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(54)  Pulsation  control 

(57)  A  milking  machine  pulsation  control  (42) 
includes  a  microcontroller  (56)  which  generates  a  pulse 
width  modulated  drive  signal  to  control  current  to  pulsa- 
tor  valves  (40),  with  a  high  current  for  pull-in  and  a  lower 
current  for  holding.  The  pulse  width  modulated  drive 
signal  is  based  on  line  voltage  and  compensated  for 
supply  frequency.  A  zero  crossing  circuit  (64)  controls 
internal  switching  at  zero  volts  to  reduce  noise.  A  watch- 

dog  circuit  (60)  resets  the  computer  in  the  event  of  latch- 
up  as  a  result  of  circuit  transients.  An  over-current  shut- 
down  circuit  (72)  controls  the  switches  that  operate  the 
valve.  Synchronism  is  provided  with  other  pulsation 
controls.  Operator  input  switches  and  visual  displays 
are  multiplexed  to  the  microcontroller. 

CO 
<  

<7> 
CO 
<7> 
CM 

o  
Q_ 
LU 
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CLAIMS  INCURRING  FEES 

The  present  European  patent  application  comprised  at  tne  time  of  filing  more  than  ten  claims. 

r*~j  All  claims  lees  have  been  paid  within  the  prescribed  time  limit.  The  present  Ei All  claims  lees  have  been  paid  within  the  prescribed  time  limit.  The  present  European  search  report  has  been 
drawn  up  lor  all  claims. 

□  Only  part  of  the  claims  lees  nave  been  paid  within  the  prescribed  time  limit  The  present  European  search 
report  has  been  drawn  up  lor  the  first  ten  claims  and  for  those  claims  for  which  claims  fees  nave  been  paid. 
namely  claims: 

[~]  No  claims  fees  have  been  paid  within  the  prescribed  time  limit.  The  present  European  search  reoort  has  been 
drawn  up  for  the  first  ten  claims. 

|  LACK  OF  UNITY  OF  INVENTION 
The  Search  Division  considers  that  the  present  European  patent  application  does  not  comply  with  the  requirement  ot  unity  ol 
invention  and  relates  to  several  inventions  or  groups  of  inventions. 
namely: 

See  s h e e t   - B -  

E l  

□  

pfj  M  further  search  lees  have  been  paid  within  the  fixed  time  limit.  The  present  European  search  report  has 
been  drawn  up  for  all  claims. 

r~|  Only  part  of  the  further  search  lees  have  been  paid  within  the  fixed  time  limit.  The  present  European  search 
report  has  been  drawn  up  for  those  parts  of  the  European  patent  application  which  relate  to  the  Inventions  in 
respect  of  which  search  fees  have  been  paid. 

namely  claims: 

|  [  None  of  the  further  search  lees  has  been  paid  within  the  lixed  time  limit  The  present  European  search  report 
has  been  drawn  up  for  those  parts  ot  the  European  paient  application  which  relate  to  tne  invention  first 
mentioned  in  the  claims. 

namely  claims: 
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LACK  OF  UNITY  OF  INVENTION  -  A  PRIORI  -  

Tha  Saarcn  Divifion  contours  thai  tha  pnuant  European  patant  applicaoon  don  not  comply  with  the  raqmramant  ol  unity  of 
invention  and  reians  to  n-veral  invanoont  or  groups  ol  inventions, 
namaiy: 
The  EPO  considers  that  there  are  2  inventions  claimed  in  this  application  covered 

by  the  following  groups  of  claims: 

Claims  1-17:  A  milking  machine  pulsation  control  for  controlling  a  pulsator  having 

an  electrically  controlled  valve  to  alternately  direct  air  and  vacuum  to  a  milking  unit, 

comprising: 
an  electrical  power  source,  

driver  circuit  means  electrically  connected  to  the  power  source  and  the  valve 

and  
timer  means  connected  to  the  driver  means  for  controlling  operation  of  the 

driver  circuit  means,  the  timer  means  controlling  the  driver  circuit  means  to  deliver 

power  to  the  valve  at  a  first  select  level  sufficient  to  energize  the  valve  and 

subsequently  deliver  power  to  the  valve  at  a  second  select  level,  lower  than  the  first 

select  level  ,  to  maintain  energization  of  the  valve  and  to  reduce  power 
consumption. 

Claims  18-20:  A  milking  machine  pulsation  control  for  controlling  a  plurality  of 

pulsators  each  having  one  or  more  electrically  controlled  valves  to  alternately  direct 

air  and  vacuum  to  a  milking  unit,  comprising: 
an  electrical  power  source,  
a  driver  circuit  including  plural  output  channels,  one  for  each  valve,  each  of  the 

output  channels  being  electrically  connected  to  the  power  source  and  an  associa ted  

valve  for  controlling  energization  of  its  associated  valve  and: 

control  means  connected  to  the  driver  circuit  for  controlling  operation  of  the 

driver  circuit,  the  control  means  controlling  the  driver  circuit  to  synchronize  operation 
of  each  output  channel  relative  to  the  other  output  channels  to  minimize  vacuum 
fluctuation. 

The  special  technical  features  of  group  1  relate  to  a  timer  device  for  reducing  power 

consumption. 

The  special  technical  features  of  group  2  relate  to  a  control  circuit  for  minimizing 

vacuum  fluctuation,  in  the  case  of  multiple  pulsators. 

These  groups  of  inventions  are  not  so  linked  as  to  form  a  single  inventive  concept. 

There  is  no  technical  relationship  among  those  inventions  involving  one  or  more  of 

the  same  technical  features.  
.Consequently,   an  objection  because  of  lack  of  unity  of  invention  has  to  be  made.  
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