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(54)  Method  for  determining  the  quantity  and/or  the  type  of  fabric  introduced  in  a  laundry  washing 
machine,  and  laundry  washing  machine  implementing  such  a  method. 

(57)  A  method  is  described,  for  determining  the 
quantity  and/or  the  type  of  fabric  introduced  in 
a  laundry  washing  machine  and  a  washing 
machine  implementing  such  a  method.  The 
main  feature  of  the  described  method  consists 
in  the  fact  that  the  quantity  and/or  the  type  of 
fabric  are  detected  by  monitoring  the  interven- 
tions  for  restoring  the  washing  liquid  level  in  the 
laundry  washing  machine  controlled  by  a  level 
sensor,  in  particular  an  electromechanical  first 
level  pressure  switch. 
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The  present  invention  refers  to  a  method  for  de- 
termining  the  quantity  and/or  the  type  of  fabric  intro- 
duced  in  a  laundry  washing  machine,  and  to  a  laundry 
washing  machine  implementing  such  a  method. 

It  is  known  to  indirectly  verify  the  quantity  of 
clothes  to  be  washed  by  measuring,  with  a  turbine 
flow  meter  (of  the  type  based  on  the  Hall  effect  or  in- 
frared  rays)  being  associated  to  a  microprocessor, 
the  quantity  of  water  introduced  in  the  laundry  wash- 
ing  machine. 

Said  partial  solution  however  has  the  drawback 
of  requiring  at  least  one  costly  additional  compo- 
nents,  with  respect  to  those  normally  present  in  a 
laundry  washing  machine,  with  the  consequent  in- 
crease  in  cost. 

Other  known  methods  for  measuring  the  weight 
of  clothes  in  a  laundry  washing  machine  are  the  fol- 
lowing: 

-  method  of  measuring  the  electric  current  (that 
is  in  relation  with  the  torque)  absorbed  by  the 
motor  of  the  laundry  washing  machine,  in  order 
to  place  the  basket  with  the  clothes  to  be  wash- 
ed  in  motion; 

-  method  of  measuring  the  energy  necessary  for 
passing  from  a  certain  inertial  state,  being  de- 
fined  by  a  certain  speed  of  the  basket  of  the 
laundry  washing  machine,  to  another  inertial 
state,  being  defined  by  a  different  speed  of  the 
same  basket. 

The  measuring  of  the  weight  realised  with  said 
methods  however  have  the  drawback  of  being  uncer- 
tain,  due  to  the  basket  mass  (which  are  of  the  same 
order  as  the  clothes),  the  features  of  the  means  for 
transmitting  the  motion  from  the  motor  to  the  basket 
(i.e.  the  belt  tension  and  its  elastic  and  geometric  fea- 
tures)  and  by  the  high  dispersion  of  the  characteris- 
tics  of  the  motors  used.  Said  systems  therefore  re- 
quire  the  use  of  a  motor  having  high  features  (i.e. 
which  assures  that  the  exerted  torque  is  in  fact  pro- 
portional  to  the  weight  of  the  clothes)  and  means  able 
to  measure  the  current  absorbed,  with  the  conse- 
quent  necessity  of  equipping  the  machine  with  a  com- 
plex  electronic  control  system. 

Thus,  in  other  words,  said  methods  also  have  the 
drawback  of  being  expensive,  complex  and  not  al- 
ways  reliable. 

The  aim  of  the  present  invention  is  that  of  indicat- 
ing  a  method  for  determining  the  quantity  and/or  the 
type  of  fabric  introduced  in  a  laundry  washing  ma- 
chine,  being  characterised  by  a  great  manufacturing 
simplicity  and  the  absence  of  additional  components 
in  respect  of  the  laundry  washing  machines  according 
to  the  prior  art. 

Such  an  aim  is  reached,  according  to  the  present 
invention,  by  a  method  for  determining  the  quantity 
and/or  the  type  of  fabric  introduced  in  a  laundry  wash- 
ing  machine,  having  the  characterising  features  of  the 
annexed  claim  1. 

Further  characteristics  and  advantages  of  the 
present  invention  will  result  in  being  clearf  rom  the  de- 
tailed  description  which  follows  and  from  the  annexed 
drawings,  which  are  supplied  purely  as  an  explanato- 

5  ry  and  non  limiting  example,  wherein: 
-  figures  1A,  1Ban  1  C  represent  the  operational 

principle  of  an  electromechanical  pressure 
switch,  being  of  common  use  in  laundry  wash- 
ing  machines; 

10  -  figure  2  represents  a  typical  example  of  an 
electric  circuit  with  places  in  relation  the  pres- 
sure  switch  with  other  components  of  a  laundry 
washing  machine,  in  particular  with  the  water 
supply  electrovalve  and  the  heating  resis- 

15  tance; 
-  figures  3A  and  4A  relate  to  the  procedures  of 

the  "water-level-renewal  operations",  respec- 
tively  in  the  case  of  towelling  and  cotton  fab- 
rics,  and  represent  the  sum  of  the  times  of  the 

20  water-level-renewal  operations,  carried  out  by 
the  first-level  pressure  switch  (being  ex- 
pressed  in  seconds),  in  function  of  the  quantity 
of  clothes  (being  expressed  in  kg); 

-  figures  3B  and  4B  relate  respectively  to  towel- 
25  ling  and  cotton  fabrics  and  represent  the  nor- 

malised  Gauss  function  of  experimental  data 
relating  to  the  total  sum  of  the  times  of  the  wa- 
ter-level-renewal  operations  carried  out  by  the 
first-level  pressure  switch,  being  associated  to 

30  different  quantities  of  clothes; 
-  figure  5  represents  the  composition  of  figures 

3Aand  4Aon  a  same  scale  of  ordinates  and  ab- 
scissas,  for  allowing  the  comparison; 

-  figures  6  and  7  relate  respectively  to  towelling 
35  and  cotton  fabrics  and  represent  the  distribu- 

tion  over  time  of  different  water-level-renewal 
operations  of  the  first-level  pressure  switch  or, 
in  other  words,  the  water  supply  procedure  in 
function  of  time; 

40  -  figures  8,  9  and  10  relate  respectively  to  tow- 
elling,  cotton  and  synthetic  fabrics  and  repre- 
sent  the  dynamics  over  time  of  the  water  ab- 
sorption  by  the  clothes  introduced  in  the  laun- 
dry  washing  machine; 

45  -  figure  11  is  a  comparison  of  the  initial  portion 
of  the  curves  of  the  water  absorption  overtime, 
relating  to  towelling,  cotton,  synthetic  fibres 
and  wool  fabrics; 

-  figure  12  illustrates  the  link  existing  between 
so  the  type  of  fabric  and  the  time  interval  between 

the  end  of  the  first  water  supply  and  the  start 
of  the  first  water-level-renewal  operation; 

-  figure  13  represents  the  normalised  Gauss 
function  of  experimental  data  relating  to  the 

55  average  duration  of  the  water-level-renewal 
operations  being  associated  to  two  pressure 
switches  being  of  different  calibration. 

The  present  invention  is  based  on  the  acknowl- 
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edgement  of  the  fact  that,  on  the  basis  of  exhaustive 
practical  tests  carried  out,  a  method  being  excellent 
for  determining  the  type  and  the  quantity  of  fabrics  in- 
troduced  in  a  laundry  washing  machine  consists  in 
obtaining  the  necessary  information  from  the  obser- 
vation,  or  monitoring,  of  the  behaviour  overtime  of  the 
contact  being  associated  to  the  first  level  electrome- 
chanical  pressure  switch  of  a  laundry  washing  ma- 
chine. 

In  particular,  according  to  the  present  invention, 
said  information  is  associated  to  the  operations  for  re- 
storing  the  water  level  carried  out  by  the  first  level 
pressure  switch  during  the  first  phase  of  each  wash- 
ing  cycle:  said  operations  for  restoring  the  water  level, 
which  in  the  following  will  be  more  simply  indicated 
with  renewal  or  restoring  operations,  are  the  direct 
consequence  of  the  water  absorption  process  by  the 
clothes,  which  causes  a  progressive  lowering  of  the 
level  of  the  washing  liquid  and  the  consequent  com- 
mutation  of  the  contact  of  the  pressure  switch  in  the 
empty  state. 

To  said  purpose,  it  should  be  remembered  that 
the  first  level  pressure  switch  of  a  laundry  washing 
machine  typically  has  the  task  of  maintaining  the  wa- 
ter  level  constant,  during  the  first  phase  of  any  wash- 
ing  program,  with  the  double  intent  of  ensuring  the 
heating  of  the  same,  in  a  safe  condition  (i.e.  with  the 
heater  being  always  immersed  in  the  water)  and  to 
ensure  the  presence  of  a  minimum  liquid  quantity,  be- 
ing  necessary  for  carrying  out  an  effective  wash. 

Such  maintenance  function  of  the  water  level,  re- 
alised  by  the  pressure  switch,  consists  in  supplying 
water  (by  means  of  the  activation  of  the  suitable  elec- 
trovalve)  until  restoration  of  said  level  is  obtained 
(which  depends  upon  the  calibration  characteristics 
of  the  pressure  switch),  at  any  time  that  the  same  low- 
ers  beyond  a  certain  quantity  (being  expressed  in 
mm-H20  and  being  known  as  differential  or  hystere- 
sis  of  the  pressure  switch)  due  to  the  effect  of  the  ab- 
sorption  of  the  washing  liquid  by  the  clothes  being 
present  inside  the  laundry  washing  machine. 

Before  describing  in  the  detail  the  characteristics 
and  the  advantages  of  the  present  invention,  it  is  use- 
ful,  for  reasons  of  clarity,  to  describe  the  operation  of 
the  device,  i.e.  an  electromechanical  pressure  switch 
of  a  substantially  known  type,  on  which  the  invention 
itself  is  based. 

In  fig.1A  the  different  parts  realising  a  typical 
electromechanical  pressure  switch  for  a  laundry 
washing  machine  are  schematically  represented. 

Such  parts  are: 
-  an  air  trap  1  ,  communicating  with  the  tank  2  of 

the  washing  machine; 
-  a  pressure  chamber  3; 
-  a  small  plastic  tube  4,  connecting  the  air  trap 

1  to  the  pressure  chamber  3; 
-  a  diaphragm-actuator  body  5; 
-  a  calibration  spring  6; 

-  an  electric  contact  7. 
The  water  which  enters  the  tank  2  of  the  laundry 

washing  machine  tends  to  rise  through  the  small  plas- 
tic  tube  4,  but  is  prevented  in  doing  so  by  the  air  being 

5  present  in  the  air  trap  1  ;  upon  the  increase  of  the  wa- 
ter  level  within  the  tank  2,  the  air  of  the  trap  1  is  pro- 
gressively  compressed  and  the  pressure  generated  in 
this  way  is  transmitted  to  the  pressure  chamber  3 
through  the  plastic  tube  4. 

10  Such  pressure  is  typically  expressed  in  water  mil- 
limetres  (mm-H20)  and  acts  on  the  surface  of  an 
elastic  diaphragm  being  present  in  the  body  5,  thus 
producing  a  force  which  is  proportional  to  the  level  of 
water  present  within  the  tank  2  of  the  laundry  washing 

15  machine;  such  force,  acting  on  said  diaphragm,  coun- 
teracts,  by  means  of  a  suitable  actuator  (figures  1B 
and  1C),  the  resistant  force  of  the  calibration  spring 
6. 

Any  pressure  switch  is  characterised  by  its  own 
20  calibration  (calibration  of  the  level  of  the  pressure 

switch),  being  expressed  in  mm-H20,  which  is  asso- 
ciated  to  the  resistant  force  of  the  calibration  spring. 

Single  pressure  switches  exist  in  commerce,  be- 
ing  characterised  by  only  one  level,  and  also  multiple 

25  pressure  switches,  being  characterised  by  several 
levels;  in  figures  1  B  and  1C  a  double  pressure  switch 
is  schematically  represented,  as  a  pure  example,  be- 
ing  characterised  by  two  distinct  levels  having  differ- 
ent  calibrations,  and  in  particular  the  mechanism  is  il- 

30  lustrated  in  detail,  which  allows  the  change  of  state  of 
the  two  switches  being  associated  to  said  levels. 

Referring  for  example  to  the  pressure  switch  with 
a  lower  calibration,  which  is  described  in  the  upper 
part  of  the  aforementioned  figures  1B  and  1C,  we 

35  have,  when  the  force  transmitted  by  the  actuator,  in- 
dicated  with  5A,  which  is  integral  with  the  diaphragm 
shown  with  5B,  exceeds  the  resistant  force  of  the  cal- 
ibration  spring  6,  the  common  electric  contact  9  is 
moved  from  the  rest  position  10,  called  empty  posi- 

40  tion,  to  the  other  position  11  ,  called  full  position. 
In  particular  in  fig.  1  C  it  can  be  noticed  that  the 

pressure  switch  being  illustrated  in  the  lower  part, 
needs,  if  compared  to  that  being  described  in  the  up- 
per  part,  a  further  pressure  to  commute  its  common 

45  contact  9  from  the  empty  state  (10)  to  the  full  (11). 
On  the  contrary,  in  order  to  allow  the  contact  of 

a  pressure  switch  to  pass  from  the  full  position  to  the 
empty  one,  it  is  necessary  that  the  pressure  exer- 
cised  on  the  membrane  is  reduced  by  a  determined 

so  value  under  the  calibration  value:  such  pressure  val- 
ue  is  typically  expressed  in  mm-H20  and,  as  already 
said,  is  known  as  differential,  or  hysteresis,  of  the 
pressure  switch. 

The  two  positions  electric  contact  (the  empty  one 
55  and  the  full  one),  that  usually  characterises  electro- 

mechanical  pressure  switches  for  laundry  washing 
machines,  is  typically  able  to  commute  currents  up  to 
a  maximum  of  16  resistive  ampere,  supplied  with  220 
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Vac. 
In  a  laundry  washing  machine,  the  empty  contact 

usually  supplies  an  electrovalve  provided  for  the  sup- 
plying  water  to  the  tank,  while  the  full  contact  enables 
the  current  flow  to  the  heating  resistor  of  the  same 
water. 

This  is  schematically  represented  in  figure  2, 
wherein  the  common  contact  9  of  the  pressure  switch 
can  assume  the  empty  position  10  or  the  full  position 
1  1  ,  on  the  basis  of  the  value  of  the  pressure  exercised 
by  the  water  level  present  in  the  tank. 

When  the  common  contact  9  is  in  the  empty  pos- 
ition  10  and  the  command  contact  15  of  the  control 
system  (electromechanical  or  electronic  timer)  is 
closed,  the  electrovalve  13  is  supplied  through  the 
mains  voltage  and  allows  to  load  water  to  the  inside 
of  the  tank  of  the  laundry  washing  machine,  until  the 
generated  pressure  reaches  the  calibration  value  of 
the  pressure  switch,  thus  causing  the  commutation  of 
the  common  contact  9  in  the  full  state  (11). 

On  the  contrary,  when  the  common  contact  9  is 
in  the  full  position  11  and  the  contact  14  of  the  control 
system  of  the  temperature  of  the  washing  water  is 
closed,  the  water  heating  resistor  12  is  supplied 
through  the  mains  voltage  and  produces  heat  in  safe 
conditions  (by  virtue  of  the  presence  of  water  assured 
by  the  full  state  of  the  pressure  switch). 

As  previously  mentioned,  the  renewal  operation 
of  the  pressure  switch  is  the  direct  consequence  of 
the  water  absorption  process  by  the  clothes,  which 
causes  a  progressive  lowering  of  the  washing  liquid 
level  and  the  consequent  commutation  of  the  contact 
of  the  first  level  pressure  switch  to  the  empty  state. 

Such  a  commutation,  in  accordance  with  the 
electric  diagram  of  figure  2,  produces  the  recall  of  fur- 
ther  water,  through  the  electrovalve  13,  until  the  con- 
tact  of  the  pressure  switch  once  again  assumes  the 
full  state  (11). 

The  information  extracted  from  the  observation 
of  the  water  level  renewal  processes  of  the  first  level 
pressure  switch  of  a  laundry  washing  machine  ac- 
cording  to  this  invention,  are  described  in  graphic 
form  in  the  following  figures. 

In  particular,  figures  3A  and  4A,  which  refer  re- 
spectively  to  towelling  and  cotton  fabrics,  describe 
the  relation  which  exists  between  the  quantity  in 
weight  (being  expressed  in  kg)  of  fabric  introduced  in 
the  laundry  washing  machine  and  the  total  time  (ex- 
pressed  in  seconds)  associated  to  the  different  re- 
newal  operations  carried  out  by  the  first  level  pres- 
sure  switch  during  the  first  phase  of  the  washing  cy- 
cle,  until  the  absorption  process  of  water  by  the 
clothes  has  not  reached  saturation. 

As  can  be  easily  ascertained  from  the  graphs  in 
figures  3Aand  4B,  the  total  duration  of  the  water  level 
renewal  phases,  i.e.  the  sum  of  the  duration  of  the  sin- 
gle  renewal  operations,  (which  is  directly  proportional 
to  the  water  quantity  supplied,  supposing  the  electro- 
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valve  flow  rate  as  being  constant)  is  linked  to  the 
weight  of  the  clothes  to  be  washed  by  a  simple  linear 
relation. 

In  fact,  as  it  can  be  imagined,  the  greater  the 
5  quantity  of  clothes  introduced  in  the  laundry  washing 

machine,  the  greater  the  quantity  of  water  that  the 
clothes  subtractfrom  the  washing  chamber  due  to  ab- 
sorption  and,  consequently,  the  greater  is  the  water 
quantity  that  must  be  "recalled"  in  the  tank. 

10  The  fact  that  distinguishes  towelling  fabric  from 
cotton  is  only  that  of  the  different  slope  of  the  two 
straight  lines,  as  is  better  illustrated  in  figure  5;  thus, 
in  other  words,  the  speed  of  the  water  absorption  dif- 
fers  for  the  two  kinds  of  fabric  (in  particular  it  is  greater 

15  for  cotton  than  towelling). 
From  what  has  been  explained  above,  it  is  clear 

that,  once  the  type  of  fabric  has  been  detected,  (for 
example  in  the  way  that  will  be  described  in  the  fol- 
lowing)  and  knowing  the  sum  of  the  duration  of  the 

20  single  renewal  operations,  also  its  quantity  may  be 
determined,  as  shown  from  the  figures  3A,  4Aand  5. 

The  values  being  represented  in  figures  3A  and 
4A  are  average  values,  derived  from  a  high  number 
of  experimental  tests  carried  out  with  different  fabric 

25  loads.  The  quality  of  the  information  being  associated 
to  such  average  values  is  made  evident  by  the  low 
dispersion  shown  by  figures  3B  and  4B,  which  relate 
respectively  to  towelling  and  cotton  and  represent  the 
normalised  Gauss  function  of  the  sums  of  the  times 

30  of  the  renewal  operations  being  associated  to  the  dif- 
ferent  cloth  quantities  placed  under  observation. 

Figures  6  and  7  represent  the  result  of  two  exper- 
imental  surveys,  which  refer  respectively  to  a  wash- 
ing  load  of  4  kg  of  towelling  and  cotton  fabrics;  such 

35  figures  make  evident  the  dynamics  of  the  renewal  op- 
erations  overtime  and  express  in  a  more  intuitive  way 
the  quality  of  the  information  being  associated  to  the 
operation  of  the  electromechanical  first  level  pres- 
sure  switch;  for  example,  it  is  possible  to  detect 

40  -  the  different  number  of  renewal  operations 
(twelve  for  towelling  and  nine  for  cotton), 

-  the  different  distribution  over  time  of  the  re- 
newal  operations  associated  to  a  same  quan- 
tity  of  towelling  and  cotton  fabrics, 

45  -  the  different  total  duration  of  the  renewal  oper- 
ations  depending  upon  the  type  of  fabric, 

-  the  different  duration  of  the  pause  elapsing  be- 
tween  the  first  water  supply  and  the  first  re- 
newal  operation  of  the  level  of  the  same,  car- 

50  ried  out  by  the  pressure  switch,  depending 
upon  the  type  of  fabric, 

this  information  allows  to  manage  the  machine  and 
the  method  according  to  the  invention,  as  will  be  bet- 
ter  understood  in  the  following  of  the  present  descrip- 

55  tion. 
The  figures  3,  4,  5,  6  and  7  that  have  just  been 

examined  mainly  illustrate  the  stationary  situation 
which  is  reached  at  the  end  of  the  water  absorption 
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process  by  fabrics,  and  highlight  the  fact  that  the 
quantity  of  clothes  and  the  type  of  fabric  are  functions 
both  of  the  sum  of  the  times  of  the  renewal  operations 
and  their  number. 

However,  such  relations  are  not  independent 
from  each  other,  because  in  practice  they  describe 
the  same  phenomenon  by  different  parameters. 

In  order  to  have  further  information,  being  neces- 
sary  for  extracting  in  an  independent  manner  the  val- 
ue  of  the  quantity  of  clothes  and  the  type  of  fabric,  the 
dynamic  evolution  of  the  water  absorption  process  by 
the  fabrics  has  been  examined  in  greater  detail. 

The  result  of  such  an  experimental  survey  is  re- 
ported  in  figures  8,  9,  10,  11  and  12. 

In  particular,  figures  8,  9  and  10  represent  the  re- 
lation  of  the  exponential  type  (which  is  typical  for 
processes  being  characterised  by  saturation)  that  de- 
scribes  the  quantity  of  water  absorbed  over  time  by 
different  quantities  of  fabrics,  with  regards  respec- 
tively  to  towelling,  cotton  and  synthetics. 

On  the  ordinates  axis  the  water  quantity  is  shown 
(being  expressed  in  litres),  supplied  during  the  water 
level  renewal  phases  of  the  pressure  switch,  and  on 
the  abscissas  axis  the  sum  of  times  (being  expressed 
in  seconds)  is  reported  of  the  pauses  elapsing  be- 
tween  one  renewal  operation  and  another,  i.e.  the 
speed  with  which  the  clothes  absorb  the  washing  liq- 
uid. 

From  an  examination  of  such  figures  we  can  de- 
tectthatthe  initial  proceedings  of  the  curves  being  as- 
sociated  to  the  different  quantities  of  clothes  is  prac- 
tically  independent  from  the  quantity  itself  and  mainly 
depends  upon  the  type  of  fabric,  as  it  is  better  ex- 
plained  in  fig.  11,  wherein  the  slopes  of  the  absorption 
curves  of  the  different  fabrics  have  been  reported 
(figures  8,  9  and  10),  being  calculated  in  the  area  of 
the  cartesian  axes  origin. 

Even  if  the  validly  of  the  proceedings  reported  in 
fig.  11  is  limited  to  a  area  being  restricted  to  the  origin, 
they  evidence  however  a  very  important  aspect:  the 
fact  that  it  is  possible  to  deduce  the  type  of  fabric  from 
the  observation  of  the  behaviour  of  the  pressure 
switch  in  the  first  phase  of  the  water  supply  and,  in 
particular,  by  the  simple  measure  of  the  duration  of 
the  pause  elapsing  between  the  first  water  supply 
and  the  first  operation  of  renewal  of  the  water  level 
carried  out  by  the  pressure  switch  (thus,  once  the 
type  of  clothes  has  been  obtained  in  such  a  way,  as 
a  consequence  its  quantity  is  also  identified,  as 
shown  in  the  above  described  figures  3A,  4Aand  5). 

This  is  even  better  explained  by  fig.  12  (which 
links  the  proceedings  in  the  area  of  the  origin  of  the 
fig.  11  to  the  real  physical  phenomenon  of  the  water 
absorption  controlled  by  the  pressure  switch),  where- 
in  on  the  ordinates  axis  the  value  (being  expressed  in 
litres)  of  the  water  supplied  in  occasion  of  the  first  re- 
newal  operation  is  reported,  which  is  practically  inde- 
pendent  from  the  type  of  fabric,  and  on  the  abscissas 

axis  the  value  (being  expressed  in  seconds)  of  the 
pause  elapsing  between  the  end  of  the  initial  water 
supply  and  the  beginning  of  the  first  renewal  opera- 
tion  of  the  water  level  carried  out  by  the  pressure 

5  switch  is  shown. 
The  water  supplied  in  occasion  of  the  first  renew- 

al  operation  (ordinates  axis)  has  the  aim  to  restore  up 
to  the  initial  value  (that  referring  to  the  instant  wherein 
the  first  supply  ends)  the  level  of  the  washing  liquid, 

10  thus  exactly  compensating  the  quantity  absorbed  by 
the  clothes  in  the  time  interval  between  the  end  of  the 
first  supply  and  the  beginning  of  the  first  renewal  op- 
eration  itself  (abscissas  axis). 

From  the  examination  of  figure  12  the  different 
15  slope  is  evident,  that  characterises  the  different  kinds 

of  fabrics  and  that  physically  expresses  the  different 
speed  of  the  water  absorption  by  the  same. 

From  what  has  just  been  described  with  regards 
to  figures  1  1  and  1  2,  it  therefore  appears  clear  how  it 

20  is  possible  to  recognise  the  type  of  fabrics  introduced 
in  the  laundry  washing  machine,  by  the  simple  meas- 
ure  of  the  duration  of  the  pause  which  elapses  be- 
tween  the  first  water  supply  and  the  first  renewal  op- 
eration  of  the  level  of  water  carried  out  by  the  pres- 

25  sure  switch;  as  already  said,  once  the  type  of  fabric 
has  been  obtained  in  such  a  way,  as  a  consequence 
its  quantity  is  also  identified  (figures  3A,  4A  and  5). 

The  fact  should  also  be  considered  that  the  data 
reported  in  figure  12,  even  if  it  has  the  important  ad- 

30  vantage  of  being  independent  from  the  quantity  of 
clothes  introduced  in  the  laundry  washing  machine, 
depend  however  upon  the  characteristics  of  the  pres- 
sure  switch,  and  in  particular  from  the  value  of  its  dif- 
ferential  or  hysteresis:  for  such  a  reason,  it  is  neces- 

35  sary  to  know  the  differential  of  the  first  level  pressure 
switch,  which  is  therefore  an  imposed  parameter.  In 
other  words,  the  pressure  switch  differential  is  a  para- 
meter  initially  encoded  inside  the  microcontroller's 
permanent  memory  of  the  control  units  of  the  laundry 

40  washing  machine  according  to  the  invention;  to  such 
a  parameter  a  part  of  the  information  describing  the 
links  which  exist  between  the  values  derivable  from 
the  monitoring  of  the  pressure  switch  is  then  correlat- 
ed,  this  latter  information  also  being  encoded  in  the 

45  non  volatile  memory  of  the  microcontroller. 
It  should  however  be  considered  that  the  laundry 

washing  machine  according  to  the  invention  is  in  itself 
able  to  obtain  the  effective  value  of  the  pressure 
switch  differential:  such  a  value  is  in  fact  directly  pro- 

50  portional  to  the  average  duration  of  the  renewal  op- 
erations,  which  may  be  obtained  by  dividing  the  sum 
of  the  times  being  associated  to  the  different  renewal 
operations  for  their  number. 

Figure  1  3  in  fact  shows  the  different  average  val- 
55  ue  of  the  duration  of  the  renewal  operations  associ- 

ated  to  two  different  laundry  washing  machines 
(shown  in  the  figure  as  machine  Aand  machine  B)  be- 
ing  characterised  by  two  pressure  switches  having  a 

5 
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differential  respectively  of  23  mm-H20  (machine  A) 
and  20  mm-H20  (machine  B). 

Thus,  with  an  opportune  programming  of  the  mi- 
crocontroller,  the  laundry  washing  machine  is  in  the 
condition  of  measuring  constantly,  automatically  and 
with  precision  the  differential,  or  hysteresis,  of  the 
pressure  switch:  in  the  case  of  calibration  loss  of  the 
latter  (and  therefore  in  the  case  of  discrepancies  be- 
tween  the  initially  imposed  hysteresis  value  and  the 
effective  values  successively  detected),  the  micro- 
controller  can  provide  the  updating,  according  to  suit- 
able  criteria  derived  from  modern  learning  software 
techniques  (learning  algorithms),  of  the  hysteresis 
value  initially  imposed  as  a  parameter  in  a  non  volatile 
memory,  for  instance  of  the  EEPROM  type  (Electri- 
cally  Erasable  Programmable  Memory). 

From  what  has  been  described  above  it  is  clear 
that,  by  suitably  elaborating  the  information  taken 
from  the  observation  of  the  behaviour  of  the  first  level 
pressure  switch  of  a  laundry  washing  machine,  it  is 
possible  to  derive  the  value  of  the  quantity  of  clothes 
to  be  washed  introduced  in  the  machine  and  to  rec- 
ognise  their  type  (and,  of  course,  knowing  the  volume 
of  water  supplied). 

The  above  described  method  for  determining  the 
quantity  and/or  the  type  of  clothes  is  based  on  the  ob- 
servation  of  "natural"  renewal  operations  of  the  pres- 
sure  switch,  i.e.  those  renewal  operations  of  the  level 
being  caused  directly  by  the  closure  of  the  empty  con- 
tact  of  the  pressure  switch,  which  allows  to  excite  the 
water  supply  electrovalve. 

A  possible  variation  of  such  a  method,  that  pro- 
vides  analogue  results,  consists  in  considering  the 
case  of  the  observation  of  "forced"  renewal  opera- 
tions  of  the  water  level,  by  using  the  empty  contact  of 
the  pressure  switch  solely  for  sending  a  criteria  to  the 
control  system,  rather  than  for  directly  exciting  the 
water  supply  electrovalve,  which  will  be  managed  by 
the  same  control  system  through  a  suitable  actuator 
(e.g..  a  relay). 

Therefore  the  control  system,  after  having  car- 
ried  out  the  first  water  supply  keeping  the  clothes 
steady,  will  begin  to  suitably  rotate  the  basket  of  the 
laundry  washing  machine  (for  favouring  the  water  ab- 
sorption  by  the  clothes)  and  will  maintain  steadily  this 
situation  for  an  established  time  T,  the  duration  of 
which  will  be  such  as  to  allow  the  pressure  switch  to 
reset,  i.e.  its  passage  from  the  full  state  to  the  empty 
state. 

Once  said  time  interval  T  has  elapsed,  the  control 
system  will  provide  to  excite  the  water  supply  electro- 
valve  until  the  water  level  is  restored,  i.e.  until  the 
pressure  switch  passes  from  the  full  state  to  the  emp- 
ty  state. 

The  quantity  of  water  that  the  system  must  load 
to  restore  the  initial  level  will  represent  the  liquid 
quantity  that  the  fabrics  have  absorbed  during  the 
pause  T,  i.e.  it  will  provide  information  about  the  kind 

of  water  absorption  by  the  clothes,  and  therefore  on 
the  type  of  fabric.  Such  a  variation  to  the  method  ac- 
cording  to  the  invention  therefore  has  the  advantage 
of  being  independent  from  the  characteristics  of  the 

5  pressure  switch,  in  particular  from  its  differential. 
As  previously  said,  an  excellent  method  for  en- 

coding  in  a  compact  form  the  great  quantity  of  infor- 
mation  that  the  control  unit  has  to  deal  with,  is  that 
supplied  by  the  control  technology  based  on  the  fuzzy 

10  logic,  which  is  already  widely  used  in  the  field  of  con- 
sumer  products  and,  in  particular,  in  the  field  of 
household  appliances. 

The  knowledge  basis  of  the  method  according  to 
the  invention,  obtained  by  experts  in  the  field  of  wash- 

is  ing  and  by  way  of  experimental  surveys,  are  encoded, 
inside  of  the  permanent  memory  of  the  microcontrol- 
ler  in  the  form  of  "rules"  (IF...THEN  rules)  by  means 
of  the  fuzzy  logic  techniques.  Considering  that  almost 
all  modern  laundry  washing  machines  are  equipped 

20  with  a  microcontroller  (for  instance  machines  with  an 
electronic  timer  or  with  a  digital  motor  control),  it  ap- 
pears  evident  that  the  latter,  once  appropriately  pro- 
grammed,  can  carry  out  the  monitoring  of  the  pres- 
sure  switch  and  obtain,  in  the  above  described  ways 

25  and  without  any  increase  in  cost,  the  required  infor- 
mation. 

Said  information  on  the  quantity  and  the  type  of 
clothes  introduced  in  the  laundry  washing  machine 
can  therefore  be  used  for  managing  the  operation  of 

30  the  machine,  for  instance  in  orderto  determine  the  de- 
tergent  dosage  being  optimal  for  carrying  out  a  cor- 
rect  washing,  thus  avoiding  wastage  and  reducing  as 
far  as  possible  the  polluting  substances  contained  in 
the  drainage  water.  To  this  purpose  the  invention 

35  could  be  advantageously  used  for  managing  the  op- 
eration  of  a  device  for  the  automatic  dosage  of  the 
washing  agents. 

From  the  above  description  the  characteristics  of 
the  method  according  to  the  invention  are  clear,  on 

40  the  basis  of  which  the  quantity  and/or  the  type  of 
clothes  introduced  in  a  laundry  washing  machine  are 
obtained  by  monitoring  the  renewal  operations  car- 
ried  out  by  the  first  level  pressure  switch,  which  due 
to  normative  and  safety  reasons  is  practically  always 

45  present  on  a  laundry  washing  machine. 
The  advantages  of  the  described  method  are  also 

clear,  being  mainly  represented  by  the  fact  that  the 
same  laundry  washing  machine  is  able  to  determine 
the  quantity  and/or  the  type  of  fabrics  loaded,  in  a 

so  simple  and  economic  way,  without  the  necessity  of 
any  additional  components. 

It  is  finally  clear  that  several  variants  are  possible 
to  the  described  method,  without  departing  from  the 
novelty  principles  inherent  in  the  inventive  idea. 

55 
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Claims 

1.  Method  for  determining  the  quantity  and/or  the 
type  of  fabric  introduced  in  a  laundry  washing 
machine,  characterised  in  that  the  quantity  5 
and/or  the  type  of  fabric  are  detected  by  monitor- 
ing  the  interventions  for  restoring  the  washing  liq- 
uid  level  in  the  laundry  washing  machine  control- 
led  by  a  level  sensor,  in  particular  an  electrome- 
chanical  first  level  pressure  switch.  10 

2.  Method,  according  to  claim  1,  characterised  in 
that  the  monitoring  of  the  restoring  operations 
controlled  by  the  pressure  switch  is  carried  out 
during  the  first  phase  of  each  washing  cycle.  15 

3.  Method,  according  to  claim  1  or  2,  characterised 
in  that  said  monitoring  provides  for  a  count  of  the 
number  of  restoring  operations  carried  out  by  the 
pressure  switch  and/or  the  detection  of  the  dis-  20 
tribution  overtime  of  the  restoring  operations  car- 
ried  out  by  the  pressure  switch  and/or  the  meas- 
urement  of  the  sum  of  the  restoring  times  of  the 
operations,  that  occur  during  the  phase  of  supply- 
ing  washing  liquid  in  the  laundry  washing  ma-  25 
chine. 

4.  Method,  according  to  claim  3,  characterised  in 
that  the  information  pertaining  to  the  type  of  fab- 
ric  introduced  is  obtained  through  measuring  the  30 
pause  elapsing  between  the  first  supply  of  the 
washing  liquid  in  the  laundry  washing  machine 
and  the  first  operation  for  restoring  the  liquid  level 
carried  out  by  the  pressure  switch,  in  particular  by 
measuring  the  pause  elapsing  between  the  end  35 
of  the  initial  supply  of  the  washing  liquid  and  the 
beginning  of  the  first  restoring  operation  by  the 
pressure  switch. 

5.  Method,  according  to  claim  3,  characterised  in  40 
that  the  information  pertaining  to  the  quantity  of 
clothes  introduced  is  obtained  through  measur- 
ing  the  total  time  of  the  different  restoring  opera- 
tions,  carried  out  by  the  pressure  switch  in  the 
first  phase  of  the  washing  cycle,  and  on  the  basis  45 
of  the  type  of  fabric. 

6.  Method,  according  to  at  least  one  of  previous 
claims,  characterised  in  that  the  information  per- 
taining  to  the  quantity  and/or  the  type  of  fabric  in-  50 
traduced  is  obtained  by  taking  into  account  the 
characteristics  of  the  pressure  switch,  in  particu- 
lar  its  differential  value,  or  hysteresis. 

7.  Method,  according  to  the  previous  claim,  charac-  55 
terised  in  that  the  differential,  or  hysteresis,  of  the 
pressure  switch  can  be  determined  in  direct  rela- 
tion  with  the  average  duration  of  the  restoring  op- 

erations,  said  average  duration  being  obtained  by 
dividing  the  sum  of  times  associated  to  the  differ- 
ent  restoring  operations  by  their  number. 

8.  Method,  according  to  one  or  more  of  the  previous 
claims,  characterised  in  that  the  information 
(knowledge  base)  which  describes  the  links  be- 
tween  the  values  which  can  be  derived  by  moni- 
toring  the  pressure  switch  (number  of  restoring 
operations,  total  time,  distribution  over  time, 
pauses  of  restoring  operations,  hysteresis  of  the 
pressure  switch,  etc.)  are  encoded  within  the  per- 
manent  memory  of  a  microcontroller,  in  particular 
in  the  form  of  "rules"  (IF...THEN). 

manent  memory  of  said  microcontroller,  in  that 
said  microcontroller  provides  to  determine,  in  di- 
rect  relation  to  the  average  duration  of  the  restor- 
ing  operations,  the  effective  value  of  the  differen- 
tial,  or  hysteresis,  of  the  pressure  switch,  and  in 
that,  in  the  case  of  discrepancies  between  the  ini- 
tially  imposed  hysteresis  value  and  the  effective- 
ly  determined  hysteresis  values,  said  microcon- 
troller  provides  for  updating  the  hysteresis  value 
initially  imposed  as  a  parameter. 

13.  Method,  according  to  one  or  more  of  the  previous 
claims,  characterised  in  that,  after  the  first  supply 

10 

9.  Method,  according  to  the  previous  claim,  charac- 
terised  in  that  the  values  derived  by  monitoring 
the  pressure  switch  are  elaborated  by  said  micro- 
controller  with  said  information  (knowledge  base) 

20  according  to  the  control  technology  based  on  the 
fuzzy  logic. 

10.  Method,  according  to  claim  8  or  9,  characterised 
in  that  said  microcontroller  is  a  microcontroller  al- 

25  ready  present  in  the  laundry  washing  machine,  in 
particular  making  up  part  of  a  programmer  (timer) 
or  a  device  for  the  control  of  the  laundry  washing 
machine  motor. 

30  11.  Method,  according  to  at  least  one  of  previous 
claims,  characterised  in  that  the  information  con- 
cerning  the  quantity  of  clothes  introduced  in  a 
laundry  washing  machine  and  their  type  is  used 
for  managing  the  operation  of  the  laundry  wash- 

35  ing  machine,  in  particular  for  determining  the  de- 
tergent  dosage  and/or  for  managing  the  opera- 
tion  of  a  device  for  the  automatic  dosage  of  wash- 
ing  agents. 

40  12.  Method,  according  to  claims  8  and  9,  character- 
ised  in  that  a  part  of  said  information  (knowledge 
base)  being  encoded  in  the  permanent  memory 
of  said  microcontroller  is  correlated  to  a  hystere- 
sis  value  of  the  pressure  switch  which  is  initially 

45  imposed  as  a  parameter  and  encoded  in  the  per- 

7 
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of  the  washing  liquid,  the  rotation  of  the  basket  of 
the  laundry  washing  machine  is  started  for  a  pre- 
fixed  time  (T),  the  duration  of  which  is  in  particu- 
lar  able  to  allow  the  passage  of  said  pressure 
switch  from  its  full  state  to  the  empty  state.  5 

14.  Method,  according  to  the  previous  claim,  charac- 
terised  in  that,  once  said  prefixed  time  (T)  has 
elapsed,  a  supply  electrovalve  of  the  washing  liq- 
uid  is  opened,  until  the  level  of  the  liquid  does  not  w 
determine  the  passage  of  said  pressure  switch 
from  its  empty  state  to  the  full  state. 

15.  Method  for  the  control  of  a  washing  machine,  in 
particular  a  laundry  washing  machine,  compris-  15 
ing  a  microcontroller,  non  volatile  memory  means 
(EEPROM)  associated  to  said  microcontroller,  at 
least  one  sensor  means  (pressure  switch)  able  to 
obtain  information  relative  to  the  operating  con- 
ditions  of  the  machine,  whereby  within  said  non  20 
volatile  memory  means  (EEPROM)  the  opera- 
tional  rules  (IF  ...  THEN  rules)  are  encoded, 
through  which  said  microcontroller  elaborates 
the  information  obtained  from  said  sensor  means 
(pressure  switch)  in  order  to  manage  the  correct  25 
operation  of  the  washing  machine,  characterised 
in  that: 

-  said  operational  rules  (IF  ...  THEN  rules) 
are  correlated  with  one  or  more  basic  para- 
meters  (hysteresis  of  the  pressure  switch),  30 
being  initially  encoded  in  said  non  volatile 
memory  means  (EEPROM)  and  being  rep- 
resentative  of  theoretic  functional  charac- 
teristics  of  said  sensor  means  (pressure 
switch);  35 

-  said  microcontroller,  through  information 
obtained  from  said  sensor  means  (pressure 
switch)  and  the  contents  of  said  non  volatile 
memory  means  (EEPROM),  is  able  to  de- 
termine  values  being  representative  of  the  40 
real  functional  characteristics  of  said  sen- 
sor  means  (pressure  switch); 

-  and  in  that,  upon  the  need,  in  the  case  of 
significant  and/or  repeated  discrepancies 
between  the  value  of  said  basic  parameters  45 
(hysteresis  of  the  pressure  switch)  and  said 
real  values  effectively  determined,  said  mi- 
crocontroller  provides  for  the  modification 
of  said  operational  rules  (IF  ...  THEN  rules), 
in  particular  by  way  of  updating  the  value  of  50 
said  basic  parameters  (hysteresis  of  the 
pressure  switch)  and/or  operational  rules 
(IF  ...  THEN  rules),  in  said  memory  means 
(EEPROM). 

8 
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