  initiating  a  dis- 
pense  cycle  of  the  apparatus. 

Preferably,  the  apparatus  comprises  switch 
means  for  independently  opening  the  or  each  dis- 
pensing  chamber  outlet,  whereafter  the  outlet  or 

w  outlets  is  or  are  closed  and  the  or  each  dispensing 
chamber  is  refilled  from  the  prefill  chamber. 

Conveniently,  the  outlet  opening  means  is  sole- 
noid  operated. 

The  apparatus  preferably  comprises  sensor 
75  means  for  determination  of  the  liquid  level  in  the 

prefill  and  dispensing  chambers. 
Preferably  one  or  more  dispensing  apparatus 

are  included  in  a  drinks  dispensing  unit  comprising 
means  for  determining  if  the  unit  is  level  and 

20  means  for  monitoring  and  recording  the  volume  of 
liquid  dispensed,  comprising  a  controller  respon- 
sive  to  signals  indicative  of  the  liquid  dispensed 
from  the  or  each  apparatus. 

In  a  preferred  embodiment  the  controller  com- 
25  prises  means  for  intelligent  communication  with 

point-of-sale  terminals,  means  for  programme  stor- 
age  and  means  for  data  storage  and  distribution. 

In  the  preferred  embodiment  one  or  more 
drinks  dispensing  units  would  be  incorporated  into 

30  overall  stock  recording  drinks  dispensing  systems. 
In  one  construction  which  is  at  present  pre- 

ferred,  the  liquid  dispensing  apparatus  is  mounted 
in  a  secure  cabinet  access  to  which  is  gained  by 
electronic  release  means. 

35  The  electronic  release  means  may  take  the 
form  of  a  cash  acceptor,  be  key  operated  or  may 
include  a  credit  card  reader. 

As  an  optional  arrangement  the  drinks  dispens- 
ing  apparatus  may  include  a  drinks  selector  related 

40  to  a  customer  drink  identification  means. 
It  will  be  appreciated  that  the  drinks  dispensing 

apparatus  is  capable  of  dispensing  measured 
quantities  of  any  liquid  but  is  particularly  applicable 
to  the  dispensing  of  spirits  or  wines. 

45  The  invention  will  now  be  described  by  way  of 
example  only,  with  reference  to  the  accompanying 
drawings,  in  which:- 

Fig.  1  is  a  sectional  elevation  through  the 
appartus  taken  on  line  C-C  of  Fig.2; 

so  Fig.  2  is  a  plan  view  of  the  apparatus  as 
seen  from  arrows  D-D  on  Fig.  1  with  the  upper  half 
removed; 

Fig.  3  is  a  cross-sectional  view  on  arrows  E- 
E  on  Fig.  2  showing  the  liquid  level  sensors; 

Fig.  4  is  a  fragmentary  isometric  view  of  the 
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of  which  probe  231  is  electrically  common,  230  is 
an  overmeasure  sensor  and  232  is  an  undermeas- 
ure  sensor.  The  three  probes  are  set  at  appropriate 
heights  as  required,  preferred  positions  being  1.5 

5  mm  below  the  level  of  weirs  200  for  probe  230,  15 
mm  below  the  weirs  200  for  probe  231  and  7  mm 
above  the  level  of  the  weirs  for  probe  232.  When 
the  liquid  level  rises  to  the  probe  230,  a  circuit  is 
completed  between  probes  230  and  231,  while  if 

w  the  level  rises  further  to  probe  232,  a  circuit  is 
completed  between  that  probe  and  probe  231  . 

The  probes  are  checked  by  routing  a  12V  6kHz 
signal  through  the  probes  and  comparing  the  resis- 
tance  between  the  probes  with  an  external  refer- 

75  ence  resistor  typically  set  between  270  k  Ohm  and 
370  k  Ohm.  A  6kH2  signal  is  used  for  two  reasons, 
the  first  being  to  prevent  electroplating  of  the 
probes  and  the  second  to  ensure  conductivity, 
through  the  liquid.  It  has  been  found  by  experi- 

20  mentation  that  the  mode  of  conduction  through  the 
liquid  is  ionic  and  not  electronic,  hence  the  range 
of  resistances  of  spirits  is  vast  ranging  from  sugar 
based  spirits  such  as  Rum  (low)  to  white  spirits 
such  as  Gin  (high).  This  causes  a  problem  in  that 

25  that  to  detect  high  resistance  spirits  making  a  cir- 
cuit  by  tracking  between  the  probes. 

To  overcome  this  problem  various  geometrical 
criteria  have  been  found  to  be  essential,  namely 
that  the  tracking  length  denoted  by  xxxx  in  Fig.  3  is 

30  a  minimum  of  40  mm  which  is  achieved  by  provid- 
ing  plastic  housing  extensions  415  (14  mm  long 
minimum)  and  a  probe  contact  housing  dimension 
of  12  mm  minimum.  It  has  been  found  however 
that  a  probe  spacing  of  1  2  mm  is  too  high  to  detect 

35  the  high  resistance  spirits  and  it  is  therefore  neces- 
sary  to  bend  the  probes  nearer  to  each  other  such 
that  they  are  a  maximum  of  10  mm  apart.  It  also 
improves  the  conduction  between  the  probe  231 
and  the.  probes  230,  232  if  the  probe  231  is  further 

40  extended  into  the  liquid,  and  that  the  probes  are  a 
minimum  of  8  mm  wide  as  shown  in  Fig.  4.  It 
further  decreases  the  resistance  of  the  liquid  if  a 
grid  of  small  holes  420  is  provided  in  the  probes  to 
increase  their  area,  although  this  is  not  essential. 

45  The  probes  can  be  manufactured  from  a  thin  ma- 
terial  (typically  0.  4  mm  thick).  Stainless  steel  has 
been  found  to  be  preferable  but  the  probes  could 
alternatively  be  gold  plated  brass,  for  example. 

In  order  to  engage  a  bottle  211  of  the  spirits  or 
50  other  drink  to  be  dispensed  with  the  apparatus,  a 

bottle  adaptor  240  is  provided.  The  structure  of  this 
adaptor  will  be  apparent  from  Fig.  1  .  The  adaptor 
comprises  a  rubber  annulus  241  which  can  be 
compressed  onto  the  neck  of  the  bottle  211  by 

55  tightening  a  hand  nut  260,  the  nut  260  being 
threadedly  engaged  with  the  lower  body  part  243 
of  the  adaptor.  Rotation  of  nut  260  relative  to  part 
243  draws  annular  intermediate  member  247  to- 

liquid  level  sensors  as  shown  in  Fig.  3; 
Fig.  5  is  a  vertical  section  through  one  of  the 

dispensing  chambers; 
Fig.  5A  is  a  fragmentary  isometric  sketch  of 

one  of  the  drink  dispense  sensors; 
Fig.  6  is  a  section  through  a  dispense  enable 

switch; 
Fig.  6A  is  a  section  through  a  dispense 

enable  switch  with  a  glass  in  position; 
Fig.  7  is  a  block  diagram  of  a  drink  dispens- 

ing  and  recording  unit  incorporating  the  apparatus 
and  showing  the  electrical  connections  of  the  fea- 
tures  shown  in  Figs.  1  to  6A; 

Figs.  8-11  are  schematic  views  of  the  ap- 
paratus  of  Figs.  1  to  6A; 

Fig.  12  is  a  schematic  view  of  an  alternative 
embodiment  of  the  apparatus; 

Fig.  13  is  a  block  diagram  showing  the  ap- 
paratus  in  Fig.  7  forming  a  part  of  a  stock  control 
system; 

Fig.  14  is  a  block  diagram  showing  the  ap- 
paratus  in  Fig.7  forming  part  of  a  self  service 
dispensing  system;  and 

Fig.  15  is  a  block  diagram  showing  the  ap- 
paratus  in  Fig.  7  forming  part  of  an  automatic 
dispensing  system. 

Referring  now  to  Figs  1  and  2,  a  single  prefill 
chamber  208  is  provided  for  filling  both  dispensing 
chambers  201  and  202.  The  height  of  the  weirs 
200  (which  separate  the  dispensing  chambers  from 
the  prefill  chamber  and  are  circular  in  plan)  define 
the  required  volume  measures  in  the  dispensing 
chambers  201,  202.  The  drink  to  be  dispensed, 
spirits  or  the  like,  is  supplied  to  the  prefill  chamber 
208  through  a  feed  pipe  210  which  extends  down 
into  the  prefill  chamber  to  a  level  below  that  of  the 
weirs;  a  distance  of  10  mm  below  the  level  of  the 
weirs  has  been  found  suitable. 

The  dispensing  chambers  201,  202  are  filled 
with  liquid  from  the  prefill  chamber  208  by  virtue  of 
the  displacing  action  of  a  solenoid  215  operating 
the  device  21  4.  The  solenoid  (not  shown)  operating 
the  displacement  device  214  is  single  acting  in  a 
downward  direction,  compression  spring  213  pro- 
viding  the  return,  upward  motion  when  the  solenoid 
is  de-energized.  The  outlets  204,  205  of  the  dis- 
pensing  chambers  201,  202  are  openable  and 
closable  by  seals  219,  220.  Each  seal  219,  220  is 
operated  by  a  respective  solenoid  250,  251  which 
again  is  single  acting  in  a  downard  direction,  the 
return  upward  movement  being  provided  by  a  re- 
spective  compression  spring  221  which  acts 
against  a  cap  222  fixed  to  shaft  223  on  which  the 
respective  seal  219,  220  is  mounted  (see  also  Fig. 
5). 

Referring  now  to  Figs.  3  and  4,  a  liquid  sensor 
225  is  mounted  in  the  prefill  chamber  208.  This 
sensor  comprises  three  probes  230,  231  and  232 
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wards  part  243  and  insert  249  which  is  secured  to 
part  243,  thereby  causing  the  compression  of  an- 
nulus  241.  Part  243  is  provided  with  O-ring  seals 
244  for  air-tight  engagement  with  the  interior  of  the 
upper  part  of  feed  pipe  210.  A  central  spindle  245, 
mounted  for  sliding  movement  within  the  adaptor 
body,  carries  a  rubber  seal  246  biased  downwardly 
by  a  compression  spring  248  for  preventing 
through  flow  of  liquid  when  the  adaptor  240  is 
detached  from  the  apparatus.  A  central  spindle 
280,  mounted  rigidly  to  and  centrally  of  the  feed 
pipe  210  by  supports  427,  is  provided  to  abuttingly 
engage  spindle  245  when  the  adaptor  240  is  en- 
gaged  in  the  feed  pipe  210,  thereby  moving  the 
seal  246  out  of  contact  with  the  lower  body  part 
243  of  the  adaptor  and  allowing  liquid  to  flow 
through  the  adaptor  240.  Thus  the  adaptor  is  first 
pushed  onto  the  bottle  211  and  the  hand  nut  260 
tightened  to  compress  seal  241  which  both  grips 
and  seals  the  bottleneck,  following  which  the  lower 
adaptor  body  part  243  is  pushed  into  the  pipe  210 
to  rest  against  internal  shoulder  209. 

To  provide  confirmation  that  seals  219,  220 
have  opened  to  dispense  the  measures  of  drink 
held  in  the  respective  dispensing  chambers,  sen- 
sors  504,  505  are  provided,  such  as  slotted  optical 
sensors  co-operating  with  a  flag  430  in  the  cap  222 
connected  to  the  seal  shafts  223  (see  Fig.  5A). 

It  can  also  be  seen  that  manual 
depression/opening  of  the  seals  219,  220  will  also 
cause  the  blocking  of  sensors  504,  505.  This  con- 
dition  would  be  diagnosed  "manual  drink  dis- 
pensed"  and  the  dispense  inhibited.  The  empty 
indicator  255  will  be  illuminated. 

Airways  425  and  426  are  provided  to  allow  air 
in  the  dispense  chambers  201  ,  202  to  vent  so  as  to 
aid  filling  through  the  weirs  200  (see  Fig.  5).  This 
arrangement  also  improves  the  cleaning  of  the  unit. 
Airway  440  is  provided  to  aid  the  discharge  of 
liquid  from  dispense  chamber  201.  This  arrange- 
ment  is  duplicated  for  dispense  chamber  202.  The 
airway  440  is  protected  against  the  ingress  of  dust 
and  blockage  by  the  cap  222. 

Single  and  double  measure  buttons  217,  218 
are  provided. 

A  dispense  enabling  switch  216  is  provided 
that  is  sensitive  to  a  glass  206  resting  on  it.  The 
switch  shown  in  Figs.  6  and  6A  comprises  an 
upper  membrane  450  coated  with  a  conductive  ink 
451  so  as  to  act  as  an  electrically  shorting  mem- 
ber,  a  lower  membrane  455  coated  with  conductive 
ink  456  which  acts  as  one  side  of  a  switch  and 
further  coated  with  conductive  ink  457  (electrically 
insulated  from  456)  which  acts  as  the  other  side  of 
the  switch  456  and  457  are  schematically  shown 
terminated  at  475.  The  upper  membrane  450  and 
the  lower  membrane  455  are  separated  around 
their  periphery  by  spacer  460  which  is  in  practise 

09.010  inches  thick.  The  membranes  450  and  455 
are  further  kept  apart  by  compression  spring  465 
which  has  a  rate  of  approximately  0.025  N/mm. 
The  switch  216  is  sealed  therefore  vent  470  is 

5  provided  to  prevent  hydraulic  damping.  Fig.  6 
shows  the  switch  216  electrically  open  circuit,  i.e. 
without  a  glass  in  position. 

Referring  now  to  Fig.  6A,  when  a  glass  226  is 
placed  on  the  switch  216  the  top  membrane  de- 

w  forms  such  that  shorting  member  451  makes  the 
circuit  between  switch  poles  456  and  457  thus 
indicating  that  a  glass  is  in  position.  Removal  of  the 
glass  226  will  break  the  circuit.  Spring  465  has 
been  found  to  be  necessary  to  aid  the  separation 

75  of  the  membranes  450  and  455,  since  without  it  the 
upper  membrane  450  tends  to  go  over  centre  and 
remain  defomed  even  after  the  removal  of  glass 
226. 

Because  a  glass  has  to  be  placed  on  the 
20  dispense  enabling  switch  216  before  dispensing 

can  proceed,  the  glass  does  not  come  into  contact 
with  the  outlets  204,  205  thus  making  the  apparatus 
very  hygienic. 

Optionally  a  leak  detector  can  be  positioned 
25  between  the  dispensing  chambers  and  the  glass 

226.  Also  a  sensor  228  may  be  provided  to  check 
that  a  bottle  is  in  position. 

Fig.  7  shows  the  electrical  connections  of  the 
apparatus  connected  into  an  overall  drink  dispens- 

30  ing,  monitoring  and  recording  unit.  Drink  dispens- 
ing  unit  300  comprises  eight  sets  of  dispensing 
apparatus  or  stations  Si  to  Ss  as  described  i.e. 
with  sixteen  dispensing  outlets.  Only  the  connec- 
tions  for  dispensing  station  Si  are  shown,  these 

35  being  duplicated  for  the  other  seven  stations.  In 
this  particular  arrangement,  single  measure  button 
217  is  common  to  all  the  stations  but  each  station 
has  its  own  double  measure  button  21  8. 

Button  320  is  provided  to  close  down  any  of 
40  the  eight  dispensing  stations  and  to  reset  a  closed 

down  station  to  bring  it  back  into  use.  "Stock  input" 
button  321  is  merely  for  accounting  purposes,  to 
record  when  a  drink  has  been  dispensed  but  is  not 
actually  sold  (e.g.  if  the  operator  demands  in  error 

45  a  drink  other  than  the  one  requested  by  the  cus- 
tomer). 

"Empty"  indicator  light  255  is  provided  to  give 
a  visual  indication  that  the  bottle  needs  replacing. 
"Ready"  indicator  310  is  provided  to  give  a  visual 

so  indication  that  a  glass  is  in  position.  "Error"  indica- 
tor  is  provided  to  give  an  indication  of  a  fault 
(dispense  inhibited).  The  operation  of  all  buttons, 
sensors  and  actuators  is  controlled  by  an  integral 
micro  control  unit  234  powered  by  integral  power 

55  supply  490.  A  commununications  port  480  is  pro- 
vided  to  receive  and  transmit  data  in  various  serial 
protocols  and  data  variable  band  rates.  A  tilt  sensor 
495  is  provided  to  disable  the  unit  300  if  the  unit 
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300  is  set  out  of  level.  The  integral  micro  control 
unit  also  contains  battery  backed  RAM  for  memory 
and  ROM  for  operational  software,  means  for  elec- 
tronically  identifying  the  unit  and  means  of  chang- 
ing  that  identification  up  to  16  times.  An  optional 
integral  battery  497  can  be  provided  to  give  sensor 
power  failure  back  up. 

Referring  now  to  Fig.  8,  the  apparatus  may  be 
operated  as  follows.  When  a  new  bottle  211,  with 
adaptor  240  attached,  is  inserted  into  the  appara- 
tus,  liquid  from  the  bottle  211  flows  down  through 
the  adaptor  and  feed  pipe  210  to  the  prefill  cham- 
ber  208.  Flow  continues  until  the  liquid  level  in  the 
prefill  chamber  is  coincident  with  the  bottom  of  the 
feed  pipe  210. 

The  displacement  device  214  (see  Fig.  9)  is 
operated  to  raise  the  liquid  level  above  the  weirs 
200  and  is  held  down  for  a  predetermined  time 
such  as  3.0  sees.  At  the  end  of  this  time,  the 
control  unit  234  checks  that  the  liquid  level  has 
reached  and  made  the  probe  232  for  a  predeter- 
mined  time  such  as  1.5  seconds  as  a  check  that 
the  dispensing  chambers  201,  202  are  fully 
charged.  If  liquid  is  present  at  probe  232  the  con- 
troller  checks  probe  230,  if  no  circuit  is  made  at 
probe  230  then  an  "overmeasure  probe  open  cir- 
cuit"  condition  would  be  diagnosed  and  the  error 
indicator  31  1  is  illuminated.  After  these  checks  the 
displacement  device  214  is  retracted  to  allow  the 
liquid  level  in  the  prefill  chamber  208  to  fall  (see 
Fig.  10)  and  for  excess  liquid  in  the  dispensing 
chambers  201,  202  over  and  above  the  predeter- 
mined  measures  to  overflow  back  over  the  weirs 
200  into  the  prefill  chamber  208,  and  to  permit 
liquid  transferred  to  the  dispensing  chambers  201, 
202  to  be  replaced  by  additional  liquid  from  the 
bottle  until  the  liquid  level  in  the  prefill  chamber 
208  recovers  its  previous  level  and  flow  is  termi- 
nated  as  before. 

Also,  after  the  displacement  device  214  is  re- 
tracted  the  controller,  after  a  predetermined  time, 
checks  the  probe  230  for  the  presence  of  liquid.  If 
liquid  is  present  at  probe  230  a  "displacement 
device  stuck  down"  condition  is  diagnosed,  the 
dispense  inhibited  and  the  error  indicator  311  illu- 
minated. 

If  no  error  conditions  are  found  both  dispensing 
chambers  201  ,  202  will  now  be  filled  and  the  liquid 
level  in  the  prefill  chamber  208  will  be  as  shown  in 
Fig.  10.  This  is  the  condition  in  which  the  apparatus 
will  normally  stand,  ready  to  dispense  a  drink, 
either  a  single  or  a  double  measure,  depending 
upon  whether  single  button  217  or  double  button 
218  is  pressed. 

When  a  drink  is  required  a  glass  206  must  be 
placed  on  the  dispense  enabling  switch  to  enable 
dispensing.  This  is  acknowledged  by  the  illumina- 
tion  of  the  ready  indicator  31  0.  Upon  depression  of 

either  single  button  217  or  double  button  218  the 
controller  234  scans  the  probe  230  (probe  230  is 
the  overmeasure  sensor  arranged  to  be  just  below 
the  level  of  the  weirs  200).  If  liquid  is  sensed  at 

5  probe  230  say  because  of  a  leaking  adaptor  240  a 
"flood"  condition  would  be  diagnosed,  the  dis- 
pense  inhibited  and  the  error  indicator  311  illumi- 
nated. 

After  the  controller  has  scanned  the  probe  230, 
10  it  then  scans  the  probe  232  (probe  232  is  the 

undermeasure  sensor  arranged  to  be  some  7  mm 
above  the  weirs  200).  If  a  cirucit  is  sensed  at  the 
probe  232  an  "undermeasure  probe  short  circuit" 
condition  would  be  diagnosed,  the  dispense  inhib- 

75  ited  and  the  error  indicator  311  illuminated.  If  no 
error  conditions  are  found  at  probes  230  and  232 
then  the  dispense  can  proceed. 

Referring  now  to  Fig.  11,  dispenser  solenoid 
250  is  energized  to  open  outlet  204  and  discharge 

20  the  measure  of  drink  in  dispensing  chamber  201. 
The  seal  219  is  held  open  for  a  predetermined  time 
and  the  sensor  504  checks  that  this  time  has 
elapsed  before  the  seal  219  is  retracted  to  close 
the  outlet  204.  Additionally,  if  a  doublemeasure  has 

25  been  requested  dispenser  solenoid  251  is  ener- 
gised  for  the  same  predetermined  time  to  dis- 
charge  the  measure  in  dispensing  chamber  230 
into  the  glass  206,  sensor  505  similarly  providing  a 
check  that  this  time  has  elapsed  before  the  outlet 

30  205  is  reseated. 
If  the  sensor  504  or  505  does  not  see  that  the 

seal  219  or  205  has  been  open  for  the  predeter- 
mined  time  then  a  "dispenser  valve  stuck  closed" 
condition  would  be  diagnosed,  the  refilling  se- 

35  quence  inhibited  and  the  error  indicator  311  illumi- 
nated.  Also  if  the  sensor  504  or  505  does  not  see 
that  the  seal  219  or  205  has  resealed  then  a 
"dispenser  valve  stuck  open"  condition  would  be 
diagnosed,  the  refilling  sequence  inhibited  and  the 

40  error  indicator  311  illuminated.  If  no  error  con- 
ditions  are  found  at  sensor  504  or  505  then  the 
refilling  sequence  can  proceed. 

The  displacement  device  1  1  4  is  then  operated 
as  before  to  refill  dispensing  chamber  201  and,  if  a 

45  double  measure  has  been  dispensed,  dispensing 
chamber  202.  Probe  232  is  used  as  before  to 
provide  a  check  that  the  dispensing  chambers  have 
been  fully  charged  and  the-  apparatus  is  then  again 
ready  to  dispense  a  drink.  If  the  liquid  level  does 

so  not  read  the  probe  232  the  displacement  device 
214  is  retraced  for  a  predetermined  time  such  as  3 
sees  and  then  downwardly  operated  again.  The 
probe  232  is  then  checked  again  for  liquid  present, 
if  it  is,  then  the  displacement  device  is  retracted 

55  and  the  apparatus  is  once  again  ready  to  dispense. 
If  liquid  is  not  present  a  "bottle  empty"  condition 
would  be  diagnosed  and  dispensing  will  be  inhib- 
ited.  An  empty  indicator  light  255  will  then  be 
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illuminated  by  the  controller  234  to  tell  the  operator 
that  the  bottle  211  is  empty  and  requires  replace- 
ment. 

This  routine  of  repeated  operations  of  the  dis- 
placement  device  214  could  easily  be  any  number 
of  times  but  three  has  been  found  to  be  a  practical 
maximum.  This  routine  is  particularly  suitable  when 
dispensing  high  resistance  spirits  in  large  mea- 
sures. 

Fig.  12  shows  an  alternative  arrangement  to  the 
gravity  feed  described  above,  comprising  a  pump 
400  which  draws  liquid  from  a  reservoir  410  and 
supplies  it  to  the  feed  pipe  210. 

It  can  be  seen  that  when  the  apparatus  forms 
part  of  a  drinks  dispensing  unit  300  a  high  degree 
of  control  can  be  achieved  that  has  not  been  reli- 
able  previously.  It  has  been  found  in  the  licenced 
trade  that  measures  left  for  some  time  suffer  from 
evaporation,  contraction  or  even  leakage.  Thus  the 
unit  300  can  be  made  to  automatically  refill  the 
dispensing  chambers  201,  202  on  powering  up. 
Also  if  a  particular  station  has  not  been  used  for 
some  time  an  interim  refill  routine  can  be  initiated 
from  either  the  dispense  enabling  switch  216  or 
dispense  buttons  217,  218  prior  to  dispense.  The 
same  automatic  refilling  routine  would  be  applied 
after  a  tilt  condition  had  been  rectified. 

The  apparatus  when  dispensing  consecutive 
singles  is  made  to  alternately  dispense  from  cham- 
ber  201  then  202  then  201  etc  this  increases  the 
reliability  and  life  of  the  actuating  solenoids  250, 
251  and  seals  219,  220. 

The  drinks  dispensing  unit  300  also  affords  to 
the  trade  an  increase  in  speed  and  efficiency 
whereby  up  to  8  stations  may  simultaneously  dis- 
pense  single  measures  with  the  depression  of  only 
one  button  i.e.  button  217.  The  unit  300  may  also 
dispense  any  combination  of  singles  and  doubles, 
the  doubles  being  dispensed  at  the  stations  where 
the  double  button  21  8  has  been  depressed  and  the 
balance  in  singles  upon  depression  of  button  217. 
Owing  to  the  fact  that  doubles  are  dispensed  in  the 
same  time  as  it  takes  to  dispense  singles  and  that 
any  combination  of  singles  and/or  doubles  can  be 
dispensed  a  considerable  saving  in  time  and  hence 
increase  in  efficiency  is  realised.  The  unit  300, 
containing  a  bi-directional  communications  port  480 
can  output  diagnostic  and  stock  information  direct 
to  an  intelligent  peripheral  350  such  as  a  point-of- 
sale  terminal  or  printer,  and  as  such  is  a  self 
contained  system.  Fig.  13  shows  a  drinks  dispens- 
ing  unit  300  modified  to  become  a  master  drinks 
dispensing  unit  340  linked  to  other  drink  dispensing 
units  300  which  are  "slaves"  to  it.  The  unit  340 
acts  as  a  central  data  processing  station  and  is 
linked  to  an  intelligent  peripheral  350  such  as  a 
point-of-sale  terminal  or  printer.  The  units  300,340, 
350  are  in  communication  with  each  other  via  the 

communication  ports  480. 
Fig.  14  shows  a  drinks  dispensing  unit  300 

housed  in  a  secure  cabinet  360.  Access  to  the  unit 
300  can  only  be  gained  via  cash  acceptor  370  or 

5  key  operated  lock  371  or  credit  card  reader  372. 
This  arrangement  is  particularly  benificial  for  hotel 
rooms  etc  where  access  to  the  unit  would  be  by 
room  key  into  lock  371.  In  this  case  any  drinks 
dispensed  could  be  automatically  transferred  to  an 

w  intelligent  peripheral  350  such  as  the  hotel  com- 
puter  for  immediate  addition  to  the  bill.  The  cash  or 
credit  card  operated  unit,  would  be  particularly 
useful  in  very  busy  establishments  where  a  degree 
of  self  service  would  be  helpful,  in  this  case  a 

75  record  of  the  throughput  could  be  given  through 
port  480  to  intelligent  peripheral  350  such  as  a 
printer. 

Fig.  15  shows  a  drinks  dispensing  unit  300 
incorporated  into  an  automatic  dispensing  system. 

20  In  this  system  a  central  controller  380  is  provided 
with  a  screen  that  has  a  touch  sensitive  overlay 
over  the  screen.  The  central  controller  380  can 
display  various  programme  menus  and  messages 
on  the  screen.  One  of  the  menus  might  be  a 

25  cocktail  dispensing  menu.  The  selection  of  this 
menu  would  result  in  various  cocktails  being  dis- 
played  on  the  screen. 

Say  for  example  that  a  cocktail  A  was  then 
selected  this  would  then  result  in  the  details  of  the 

30  cocktail  A  being  displayed  on  the  screen,  these 
details  would  include  its  constituent  parts,  in  what 
volume  the  parts  are  to  dispensed  and  also  any 
special  instructions  such  as  garnish,  method  of 

.  mixing  and  even  what  glass.  Also  on  this  same 
35  display  screen  would  be  a  serve  or  return  to  menu 

instruction.  If  the  serve  button  was  pressed  signals 
would  be  sent  from  the  controller  380  to  the  dis- 
pensing  units  300A,  300B  via  communication  ports 
480.  The  units  300A,  300B  are  shown  as  having 

40  four  stations  each  (but  could  be  eight  each  station 
has  a  dispense  enabling  switch  216  and  a  ready 
indicator  310.  Say  the  cocktail  A  had  a  GIN,  a 
double  VERMOUTH  and  a  BRANDY  and  these 
drinks  where  situated  at  stations  300A1  ,  300A3  and 

45  300B2  respectively.  The  signal  from  the  controller 
380  would  illuminate  the  ready  indicators  310  at 
these  stations  as  shown.  When  a  cocktail  shaker 
(for  example)  is  placed  on  the  enabling  switch  216 
at  station  300A1  a  GIN  would  be  dispensed  and  the 

50  ready  indicator  310  turned  off  at  that  station,  the 
operator  would  then  proceed  to  station  300A3 
place  the  glass  on  enabling  switch  216  and  a 
double  VERMOUTH  would  be  dispensed  into  the 
shaker  and  the  ready  indicator  310  turned  off.  The 

55  identical  procedure  would  be  carried  out  at  station 
300B2  resulting  in  a  BRANDY  being  dispensed. 
The  operator  could  then  look  at  the  screen  on  380 
for  any  special  instructions  such  as  ice,  stir  and 
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prises  pressure  sensitive  switch  means  (216)  en- 
abling  or  initiating  a  dispense  cycle  of  the  appara- 
tus. 

5.  A  liquid  dispensing  apparatus  as  claimed  in 
5  any  preceding  claim,  wherein  the  apparatus  com- 

prises  switch  means  (216)  for  independently  open- 
ing  the  or  each  dispensing  chamber  outlet  (204, 
205),  whereafter  the  outlet  or  outlets  (204,  205)  is 
or  are  closed  and  the  or  each  dispensing  chamber 

10  (201  ,  202)  is  refilled  from  the  prefill  chamber  (208). 
6.  A  liquid  dispensing  apparatus  as  claimed  in 

Claim  5,  wherein  the  outlet  opening  means  (219)  is 
solenoid  operated. 

7.  A  liquid  dispensing  apparatus  as  claimed  in 
75  any  preceding  claim,  further  comprising  sensor 

means  (225)  for  determination  of  the  liquid  level  in 
the  prefill  (208)  and  dispensing  (201,  202)  cham- 
bers. 

8.  A  drinks  dispensing  unit  (300)  including  one 
20  or  more  liquid  dispensing  apparatus  as  claimed  in 

and  preceding  claim,  comprising  means  (495)  for 
determining  if  the  unit  is  level,  means  (321)  for 
monitoring  and  recording  the  volume  of  liquid  dis- 
pensed,  and  a  controller  (234)  responsive  to  sig- 

25  nals  indicative  of  the  liquid  dispensed  from  the  or 
each  apparatus. 

9.  A  drinks  dispensing  unit  as  claimed  in  Claim 
8,  wherein  the  controller  (234)  comprises  means 
(350)  for  intelligent  communication  with  point-of- 

30  sale  terminals,  means  (380)  for  programme  storage 
and  means  for  data  storage  and  distribution. 

10.  A  drinks  dispensing  system  comprising  one 
or  more  drinks  dispensing  units  as  claimed  in  ei- 
ther  of  Claims  8  or  9,  wherein  the  units  are  incor- 

35  porated  into  an  overall  stock  recording  drinks  dis- 
pensing  system  (385). 

1  1  .  A  liquid  dispensing  apparatus  as  claimed  in 
any  of  Claims  1  to  7,  wherein  it  is  mounted  in  a 
secure  cabinet  (360)  access  to  which  is  gained  by 

40  electronic  release  means. 
12.  A  liquid  dispensing  apparatus  as  claimed  in 

Claim  11,  wherein  the  electronic  release  means 
takes  the  form  of  a  cash  acceptor  (370),  is  key 
operated  (37t)  or  includes  a  credit  card  reader 

45  .  (372). 
13.  A  liquid  dispensing  apparatus  as  claimed  in 

any  of  Claims  1  to  7,  11  or  12,  wherein  it  includes 
a  drinks  selector  (380)  related  to  a  customer  drink 
identification  means  (310). 

so  14.  A  liquid  dispensing  apparatus  as  claimed  in 
Claim  13,  when  used  for  dispensing  spirits  or  wine 
drinks. 

long  glass,  it  can  therefore  be  seen  that  anybody 
whether  skilled  or  not  could  dispense  and  mix 
cocktails  correctly. 

It  is  also  possible  to  have  other  intelligent  ter- 
minals  385  with  screens  connected  to  the  central 
controller  380  thus  allowing  customers  or  other 
operators  to  look  at  or  feed  in  their  drink  require- 
ments  into  controller  380  for  dispensing  or  not. 

Customers  can  select  a  drink  at  terminal  385, 
be  given  a  number,  the  drink  and  the  number 
would  be  fed  into  controller  380.  The  drink  or 
drinks  would  be  dispensed,  the  number  called  out 
and  the  drink  collected,  thus  obviating  the  need  for 
queuing  at  the  bar. 

Other  advertising  information  could  be  dis- 
played  on  the  screens,  such  as  special  offers,  food 
or  services  etc. 

Stock  could  be  outputted  from  port  480  on 
controller  380.  The  controller  380  could  also  be 
replaced  by  an  intelligent  point-of-sale  terminal  350 
(shown  dotted)  which  would  also  operate  the  sys- 
tem. 

It  should  also  be  further  noted  that  units  300A 
and  300B  would  still  function  as  independent  drinks 
dispensing  units  as  previously  described. 

Although  the  drinks  dispensing  unit  300  has 
been  described  as  containing  eight  stations,  it  is 
possible  to  have  a  higher  number  of  stations  if 
extra  micro  controllers  234  and  power  supplies  490 
are  provided. 

Claims 

1.  A  liquid  dispensing  apparatus  comprising 
two  liquid  dispensing  chambers  (201  ,  202)  defining 
therein  a  volume  measure  and  each  having  an 
outlet  (204,  205),  independent  means  (219)  for 
opening  and  closing  each  outlet,  a  prefill  chamber 
(208),  and  means  (214)  for  filling  the  dispensing 
chambers  with  liquid  from  the  prefill  chamber 
(208),  the  dispensing  chambers  (201  ,  202)  being  in 
communication  with  the  prefill  chamber  (208)  in 
such  a  way  that  liquid  in  excess  of  the  predeter- 
mined  measures  overflows  back  to  the  prefill 
chamber  (208),  wherein  sensor  means  (225)  are 
provided  for  determining  the  correct  operation  of 
the  dispensing  chamber  outlets  (204,  205). 

2.  A  liquid  dispensing  apparatus  as  claimed  in 
Claim  1,  wherein  the  apparatus  includes  indicator 
means  (225,  310,  256)  which  indicate  when  the 
apparatus  is  in  the  empty,  error  or  ready  condition. 

3.  A  liquid  dispensing  apparatus  as  claimed  in 
Claim  1  or  2,  wherein  the  filling  means  comprises  a 
displacement  device  (214)  which  may  be  solenoid 
operated. 

4.  A  liquid  dispensing  apparatus  as  claimed  in 
any  of  Claims  1  to  3,  wherein  the  apparatus  com- 

55 
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