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Description 

The  present  invention  refers  to  an  automatic 
washing  machine  with  a  measuring  device  for  con- 
trolling  the  supply  of  liquid  detergents  as  referred 
to  in  the  preamble  of  claim  1  . 

GB-A-2051413  describes  an  automatic  washing 
machine  of  the  above  type.  The  measuring  device 
for  controlling  the  supply  of  liquid  detergents  in- 
cludes  a  metering  pump  that  is  controlled  by  either 
the  volume  or  the  weight  of  the  water  needed  to  fill 
the  washing  chamber  of  the  machine.  Correspond- 
ing  to  the  total  quantity  of  water  introduced  into  the 
machine,  a  pulse  transmitter  operates  on  the  me- 
tering  device  which  provides  for  the  necessary 
quantity  of  detergents.  A  more  absorbent  load  of 
washing  is  supplied  with  more  detergent  and,  fur- 
thermore,  is  given  more  rinses  than  a  less  absor- 
bent  load.  Control  devices  of  this  type  are  usually 
installed  in  laundry  washing  machines  designed  for 
the  execution  of  washing  cycles  in  which  the  tub  is 
filled  with  water  up  to  predetermined  levels  for  the 
various  laundering  and  rinsing  operations,  so  that 
the  laundry  contained  in  the  drum  is  completely 
immersed  in  the  water.  During  the  laundry  washing 
operations,  the  control  devices  of  this  type  deter- 
mine  the  supply  of  metered  amounts  of  liquid  de- 
tergents  to  the  tub,  to  result  in  a  detergent  con- 
centration  required  for  effectively  laundering  an 
amount  of  laundry  corresponding  to  the  maximum 
capacity  of  the  drum,  this  concentration  being 
maintained  practically  invariable  even  for  launder- 
ing  reduced  amounts  of  laundry.  Although  these 
control  devices  permit  a  satisfactory  laundering  op- 
eration  to  be  performed  by  laundry  washers  of  the 
type  described  above,  they  are  of  questionable 
usefulness  in  laundry  washing  machines  of  the 
type  designed  for  washing  the  laundry  with  a  re- 
duced  supply  of  water  to  the  tub,  as  described,  for 
instance,  in  EP-0146719. 

In  laundry  washing  machines  of  this  type  the 
washing  operations  are  performed  by  soaking  the 
laundry  in  a  highly  concentrated  detergent  solution 
in  water,  this  solution  being  drained  from  the  bot- 
tom  portion  of  the  tub  and  returned  to  the  upper 
portion  thereof  by  means  of  a  pump  and  a  recir- 
culation  conduit,  to  be  repeatedly  sprayed  onto  the 
laundry.  The  laundry  is  laundered  with  reduced 
amounts  of  water,  the  supply  of  detergents  has  to 
be  metered  very  accurately  for  obtaining  detergent 
solutions  having  the  correct  concentration  for  any 
given  amount  of  laundry  contained  in  the  drum,  this 
being  an  indispensable  condition  for  obtaining  an 
efficient  laundering  of  the  laundry  without  the  dan- 
ger  of  damage  thereof  due  to  the  corrosive  action 
of  excessively  concentrated  detergent  solutions. 
The  thus  required  accurate  metering  of  the  deter- 
gents  for  any  given  amount  of  laundry  cannot  be 

obtained  or  optimized  when  using  a  control  device 
of  the  type  indicated  above. 

The  object  of  the  invention  as  claimed  here  is 
to  overcome  the  above  shortcomings.  The  inven- 

5  tion  as  referred  to  in  claim  1  provides  for  a  rather 
simple  solution  to  meter  the  necessary  amount  of 
detergent  in  dependence  on  the  amount  of  used 
water  and  additional  parameters  such  as  the  hard- 
ness  of  the  water  and  the  kind  of  laundry  to  be 

io  washed. 
Preferred  embodiments  are  referred  to  in  the 

subclaims. 
The  characteristics  of  the  invention  will  become 

more  clearly  evident  from  the  following  description, 
75  given  by  way  of  example  with  reference  to  the 

accompanying  drawings,  wherein: 
Figs.  1  and  2  show  electric  control  circuits 

according  to  two  different  em- 
bodiments  of  the  invention. 

20  With  reference  to  Fig.  1,  there  is  shown  an 
electric  block  circuit  diagram  of  a  control  apparatus 
according  to  the  invention,  adapted  to  control  the 
metered  supply  of  liquid  detergents  to  the  tub  (not 
shown)  of  a  laundry  washing  machine,  particularly 

25  a  washing  machine  of  the  type  in  which  selected 
washing  cycles  are  performed  by  soaking  the  laun- 
dry,  contained  in  a  drum  (not  shown)  rotatably 
mounted  in  the  tub,  in  a  highly  concentrated  water- 
detergent  solution.  To  this  purpose,  the  machine  is 

30  provided  with  a  pump  and  a  recirculation  conduit 
(not  shown)  for  draining  the  solution  from  the  lower 
part  of  the  tub  and  returning  it  to  an  upper  part 
thereof,  whereat  the  solution  is  sprayed  onto  the 
laundry.  A  laundry  washing  machine  of  this  type  is 

35  described  for  example  in  EP-0146719. 
The  present  control  apparatus  substantially 

comprises  at  least  one  pressure  switch  2  or  similar 
level  control  device,  provided  with  a  movable  con- 
tact  3  adapted  to  be  displaced  between  a  first 

40  operative  position  in  engagement  with  a  fixed  con- 
tact  4,  this  first  operative  position  being  assumed 
then  the  tub  is  empty  or  filled  with  water  to  a  level 
below  a  predetermined  maximum  level,  and  a  sec- 
ond  operative  position  in  engagement  with  a  fixed 

45  contact  5,  this  second  operative  position  being 
assumed  when  the  tub  is  filled  to  the  predeter- 
mined  maximum  level,  with  a  limited  amount  of 
water  (in  the  order  of  a  few  litres)  sufficient  for 
maintaining  the  laundry  in  a  soaked  condition  dur- 

50  ing  the  laundering  operations. 
The  laundry  washing  machine  is  additionally 

provided  with  at  least  one  further  pressure  switch 
(not  shown)  permitting  the  tub  to  be  filled  with 
water  to  a  level  above  the  predetermined  maximum 

55  level  for  the  execution  of  rinsing  phases  or  special 
laundering  cycles  as  provided  for  instance  for  laun- 
dering  synthetic  fabrics. 

The  at  least  one  additional  pressure  switch 
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shall  not,  however,  be  considered  in  the  following 
description,  becasue  it  does  not  take  part  in  the 
metering  of  the  liquid  detergents. 

The  control  apparatus  further  comprises  a  pro- 
gram  timer  unit  6  of  a  conventional  type,  which  is 
energized  from  the  electric  mains  circuit  via  two 
main  conductors  7  and  8  and  contains  a  stack  of 
cams  (not  shown)  adapted  to  actuate  two  separate 
electric  contacts  9  and  10  provided  for  purposes  to 
be  described  in  the  following,  said  stack  of  cams 
being  adapted  to  be  rotated  by  a  synchronous 
motor  (not  shown)  when  movable  contact  3,  wich  is 
connected  to  main  conductor  7,  is  in  its  second 
operative  position  defined  above. 

When  on  the  other  hand  movable  contact  3  is 
in  its  first  operative  position,  it  is  connected  in 
series  to  solenoid  valve  11  via  electric  contact  9, 
the  opposite  terminal  of  solenoid  valve  11  being 
connected  to  the  other  main  conductor  8.  Solenoid 
valve  1  1  is  thus  caused  to  open  for  admitting  water 
to  the  tub. 

For  the  supply  of  metered  amounts  of  liquid 
detergents  from  a  suitably  dimensioned  supply  res- 
ervoir  (not  shown)  to  the  tub  there  is  further  pro- 
vided  at  least  one  metering  pump  12,  which  is 
connected  to  the  reservoir  and  preferanly  designed 
as  a  positive  displacement  pump  permitting  the 
liquid  detergents  to  be  metered  at  a  constant  rate. 

In  particular,  metering  pump  12  is  connected  in 
parallel  to  solenoid  valve  11  through  a  pilot  stage 
13  formed  by  a  triac  or  a  similar  control  element 
adapted  to  control  the  energization  and  deener- 
gization  of  pump  12  in  the  manner  to  be  described. 

To  this  purpose  pilot  stage  13  is  connected  to 
the  output  14  of  an  electronic  comparator  15  and  to 
a  power  supply  circuit  16,  the  latter  being  con- 
nected  in  parallel  to  solenoid  valve  1  1  and  adapted 
to  generate  an  electric  voltage  for  energizing  pilot 
stage  13  and  comparator  15. 

The  thus  generated  voltage  is  also  applied  to 
contact  10  of  programme  timer  unit  6.  Contact  10 
is  connected  to  power  supply  circuit  16  and  adapt- 
ed  to  close  on  a  selected  one  of  two  integrator 
circuits  17  and  18,  each  of  which  is  connected  to  a 
first  input  19  of  comparator  15  and  composed  in  a 
per  se  known  manner  of  a  plurality  of  capacitors 
connected  in  parallel  to  one  another  to  limiter  resis- 
tors,  diodes  and  other  per  se  known  electronic 
components  (none  of  which  are  shown  in  the  draw- 
ing). 

In  particular,  integrator  circuits  17  and  18  con- 
tain  respective  capacitors  having  preselected  and 
different  time  constants  so  as  to  generate  different 
charge  voltages  to  be  selectively  applied  to  input 
19  of  comparator  15,  depending  on  whether  con- 
tact  10  is  closed  on  integrator  circuit  17  or  18. 
A  second  input  20  of  comparator  15  is  connected 
to  power  supply  circuit  16  through  a  control  circuit 

21  adapted  to  generate  a  predetermined  reference 
voltage  to  be  applied  to  input  20.  Control  circuit  21 
comprises  at  least  one  voltage  divider  or  the  like, 
which  is  adjustable  for  generating  reference  vol- 

5  tages  in  a  predetermined  relationship  to  the  hard- 
ness  of  the  water  sopplied  from  the  mains  network. 

In  view  of  the  fact  that  the  detergents  can  be 
dissolved  in  the  water  supplied  to  the  tub  in  con- 
centrations  which  are  directly  proportional  to  the 

io  hardness  of  the  water,  the  thus  selected  reference 
voltages  represent  a  decive  parameter  for  obtaining 
detergent  solutions  of  a  preselected  concentration. 

The  described  control  apparatus  operates  as 
follows: 

is  In  the  first  place,  programme  timer  unit  6  is  ad- 
justed  to  the  type  of  laundering  cycle  to  be  ex- 
ecuted  by  the  washing  machine,  depending  on  the 
type  of  fabrics  to  be  laundered.  Control  circuit  21 
on  its  part  has  been  adjusted  to  a  determined 

20  control  position  corresponding  to  the  hardness  of 
the  water  supplied  from  the  mains  network,  to 
thereby  permit  a  constant  concentration  of  dis- 
solved  detergents  in  the  water  to  be  obtained. 

The  machine  is  thus  prepared  for  admitting 
25  water  to  the  tub  up  to  a  maximum  level  determined 

by  pressure  switch  2.  At  this  level  the  tub  contains 
a  reduced  amount  of  water  in  the  order  of  just  a 
few  litres.  For  the  execution  of  specific  washing 
cycles  it  may  be  necessary  to  fill  the  tub  to  dif- 

30  ferent  levels  above  the  predetermined  maximum 
level  under  the  control  of  the  at  least  one  additional 
pressure  switch  (not  shown). 

At  the  same  time,  a  predetermined  reference 
voltage  generated  by  control  circuit  21  is  applied  to 

35  input  20  of  comparator  15  for  comparison  to  the 
tension  generated  by  one  of  the  two  integrator 
circuits  17  or  18  and  applied  to  the  other  input  19 
of  comparator  15. 

After  the  present  control  apparatus  has  been 
40  thus  energized,  movable  contact  3  of  pressure 

switch  2  is  switched  to  its  first  operative  position  in 
engagement  with  fixed  contact  4  of  the  pressure 
switch.  Programme  timer  unit  6  then  acts  to  initiate 
the  selected  washing  cycle.  At  this  stage  electric 

45  contacts  9  and  10  are  closed  respectively  on  sole- 
noid  valve  11  and  integrator  circuit  17. 

This  causes  solenoid  valve  11  to  open  for 
admitting  water  to  the  tub  of  the  washing  machine. 
At  the  same  time  pilot  circuit  13  acts  to  energize 

50  metering  pump  12  for  supplying  a  metered  amount 
of  a  liquid  detergent  to  the  tub.  Pilot  stage  13  is 
enabled  to  thus  energize  metering  pump  12  by  the 
absence  of  a  signal  at  the  output  14  of  comparator 
15  due  to  the  different  levels  of  the  reference 

55  voltage  applied  to  input  20  and  the  voltage  gen- 
erated  by  integrator  circuit  17  and  applied  to  input 
19. 

The  supply  of  liquid  detergent  to  the  tub  con- 
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tinues  as  long  as  the  voltage  generated  by  integra- 
tor  circuit  17  is  lower  than  the  reference  voltage, 
and  is  only  discontinued  when  the  two  voltages  are 
at  the  same  level.  At  this  time  a  corresponding 
signal  appearing  at  output  14  of  comparator  15 
enables  pilot  stage  13  to  deenergize  metering 
pump  12. 

Solenoid  valve  1  1  is  deenergized  on  its  part  by 
the  displacement  of  movable  contact  3  of  pressure 
switch  2  to  its  second  operative  position,  in  which  it 
is  closed  on  fixed  contact  5  of  the  pressure  switch, 
as  soon  as  the  maximum  filling  level  of  the  tub  as 
determined  by  the  pressure  switch  is  attained. 

The  supply  of  water  to  the  tub  of  the  machine 
is  thus  interrupted,  while  the  closing  of  movable 
contact  3  on  fixed  contact  5  causes  the  stack  of 
cams  of  program  timer  unit  6,  which  had  been  held 
stationary  as  long  as  water  was  supplied  to  the  tub, 
to  be  rotated.  The  rotation  of  the  stack  of  cams 
causes  contact  9  to  be  maintained  in  its  closed 
state  and  electric  contact  10  to  close  on  integrator 
circuit  18,  and  controls  the  operation  of  the  remain- 
ing  electric  components  (not  shown)  of  the  washing 
machine  in  the  sequence  determined  by  the  se- 
lected  washing  cycle. 

In  the  presence  of  a  particularly  great  absorp- 
tion  capacity  of  the  laundry  to  be  laundered,  the 
present  control  apparatus  is  adapted  to  succes- 
sively  admit  additional  quantities  of  water  to  the 
tub. 

When  the  laundry  has  absorbed  a  sufficient 
amount  of  water  for  causing  movable  contact  3  of 
pressure  switch  2  to  return  to  its  first  operative 
position,  solenoid  valve  11  is  again  energized  for 
admitting  an  additional  amount  of  water  to  the  tub. 
During  these  phases  of  renewed  energization  of 
solenoid  valve  11,  which  are  repeated  until  the 
laundry  is  completely  soaked,  i.e.  saturated,  com- 
parator  15  acts  to  compare  the  reference  voltage, 
which  has  remained  unchanged,  to  the  voltage 
generated  by  integrating  circuit  18,  to  thereby  con- 
trol  the  energization  and  deenergization  of  metering 
pump  12  through  pilot  stage  13  in  the  manner 
described  above. 

It  is  thus  evident  that  the  present  control  ap- 
paratus  permits  the  supply  of  liquid  detergents  to 
be  accurately  metered  in  accordance  with  the 
amount  of  water  admitted  to  the  tub  for  laundering 
the  amount  of  laundry  actually  contained  in  the 
drum  of  the  machine,  to  thereby  optimize  the  con- 
sumption  of  water  and  detergents  during  each  and 
any  washing  cycle. 

Under  these  conditions  the  control  apparatus 
permits  the  preparation  of  washing  solutions  having 
the  required  detergent  concentration  during  all 
phases  of  the  washing  cycle,  to  thereby  ensure 
efficient  washing  of  the  laundry  without  the  danger 
of  it  being  damaged  in  the  process,  and  at  the 

same  time  to  ensure  highly  reliable  operation  of  the 
washing  machine. 

With  reference  now  to  Fig.  2,  there  is  shown  a 
second  embodiment  of  the  present  control  appara- 

5  tus. 
Similar  to  the  embodiment  described  in  prece- 

dence,  the  control  apparatus  shown  in  Fig.  2  in- 
cludes  a  pressure  switch  2  having  a  movable  con- 
tact  3,  a  program  timer  unit  6  for  actuating  in  this 

io  case  only  a  single  electric  contact  9,  a  solenoid 
valve  11,  and  a  metering  pump  12. 

In  this  embodiment  movable  contact  3  of  pres- 
sure  switch  2  is  also  movable  between  a  first  and  a 
second  operative  position  to  close  on  fixed  con- 

15  tacts  4  and  5,  respectively,  in  the  same  manner  as 
described  above,  with  the  difference,  however,  that 
fixed  contact  5  is  a  blind  contact. 

Metering  pump  12  is  connected  to  the  electric 
circuit  of  the  control  apparatus  in  a  different  man- 

20  ner,  that  is,  pump  12  is  connected  between  main 
electric  conductor  7  and  a  pilot  stage  22,  which  is 
of  the  same  type  and  has  the  same  function  as 
pilot  stage  13  in  Fig.  1,  and  is  on  its  part  connected 
to  the  other  main  conductor  8. 

25  The  control  apparatus  depicted  in  Fig.  2  further 
comprises  three  electronic  comparators  23,  24  and 
25,  two  power  supply  circuits  26  and  27  and  two 
integrator  circuits  28  and  29,  which  are  composed 
of  the  same  electronic  components  as  integrating 

30  circuits  17  and  18  in  Fig.  1  for  thus  generating 
charge  voltages  each  wich  a  preselected  and  dif- 
ferent  time  constant. 

In  particular,  circuit  28  is  a  conventional 
integrator-derivator  circuit  adapted  to  apply  a 

35  charge  voltage  to  the  comparator  25,  to  which  it  is 
connected,  as  long  as  a  charge  voltage  is  being 
applied  to  the  integrator  circuit  itself,  and  to  dis- 
continue  the  voltage  supply  to  comparator  25  when 
it  is  completely  charged. 

40  The  control  apparatus  shown  in  Fig.  2  finally 
includes  a  control  circuit  30  which  is  identical  to 
the  circuit  21  in  Fig.  1  and  adapted  to  generate  a 
preselected  reference  voltage  to  be  applied  to  a 
first  input  31  of  comparator  25  for  a  purpose  to  be 

45  described.  In  particular,  power  supply  circuit  26  is 
connected  to  main  conductor  7  and  to  comparators 
23,  24  and  25,  themselves  connected  to  ground, 
and  to  integrator  circuit  29  and  control  circuit  30, 
both  of  which  are  likewise  connected  to  ground,  for 

50  thus  generating  corresponding  electric  voltages  for 
the  energization  of  all  these  components.  Power 
supply  circuit  26  is  additionally  connected  to  a  first 
input  32  of  comparator  24,  the  output  33  of  which 
is  connected  to  control  circuit  30  for  permitting  the 

55  level  of  the  reference  voltage  generated  by  the 
latter  to  be  varied  under  conditions  to  be  de- 
scribed,  said  power  supply  circuit  26  being  finally 
connected  to  a  first  input  34  of  comparator  23. 

4 
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Power  supply  circuit  27  on  its  part  is  con- 
nected  to  a  common  junction  point  between  sole- 
noid  valve  1  1  and  electric  contact  9  of  programme 
timer  unit  6,  and  to  the  second  input  36  of  com- 
parator  23.  The  output  37  of  the  latter  is  connected 
to  the  second  inputs  38  and  39  of  comparators  24 
and  25,  respectively,  through  integrator  circuit  29 
and  integrator-derivator  circuit  28.  The  present  con- 
trol  apparatus  finally  comprises  a  positive  reaction 
circuit  40  connected  between  the  second  input  38 
and  output  33  of  comparator  24  so  as  to  maintain 
output  33  at  the  same  logic  level  as  second  input 
38  during  the  entire  washing  cycle  of  the  machine 
to  a  purpose  to  be  described. 

The  control  apparatus  described  in  precedence 
operates  as  follows:  As  in  the  first  embodiment 
described,  a  washing  cycle  to  be  executed  by  the 
washing  machine  is  initiated  by  adjusting  program 
timer  unit  6  to  the  position  of  the  selected  washing 
cycle,  and  adjusting  the  voltage  divider  of  control 
circuit  30  to  the  control  position  corresponding  to 
the  hardness  of  the  water  to  be  supplied  to  the  tub 
of  the  machine.  At  this  stage  the  machine  is  pre- 
pared  to  have  water  admitted  to  its  tub  in  the 
manner  described  with  reference  to  the  first  em- 
bodiment.  At  the  same  time  control  circuit  30  is 
operable  to  generate  a  determined  reference  volt- 
age  to  be  applied  to  first  input  31  of  comparator  25 
for  comparison  to  the  voltage  generated  by 
integrator-derivator  circuit  28  and  applied  to  second 
input  39  of  comparator  25. 

Depending  on  the  result  of  this  comparison, 
output  41  of  comparator  25  may  assume  one  of 
two  different  logic  states  to  thereby  determine  the 
energization  or  deenergization  of  metering  pump 
12  through  pilot  stage  22.  After  the  present  control 
apparatus  has  been  thus  energized,  movable  con- 
tact  3  of  pressure  switch  2  is  switched  to  its  first 
operative  position  to  close  on  fixed  contact  4  of  the 
pressure  switch,  while  program  timer  unit  6  op- 
erates  to  advance  the  selected  washing  cycle  to  a 
state  in  which  its  electric  contact  9  closes  on 
solenoid  valve  1  1  . 

While  the  thus  energized  solenoid  valve  11 
opens  to  admit  water  to  the  tub  of  the  machine, 
output  37  of  comparator  23  assumes  a  high  logic 
level  due  to  the  fact  that  both  of  its  inputs  34  and 
36  have  a  voltage  applied  thereto  by  power  supply 
circuits  26  and  27,  respectively,  and  are  thus  at  a 
high  logic  level. 

Under  these  conditions  integrator  circuit  29  is 
slowly  charged  up  to  its  predetermined  maximum 
voltage  level,  whereas  input  38  of  comparator  24 
remains  at  a  low  logic  level  as  long  as  this  maxi- 
mum  voltage  level  is  not  yet  attained.  At  the  same 
time  input  32  of  comparator  24  is  at  a  high  logic 
level  due  to  the  voltage  directly  applied  thereto  by 
power  supply  circuit  26.  As  a  result,  output  33  of 

comparator  24  also  remains  at  a  low  logic  level  to 
thereby  maintain  the  reference  voltage  initially  se- 
lected  by  adjusting  the  voltage  divider  of  control 
circuit  30  unchanged. 

5  Integrator-derivator  circuit  28  on  its  part  is  also 
energized,  the  respective  voltage  level  being  di- 
rectly  applied  to  second  input  39  of  comparator  25, 
causing  it  to  assume  a  high  logic  level. 

Since  first  input  31  of  comparator  25  is  also  at 
io  a  high  logic  level  due  to  the  presence  thereat  of 

the  reference  voltage  generated  by  control  circuit 
30,  output  41  of  comparator  25  also  assumes  a 
high  logic  level  to  thereby  enable  pilot  stage  22  to 
energize  metering  pump  12. 

is  As  the  water  is  thus  being  admitted  to  the  tub 
of  the  machine,  metering  pump  12  is  simultaneous- 
ly  operated  to  supply  liquid  detergent  to  the  tub  as 
long  as  the  voltage  generated  by  integrator-de- 
rivator  circuit  28  is  lower  than  the  reference  volt- 

20  age. 
When  the  voltages  applied  to  inputs  31  and  39 

of  comparator  25  are  equal,  input  39  is  switched  to 
a  low  logic  level,  as  a  result  of  which  output  41  of 
comparator  25  likewise  assumes  a  low  logic  level 

25  to  thereby  enable  pilot  stage  22  to  deenergize 
metering  pump  12. 

In  a  similar  manner,  as  soon  as  the  voltage 
generated  by  integrator  circuit  29  and  applied  to 
input  38  of  comparator  24  has  attained  its  maxi- 

30  mum  level  corresponding  to  that  of  the  voltage 
applied  to  the  other  input  32  of  this  comparator, 
output  33  of  the  latter  assumes  a  high  logic  level  to 
thereby  vary  the  reference  voltage  generated  by 
the  voltage  divider  of  control  circuit  30. 

35  Output  33  is  subsequently  maintained  at  the 
high  logic  level  due  to  the  presence  of  positive 
reaction  circuit  40,  so  that  the  reference  voltage 
applied  to  input  31  of  comparator  25  is  maintained 
at  its  new  preselected  level  for  all  of  the  remainder 

40  of  the  washing  cycle  of  the  machine. 
As  soon  as  the  determined  maximum  filling 

level  of  the  tub  is  attained,  movable  contact  3  of 
pressure  switch  2  is  displaced  to  its  second  oper- 
ative  position  to  close  on  fixed  contact  5  of  the 

45  pressure  switch,  to  thereby  deenergize  solenoid 
valve  1  1  ,  so  that  water  is  no  longer  admitted  to  the 
tub  of  the  machine. 

Under  these  conditions  program  timer  unit  6 
operates  to  maintain  electric  contact  9  closed  and 

50  to  control  all  of  the  remaining  electric  components 
(not  shown)  of  the  machine  in  the  sequence  of  the 
selected  washing  cycle. 

The  opening  of  solenoid  valve  11  results  in 
power  supply  circuit  27  being  no  longer  energized, 

55  whereas  power  supply  circuit  26  continues  to  have 
the  mains  voltage  applied  thereto.  As  a  result, 
inputs  36  and  34  of  comparator  23  connected 
respectively  to  the  power  supply  circuits  are  at  a 

5 
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low  logic  level  and  a  high  logic  level,  respectively, 
so  that  output  37  of  this  comparator  is  also  at  a  low 
logic  level. 

Since  moreover  neither  integrator  circuit  29  nor 
integrator-deviator  circuit  28  have  a  voltage  applied 
thereto,  inputs  39  and  38  of  comparators  25  and 
24,  respectively,  are  also  switched  to  a  low  logic 
level. 

Under  these  circumstances,  output  41  of  com- 
parator  25  also  assumes  a  low  logic  level,  to  there- 
by  maintain  metering  pump  12  in  the  deenergized 
state. 

The  present  control  apparatus  may  then  suc- 
cessively  and  automatically  operate  to  admit  addi- 
tional  amounts  of  water  to  the  tub,  for  instance 
when  the  laundry  in  the  drum  has  an  excessive 
absorption  capacity. 

For  thus  admitting  additional  amounts  of  water, 
solenoid  valve  1  1  is  energized  as  a  result  of  mov- 
able  contact  3  of  pressure  switch  2  closing  on  fixed 
contact  4,  while  electric  contact  9  of  program  timer 
unit  6  is  maintained  in  its  closed  state. 

Since  under  these  conditions  both  power  sup- 
ply  circuits  26  and  27  are  energized,  output  37  of 
comparator  23  assumes  a  high  logic  level  to  there- 
by  apply  a  voltage  to  input  39  of  comparator  25 
through  integrator-deviator  circuit  28. 

Since  the  other  input  31  of  comparator  25  has 
the  reference  voltage  generated  by  control  circuit 
30  applied  thereto  and  is  thus  also  at  a  high  logic 
level,  output  41  of  comparator  25  will  now  also 
assume  a  high  logic  level,  to  thereby  enable  pilot 
stage  22  to  again  energize  metering  pump  12, 
causing  it  to  supply  additional  metered  amounts  of 
liquid  detergent  to  the  tub  of  the  machine. 

In  the  course  of  each  additional  water  admis- 
sion  phase  described  above,  metereing  pump  12  is 
thus  automatically  energized  and  deenergized  si- 
multaneously  with  the  admission  of  water  to  the  tub 
and  for  the  full  duration  of  the  respective  phase. 

The  voltage  generated  by  power  supply  circuit 
27  is  also  applied  to  integrator  circuit  29,  as  a 
result  of  which  the  latter  is  progressively  charged 
and  input  38  of  comparator  24  is  maintained  at  a 
low  logic  level  until  integrator  circuit  29  has  been 
charged  to  its  maximum  voltage. 

In  this  case,  moreover,  and  since  output  33  of 
comparator  24  is  also  maintained  at  a  high  logic 
level  due  to  the  presence  of  positive  reaction  cir- 
cuit  40,  comparator  24  acts  to  maintain  the  refer- 
ence  voltage  generated  by  control  circuit  30  at  a 
constant  level,  irrespective  of  the  logic  levels  of 
inputs  38  and  32  of  comparator  24,  and  for  the  full 
duration  of  the  washing  cycle  of  the  machine. 

On  termination  of  any  selected  washing  cycle, 
programme  timer  unit  6  automatically  acts  to 
deenergize  all  the  electric  components  of  the 
present  control  apparatus,  as  a  result  of  which 

output  33  of  comparator  24  is  returned  to  the  logic 
level  zero,  and  the  voltage  divider  of  control  circuit 
30  is  automatically  readjusted  to  again  generate  a 
reference  voltage  equal  to  that  generated  initially. 

5  The  machine  is  thus  ready  for  initiating  a  further 
washing  cycle  in  a  similar  manner  as  described. 

Claims 

70  1.  Automatic  washing  machine,  particularly  a 
laundry  washing  machine  comprising  a  tub  and 
a  rotatable  drum  for  containing  the  laundry, 
with  a  measuring  device  for  controlling  the 
supply  of  liquid  detergents,  including  a  pro- 

75  gram  timer  unit  (6)  for  controlling  the  execution 
of  selected  washing  programs,  at  least  one 
solenoid  valve  (11)  and  a  pressure  switch  (2) 
or  similar  level  control  device  for  the  admission 
of  water  to  said  tub  up  to  a  preselected  maxi- 

20  mum  level,  said  pressure  switch  (2)  having  a 
movable  contact  (3)  adapted  to  assume  a  first 
and  a  second  operative  position  in  response 
respectively  to  said  tub  being  below  a 
preselected  maximum  level  or  being  filled  up 

25  to  the  maximum  level,  the  apparatus  further 
comprising  at  least  one  metering  pump  (12) 
connected  to  a  supply  reservoir  containing  liq- 
uid  detergents  to  be  supplied  to  the  tub,  char- 
acterized  in  that  the  metering  pump  (12)  is 

30  connected  through  at  least  one  pilot  stage 
(13;22)  to  the  output  (14;41)  of  at  least  one 
electronic  comparator  (15;25),  one  input 
(20;31)  thereof  receiving  a  reference  voltage 
through  adjustable  control  means  (21  ;30)  which 

35  is  connected  to  at  least  one  power  supply 
circuit  (16;26),  the  second  input  (19;39)  of  the 
electronic  comparator  (15;25)  receiving  a  volt- 
age  generated  by  the  integrator  means 
(17,18;28),  the  electronic  comparator  (15;25) 

40  being  energized  by  the  metering  pump  (12), 
depending  on  a  preselected  concentration  of 
the  detergents  in  the  water,  when  the  movable 
contact  (3)  of  the  pressure  switch  (2)  is  in  its 
first  operative  position,  and  when  the  preselec- 

45  ted  concentration  of  the  detergents  in  the  tub 
has  been  attained. 

2.  Control  apparatus  according  to  claim  1,  char- 
acterized  in  that  said  power  supply  circuit 

50  (16)  is  connected  in  parallel  to  said  solenoid 
valve  (11). 

3.  Washing  machine  according  to  claim  1,  char- 
acterized  in  that  the  integrator  means  (17,18) 

55  is  adapted  to  be  selected  by  an  electric  con- 
tact  (10)  operable  by  the  program  timer  unit  (6) 
and  connected  to  the  power  supply  means 
(16). 

6 
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4.  Washing  machine  according  to  claim  1,  char- 
acterized  in  that  the  integrator  means  (28)  is 
connected  to  the  output  (37)  of  a  first  elec- 
tronic  comparator  (23)  and  to  one  input  (38)  of 
a  second  electronic  comparator  (24),  through 
further  integrator  means  (29),  the  first  elec- 
tronic  comparator  (23)  being  provided  with  in- 
puts  (34,36)  respectively  connected  to  the  ad- 
justable  control  means  (30),  together  with  the 
power  supply  circuit  (26),  and  to  the  power 
supply  circuit  (27)  together  with  the  solenoid 
valve  (11),  and  the  second  electronic  compara- 
tor  (24)  being  connected  with  its  other  input 
(32)  to  the  power  supply  circuit  (26),  together 
with  the  adjustable  control  means  (30),  and 
with  its  output  (33)  to  the  adjustable  control 
means  (30). 

5.  Washing  machine  according  to  claim  1,  char- 
acterized  in  that  the  adjustable  control  means 
(21  ,30)  includes  at  least  one  voltage  divider  or 
the  like  operable  to  vary  the  reference  voltage 
according  to  the  degree  of  hardness  of  the 
water  supplied  from  the  mains  system. 

6.  Washing  machine  according  to  claim  4,  char- 
acterized  in  that  the  integrator  means 
(17,18;28,29)  is  composed  of  a  plurality  of  ca- 
pacitors  connected  in  parallel  to  one  another  to 
limiting  resistors,  diodes  and  further  per  se 
known  electronic  components,  said  capacitors 
having  preselected  time  constants  so  as  to  be 
adapted  to  generate  corresponding  voltages. 

7.  Washing  machine  according  to  claim  4,  char- 
acterized  by  comprising  positive  reaction 
means  (40)  connected  between  the  input  (38) 
and  the  output  (33)  of  the  second  comparator 
(24)  and  adapted  to  vary  the  reference  voltage 
generated  by  the  adjustable  control  means  (30) 
and  to  maintain  it  at  the  thus  adjusted  level  in 
the  presence  of  the  same  voltage  levels  at  the 
inputs  (38,32)  of  the  second  comparator  (24). 

Patentanspruche 

1.  Automatische  Waschmaschine,  insbesondere 
eine  Waschmaschine  zum  Waschen  von  Wa- 
sche,  enthaltend  einen  Bottich  und  eine  dreh- 
bare  Trommel  mit  einer  Me/Svorrichtung  zum 
Steuern  der  Flussigwaschmittelzufuhr,  enthal- 
tend  eine  Programmzeitgebereinheit  (6)  zum 
Steuern  der  Durchfuhrung  eines  gewahlten 
Waschprogramms,  wenigstens  ein  Magnetven- 
til  (11)  und  einen  Druckschalter  (2)  oder  ahnli- 
che  Pegelsteuervorrichtung  zum  Einlassen  von 
Wasser  in  den  Bottich  bis  zu  einem  vorbe- 
stimmten  Maximalpegel,  wobei  der  Druckschal- 

ter  (2)  einen  beweglichen  Kontakt  (3)  hat,  der 
dazu  eingerichtet  ist,  eine  erste  und  eine  zwei- 
te  Betriebsposition  anzunehmen  in  Reaktion 
jeweils  darauf,  ob  der  Bottich  sich  unter  einem 

5  vorbestimmten  Maximalpegel  befindet  oder  bis 
zum  Maximalpegel  gefullt  wurde,  wobei  die 
Vorrichtung  weiterhin  wenigstens  eine  Meli- 
pumpe  (12)  enthalt,  die  mit  einem  Zufuhrreser- 
voir  verbunden  ist,  das  Flussigwaschmittel  ent- 

io  halt,  das  dem  Bottich  zugefuhrt  werden  soil, 
dadurch  gekennzeichnet,  da/S  die  Me/Spumpe 
(12)  durch  wenigstens  eine  Leitstufe  (13;  22) 
mit  dem  Ausgang  (14;  41)  wenigstens  eines 
elektronischen  Komparators  (15;  25)  verbunden 

is  ist,  wobei  ein  Eingang  (20;  31)  davon  eine 
Referenspannung  durch  die  einstellbare  Steu- 
ereinrichtung  (21;  30)  empfangt,  die  mit  wenig- 
stens  einem  Stromzufuhrkreis  (16;  26)  verbun- 
den  ist,  wobei  der  zweite  Eingang  (19;  39)  eine 

20  Spannung  empfangt,  die  durch  die  Integra- 
tionseinrichtung  (17,  18;  28)  erzeugt  wird,  wo- 
bei  der  elektronische  Komparator  (15;  25) 
durch  die  Me/Spumpe  (12)  erregt  wird  abhan- 
gig  von  einer  vorbestimmten  Waschmittelkon- 

25  zentration  in  Wasser,  wenn  der  bewegliche 
Kontakt  (3)  des  Druckschalters  (2)  sich  in  sei- 
ner  ersten  Betriebsposition  befindet  und  wenn 
die  vorbestimmte  Waschmittelkonzentration  im 
Bottich  erreicht  wurde. 

30 
2.  Steuervorrichtung  nach  Anspruch  1,  dadurch 

gekennzeichnet,  da/S  der  Stromzufuhrkreis  (16) 
parallel  zu  dem  Magnetventil  (11)  geschaltet 
ist. 

35 
3.  Waschmaschine  nach  Anspruch  1  ,  dadurch  ge- 

kennzeichnet,  da/S  die  Integrationseinrichtung 
(17,  18)  dazu  eingerichtet  ist,  durch  einen  elek- 
trischen  Kontakt  (10)  gewahlt  zu  werden,  der 

40  durch  die  Programmzeitgebereinheit  (6)  beta- 
tigt  werden  kann  und  mit  dem  Stromzufuhr- 
kreis  (16)  verbunden  ist. 

4.  Waschmaschine  nach  Anspruch  1  ,  dadurch  ge- 
45  kennzeichnet,  da/S  die  Integrationseinrichtung 

(28)  durch  die  weitere  Integrationseinrichtung 
(29)  mit  dem  Ausgang  (37)  eines  ersten  elek- 
tronischen  Komparators  (23)  und  mit  einem 
Eingang  (38)  eines  zweiten  elektronischen 

50  Komparators  (24)  verbunden  ist,  wobei  der  er- 
ste  elektronische  Komparator  (23)  mit  Eingan- 
gen  (34,  36)  versehen  ist,  die  jeweils  mit  der 
einstellbaren  Steuereinrichtung  (30)  zusammen 
mit  dem  Stromzufuhrkreis  (26)  bzw.  mit  dem 

55  Stromzufuhrkreis  (27)  zusammen  mit  dem  Ma- 
gnetventil  (11)  verbunden  sind,  und  wobei  der 
zweite  elektronische  Komparator  (24)  an  sei- 
nem  anderem  Eingang  (32)  mit  dem  Stromzu- 
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fuhrkreis  (26)  zusammen  mit  der  einstellbaren 
Steuereinrichtung  (30)  und  an  seinem  Ausgang 
(33)  mit  der  einstellbaren  Steuereinrichtung 
(30)  verbunden  ist. 

7.  Waschmaschine  nach  Anspruch  4,  dadurch  ge- 
kennzeichnet,  da/S  sie  eine  positive  Reaktions- 
einrichtung  (40)  enthalt,  die  zwischen  den  Ein- 
gang  (38)  und  den  Ausgang  (33)  des  zweiten 
Komparators  (24)  geschaltet  ist  und  dazu  ein- 
gerichtet  ist,  die  Referenzspannung,  die  durch 
die  einstellbare  Steuereinrichtung  (30)  erzeugt 
wurde,  zu  variieren  und  urn  sie  auf  dem  somit 
eingestellten  Pegel  zu  halten  beim  Vorhanden- 
sein  gleicher  Spannungspegel  an  den  Eingan- 
gen  (38,  32)  des  zweiten  Komparators  (24). 

Revendicatlons 

1.  Machine  a  laver  automatique,  en  particulier 
une  machine  a  laver  le  linge,  comprenant  une 
cuve  et  un  tambour  rotatif  pour  contenir  le 
linge,  et  un  dispositif  de  mesure  pour  com- 
mander  I'amenee  de  detergents  liquides,  com- 
portant  une  unite  temporisatrice  de  programme 
(6)  pour  commander  I'execution  de  program- 
mes  de  lavage  selectionnes,  au  moins  une 
electrovanne  (11)  et  un  mano-contact  (2)  ou  un 
dispositif  de  commande  a  levier  analogue  pour 
I'admission  d'eau  vers  ladite  cuve  jusqu'a  un 
niveau  maximal  preselectionne,  ledit  mano- 
contact  (2)  presentant  un  contact  mobile  (3) 
adapte  pour  assurer  une  premiere  et  une 
deuxieme  positions  fonctionnelles  respective- 
ment  en  reponse  a  ladite  cuve  presentant  un 
niveau  inferieur  au  niveau  maximal  preselec- 
tionne  ou  etant  rempli  jusqu'au  niveau  maxi- 
mal,  le  dispositif  comprenant  au  moins  une 
pompe  de  dosage  (12)  connectee  a  un  reser- 
voir  d'alimentation  contenant  des  detergents 

liquides  a  amener  a  la  cuve,  caracterisee  en 
ce  que  la  pompe  de  dosage  (12)  est  connec- 
tee,  par  I'intermediaire  d'au  moins  un  etage 
pilote  (13;  22),  a  la  sortie  (14;  41)  d'au  moins 

5  un  comparateur  electronique  (15;  25),  une  en- 
tree  (20;  31)  de  celui-ci  recevant  une  tension 
de  reference  par  I'intermediaire  d'un  moyen  de 
commande  ajustable  (21  ;  30)  qui  est  connecte 
a  au  moins  un  circuit  d'alimentation  en  puis- 

w  sance  (16;  26),  la  deuxieme  entree  (19;  39)  du 
comparateur  electronique  (15;  25)  recevant 
une  tension  produite  par  le  moyen  integrateur 
(17,  18;  28),  le  comparateur  electronique  (15; 
25)  etant  active  par  la  pompe  de  dosage  (12), 

is  en  fonction  d'une  concentration  preselection- 
nee  des  detergents  dans  I'eau,  lorsque  le 
contact  mobile  (3)  du  mano-contact  (2)  se  trou- 
ve  dans  sa  premiere  position  fonctionnelle,  et 
lorsque  la  concentration  preselectionnee  des 

20  detergents  dans  la  cuve  est  atteinte. 

2.  Dispositif  de  commande  selon  la  revendication 
1,  caracterise  en  ce  que  ledit  circuit  d'ali- 
mentation  en  puissance  (16)  est  relie  en  paral- 

25  lele  a  ladite  electrovanne  (11). 

3.  Machine  a  laver  selon  la  revendication  1,  ca- 
racterisee  en  ce  que  le  moyen  integrateur 
(17,  18)  est  adapte  pour  etre  selectionne  par 

30  un  contact  electrique  (10),  susceptible  d'etre 
actionne  par  I'unite  temporisatrice  de  program- 
me  (6)  et  connecte  au  moyen  d'alimentation  en 
puissance  (16). 

35  4.  Machine  a  laver  selon  la  revendication  1,  ca- 
racterisee  en  ce  que  le  moyen  integrateur 
(28)  est  connecte  a  la  sortie  (37)  d'un  premier 
comparateur  electronique  (23)  et  a  une  entree 
(38)  d'un  deuxieme  comparateur  electronique 

40  (24),  par  I'intermediaire  d'un  autre  moyen  inte- 
grateur  (29),  le  premier  comparateur  electroni- 
que  (23)  etant  pourvu  d'entrees  (34,  36)  res- 
pectivement  connectees  au  moyen  de  com- 
mande  ajustable  (30),  conjointement  avec  le 

45  circuit  d'alimentation  en  puissance  (26),  et  au 
circuit  d'alimentation  en  puissance  (27), 
conjointement  avec  I'electrovanne  (11),  et  le 
deuxieme  comparateur  electronique  (24)  etant 
connecte,  par  son  autre  entree  (32),  au  circuit 

50  d'alimentation  en  puissance  (26),  conjointe- 
ment  avec  le  moyen  de  commande  ajustable 
(30),  et  par  sa  sortie  (33),  au  moyen  de  com- 
mande  ajustable  (30). 

55  5.  Machine  a  laver  selon  la  revendication  1,  ca- 
racterisee  en  ce  que  le  moyen  de  comman- 
de  ajustable  (21,  30)  comprend  au  moins  un 
diviseur  de  tension  ou  analogue,  susceptible 

5.  Waschmaschine  nach  Anspruch  1  ,  dadurch  ge- 
kennzeichnet,  da/S  die  einstellbare  Steuerein- 
richtung  (21,  30)  wenigstens  einen  Spannungs- 
teiler  oder  dergleichen  enthalt,  der  dazu  einge- 
richtet  ist,  die  Referenzspannung  entsprechend  10 
dem  Hartegrad  des  vom  Leitungsnetz  zuge- 
fuhrten  Wassers  zu  variieren. 

6.  Waschmaschine  nach  Anspruch  4,  dadurch  ge- 
kennzeichnet,  da/S  die  Integrationseinrichtung  15 
(17,  18;  28,  29)  aus  einer  Vielzahl  von  Konden- 
satoren  besteht,  die  parallel  mit  einem  weite- 
ren  Begrenzungswiderstand,  Dioden  und  weite- 
ren  an  sich  bekannten  elektronischen  Bauele- 
menten  geschaltet  sind,  wobei  die  Kondensato-  20 
ren  vorbestimmte  Zeitkonstanten  haben,  urn 
entsprechende  Spannungen  zu  erzeugen. 
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d'etre  actionne  pour  faire  varier  la  tension  de 
reference  en  fonction  du  degre  de  durete  de 
I'eau  amenee  depuis  le  systeme  du  secteur. 

Machine  a  laver  selon  la  revendication  4,  ca-  5 
racterisee  en  ce  que  le  moyen  integrateur 
(17,  18;  28,  29)  est  compose  d'une  pluralite  de 
condensateurs  relies,  en  parallele  entre  eux,  a 
des  resistances  de  protection,  des  diodes  et 
d'autres  composants  electroniques  connus  en  10 
soi,  lesdits  condensateurs  presentant  des 
constantes  de  temps  preselectionnees  de  ma- 
niere  a  etre  adaptes  pour  produire  des  ten- 
sions  correspondantes. 

75 
Machine  a  laver  selon  la  revendication  4,  ca- 
racterisee  par  le  fait  de  comprendre  un 
moyen  a  reaction  positive  (40)  connecte  entre 
I'entree  (38)  et  la  sortie  (33)  du  second  compa- 
rateur  (24),  et  adapte  pour  faire  varier  la  ten-  20 
sion  de  reference  produite  par  le  moyen  de 
commande  ajustable  (30)  et  pour  la  maintenir 
au  niveau  ainsi  ajuste,  en  presence  des  me- 
rries  niveaux  de  tension,  au  niveau  des  entrees 
(38,  32)  du  second  comparateur  (24).  25 
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