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@  A  fluid  dispenser. 

\*D  A  fluid  dispenser,  particularly  for  hand-washing  deter- 
gent,  has  a  flexible  container  (19)  with  means  (11,  12) 
associated  therewith  for  squeezing  the  container  (19);  an 
outlet  means  (4),  attached  to  the  container  (19);  and  an 
electrically  operated  valve  mechanism  (15,  16,  17)  associated 
with  the  outlet  means  (4)  which  is  triggered  by  a  detector 
means  (6,  7)  in  close  association  with  the  outlet  means  (4) 
and  which  operates  the  valve  mechanism  (15,  16,  17)  for  a 
time  interval  when  an  object  passes  beneath  the  detector. 
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  A  fluid  dispenser,  particularly  for  hand-washing  deter- 
gent,  has  a  flexible  container  (19)  with  means  (11,  12) 
associated  therewith  for  squeezing  the  container  (19);  an 
outlet  means  (4),  attached  to  the  container  (19);  and  an 
electrically  operated  valve  mechanism  (15, 16, 17)  associated 
with  the  outlet  means  (4)  which  is  triggered  by  a  detector 
means  (6,  7)  in  close  association  with  the  outlet  means  (4) 
and  which  operates  the  valve  mechanism  (15,  16,  17)  for  a 
time  interval  when  an  object  passes  beneath  the  detector. 



The  invention  relates  to  fluid  dispensers,  in  part icular ,   for  dispensing 

d e t e r g e n t s .  

Automatic  operation  of  dispensers  for  dispensing  detergent   for  hand-  

washing  is  desirable  to  ensure  that  no  harmful  micro-organisms  will  be 

spread  by  contact   with  handles,  buttons  or  other  devices  to  cause  opera t ion  

of  the  dispenser.  Detergent   dispensers  requiring  no  manual  contact   for  t he i r  

operation  are  par t icular ly  desirable  in  hospital  operating  rooms  and  s imi lar  

places  where  sanitary  conditions  must  be  m a i n t a i n e d .  

According  to  the  invention  there  is  provided  a  fluid  dispenser  

comprising  a  flexible  container   for  containing  fluid  and  having  outlet  means  

for  the  fluid,  charac te r i sed   by  means  associated  with  the  flexible  con t a ine r  

for  squeezing  the  flexible  container;   a  valve  mechanism  to  close  the  ou t l e t  

means  and  operable  to  open  the  outlet  means;  and  proximity  detector   means  

in  close  association  with  the  outlet  means  and  effect ive  to  operate  the  valve 

mechanism  for  a  time  interval  when  an  object  passes  beneath  the  d e t e c t o r  

means .  

The  flexible  container  may  be  made  of  any  suitable  material   which 

will  contain  the  flowable  contents.   A  flexible  bag  made  of  plastics  or 

rubber  is  p r e f e r r e d .  

Since  battery  operation  is  preferred  in  many  applications,  squeezing 

means  with  a  low  energy  requirement   can  be  provided  by  depressing  the  

flexible  container  by  means  of  a  weight  to  provide  the  pressure  necessary  

for  flow  at  a  practical   r a t e .  

Such  a  weight,  preferably  associated  with  the  top  of  the  f lexible 

container,  should  be  of  sufficient  magnitude  to  minimize  pressure  
fluctuations  and  allow  a  constant  rate  of  flow  of  fluid  i rrespective  of  the  

volume  of  fluid  in  the  container.   This  reduces  the  amount  of  energy 

required  to  operate  the  dispenser  and  faci l i ta tes   the  usage  of  b a t t e r i e s .  

The  outlet  means  is  preferably  a  resilient  tube  outlet,  which  will 

allow  the  flowable  contents,   preferably  a  liquid,  to  be  d i scharged .  

In  a  preferred  embodiment   of  the  invention,  the  outlet  means  is 



integrally  connected  to  the  flexible  container  and  both  the  container  and  the  

outlet  means  are  disposable.  In  this  way,  the  entire  l iqu id -con tac t ing  

dispensing  pathway  can  be  discarded  when  the  container  has  become  empty .  

This  pathway  is  then  renewed  when  a  new,  full  container  is  placed  in  the  

d i spenser .  

The  valve  mechanism  is  preferably  a  simple  pinch  valve,  using  a  th in-  

walled  rubber  tube  a t tached  to  the  flexible  container.  The  tube  passes  

through  a  pair  of  so lenoid-opera ted   jaws  which  are  opened  for  the  length  of  

time  needed  to  dispense  a  desired  quantity  of  liquid,  then  closed  to  p r e v e n t  

further  f low.  

Other  types  of  valves  are  also  suitable.  For  example,  the  valve  may 
be  an  inexpensive  plastics  s t ruc ture   which  may  be  discarded  along  with  t h e  

flexible  container .   It  may  also  be  corrosion  resistant.   Simple  poppet  and 

movable-f lap  valves  are  e x a m p l e s .  

The  valve  mechanism  may  be  operated  by  any  e lectr ical   source ,  

however,  ba t te r ies   are  prefer red   because  of  the  general  absence  o f  

e lectr ical   outlets  in  many  applicat ions  where  the  dispenser  could  be  used.  In 

the  pinch-valve  embodiment   of  the  instant  invention,  a  movable  plastics  jaw 

is  a t tached  to  a  spring  mechanism  which  extends  the  jaw  toward  a  s imilar ,  

s ta t ionary  jaw.  When  fully  extended,   the  movable  jaw  rests  against  t h e  

s ta t ionary  jaw.  When  a  tube  is  placed  between  the  two  jaws,  the  tube  is 

pinched  closed  when  the  pinch  mechanism  is  extended  by  the  spring 

mechanism.  When  actuated  e lectr ical ly ,   the  movable  jaw  is  r e t rac ted   away 

from  the  fixed  jaw,  in  effect   opening  the  pinch  valve.  

As  an  a l te rna t ive   valve  mechanism,  the  resilient  tube  may  be  bent  to  

provide  a  kink  seal.  The  minimum  angle  to  provide  a  kink  seal  is  defined  fo r  

each  resil ient  mater ia l   and  can  be  accomplished  by  any  suitable  mechanism 

that  can  bend  the  tube  to  the  required  angle .  

Any  de tec tor   means  capable  of  sensing  proximity  may  be  used.  In 

one  embodiment   of  the  invention,  the  detector   is  an  infrared  l i gh t - emi t t i ng  

diode  (LED)  and  a  photo t rans is tor .   The  infrared  LED  emits  short  pulses  of 

light.  The  photot rans is tor   receives  background  light  and  ref lected  l ight  

from  the  infrared  LED.  The  photot ransis tor   is  set  so  that  when  a  s e t  

amount  of  re f lec ted   light  is  received,  the  pinch  mechanism  is  disengaged  for  

a  set  time  i n t e rva l .  

Means  may  be  associated  with  the  flexible  container  to  provide  a 



signal  when  the  flexible  container  is  empty  or  nearly  empty.  In  the  

al ternat ive,   this  may  be  associated  with  the  optional  weight.  When  t he  

weight  falls  to  a  certain  level,  the  empty  container  signal  is  a c t i v a t e d .  

The  invention  is  d iagrammat ica l ly   i l lustrated  by  way  of  example  in 

the  accompanying  drawings,  in  which : -  

Figure  1  is  a  perspective  view  from  above,  the  front  and  one  side  of  a 

fluid  dispenser  according  to  the  inven t ion ;  

Figure  2  is  a  perspective  view  from  below,  the  front  and  one  side  of 

the  dispenser  of  Figure  1; 

Figure  3  is  a  view  of  the  dispenser  of  Figures  1  and  2  with  a  lid 

raised,  showing  a  shelf  on  which  a  flexible  bag  container  sits;  

Figure  4  is  a  view  of  the  underside  of  the  shelf  of  Figure  3; 

Figure  5  is  a  sectional  view  taken  on  line  A-A  of  Figure  4; 

Figure  6  is  a  block  diagram  of  e lectronic   circuitry  of  a  l i g h t - e m i t t i n g  

diode  driver  of  a  fluid  dispenser  according  to  the  invention;  and 

Figure  7  is  a  block  diagram  of  electronic  circuitry  of  a 

phototransistor   and  valve  mechanism  of  a  fluid  dispenser  according  to  t h e  

invention.  

Referring  to  the  invention  and  firstly  to  Figure  1,  a  proximity  fluid 

dispenser  1  has  a  backplate  3  whereby  the  dispenser  1  can  be  mounted  on  a 

wall.  A  low-soap  indicator  2  is  visible  from  the  outside  of  the  d ispenser .  

Figure  2  shows  that  on  the  underside  of  the  dispenser  1  an  i n f r a red  

LED  7  emits  infrared  light  which  can  be  bounced  from  an  object,  such  as  a 

hand,  placed  in  its  path.  The  infrared  light  bounced  off  of  an  object  is 

received  by  a  phototransis tor   6  which  causes  the  disengagement  of  a  pinch 

mechanism  so  that  liquid  may  be  dispensed  through  a  resilient  tube  outlet  4 

which  extends  through  an  opening  5  in  the  underside of  the  d ispenser .  

Figure  3  shows  the  dispenser  1  with  a  lid  9  thereof  mounted  on  a 

hinge  10  in  a  raised  position.  A  container   pressure  plate  11,  in  combina t ion  

with  a  spring  12,  can  apply  pressure  to  a  bag  (not  shown  in  Figure  3)  which 

rests  on  a  shelf  13.  The  resilient  outlet  of  the  flexible  container  is  i n se r t ed  

through  an  opening  in  the  shelf  13  and  through  the  opening  5  in  the  base  of 

the  dispenser.  A  low-battery  indicator  8  on  the  shelf  13  indicates  when 

batteries  need  to  be  r ep laced .  

Figure  4  shows  a  view  of  the  underside  of  the  shelf  13.  The 

phototransistor   6  can  trigger  a  pinch  mechanism  formed  by  a  solenoid  15 



with  a  spring  biassed  core  having  a  jaw  member  16  and  a  fixed  plate  17.  The 

pinch  mechanism  is  in  an  extended  position  prior  to  its  disengagement  via  an  

interruption  of  the  infrared  light.  The  jaw  member  16  can  pinch  t h e  

resilient  tube  outlet   4  (not  shown  in  Figure  4)  against  the  fixed  plate  17. 

The  electric  circuitry  is  powered  by  bat ter ies   14.  The  various  e l e c t r i c a l  

components  are  a t tached  to  a  circuit  board  18. 

Figure  5  shows  a  flexible  container   19  containing  fluid  resting  on  t h e  

shelf  13.  The  flexible  container   19  has  an  outlet  on  which  the  resilient  t u b e  

4  is  engaged.  The  resil ient  tube  4  passes  between  the  jaw  16  and  the  f ixed  

plate  17. 

Figures  6  and  7  show  block  diagrams  of  electronic  circuitry,  Figure  6 

showing  the  LED  driver  and  Figure  7  showing  the  phototransis tor   e l e c t r o n i c  

c i r cu i t ry .  

The  LED  driver  is  a  separate   circuit .   A  pulse  oscillater  applies  ve ry  
short  (150  microseconds)  pulses,  at  a  rate  of  about  20  per  second  to  a  p o w e r  

amplifier.  The  integral- lens   infrared  LED  7  is  aimed  below  the  d i spenser  

toward  an  approaching  hand .  

Reflected  infrared  pulses,  plus  some  ambient  light,  are  picked  up  by 

the  photot rans is tor   6.  The  composite  signal  (infrared  +  ambient  (or  

background  50  Hz  light))  is  amplified  by  an  amplifier  and  applied  through  a  

background  light  d iscr iminator   and  a  pulse  collector.   The  background  l i gh t  

discriminator   biasses  out  the  background  50  Hz  noise,  passing  the  i n f r a r e d  

pulses  as  positive  spikes  to  the  pulse  collector .   In  the  absence  of  t h e  

infrared  signal,  6v  d.c.  appears  at  a. trigger  terminal  of  a  one-shot  timer.  (It 

takes  a  negat ive-going  <2v  signal  to  trip  the  one-shot  timer.)  When  enough 

pulses  have  reduced  the  voltage  in  the  pulse  collector  below  2v  (about  1 /2  

second),  the  one-shot  t imer  sends  a  pulse  to  a  power  amplifier  and  the  power  

amplifier  operates  the  solenoid  15.  Pulse  length  (and  p inch-va lve -open-  

time)  is  adjustable  from  under  1  second  to  several  seconds.  A  n o n - r e p e a t  

circuit  prevents  another  trip  immediate ly   following  the  first  one.  The  non-  

repeat  circuit  shorts  out  the  input  of  the  pulse  collector  as  soon  as  t h e  

solenoid  pulse  begins,  and  this  condition  persists  for  a  set  time  per iod.  

The  low-soap  indicator  2  can  be  a  microswitch  operated  by  t h e  

container  pressure  plate  11  as  the  flexible  container  19  becomes  nea r ly  

empty  (thin).  Then,  every  time  the  solenoid  15  operates,  the  low-soap 

indicator  light  (LED)  2  comes  on. 



In  operation,  the  infrared  LED  7  emits  pulses  of  infrared  light  and,  

when  an  approaching  hand  intersects   the  pulsating  light,  infrared  light  is 

ref lected  and  picked  up  by  the  photot rans is tor   6.  A  pulse  is  sent  to  t he  

solenoid  15  which  moves  the  jaw  16  away  from  the  stop  plate  17  so  t h a t  

fluid  contained  in  the  flexible  container   19  is  discharged  through  t he  

resilient  tube  outlet  4  into  the  hand  positioned  below  it.  The  jaw  16  is 

disengaged  for  a  preset  period  of  time.  In  one  embodiment,   if  the  hand 

remains  projected  in  the  path  of  the  infrared  pulses,  the  cycle  will  r e p e a t  

itself  after  a  short  delay  per iod .  



1 .   A  fluid  dispenser  comprising  a  flexible  container  for  containing  f luid 

and  having  outlet  means  for  the  fluid,  charac ter i sed   by  means  (11,12) 

associated  with  the  flexible  container  (19)  for  squeezing  the  f lexible  

container  (19);  a  valve  mechanism  (15,  16,  17)  to  close  the  outlet  means  (4) 

and  operable  to  open  the  outlet   means  (4);  and  proximity  detector   means  (6, 

7)  in  close  association  with  the  outlet   means  (4)  and  effect ive  to  operate  t h e  

valve  mechanism  (15,  16,  17)  for  a  time  interval  when  an  object  passes  
beneath  the  detector   means  (6,  7). 

2.  A  fluid  dispenser  according  to  claim  1,  wherein  the  d e t e c t o r  

comprises  an  infrared  l igh t -emi t t ing   diode  (7)  and  a  phototransis tor   (6). 

3.  A  fluid  dispenser  according  to  claim  1  or  claim  2,  further  compris ing 

means  (2)  associated  with  the  flexible  container  (19)  which  provides  a  s ignal  

when  the  flexible  container  (19)  is  empty  or  nearly  empty .  

4.  A  fluid  dispenser  according  to  any one  of  claims  1  to  3,  wherein  t h e  

squeezing  means  (11,  12)  is  a  w e i g h t .  

5.  A  fluid  dispenser  according  to  any one  of  claims  1  to  4,  wherein  t h e  

flexible  container  (19)  is  a  plastics  bag.  

6.  A  fluid  dispenser  according  to  any one  of  claims  1  to  5,  wherein  t h e  

outlet  means  (4)  for  the  conta iner   (19)  is  a  resilient  tube .  

7.  A  fluid  dispenser  according  to  any one  of  claims  1  to  6,  wherein  t h e  

container  (19)  and  the  outlet  means  (4)  are  disposable.  
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