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(54)  Multiprogram  washing  machine  with  an  electromechanical  programmer  and  a  digital  microcontroller 

(57)  A  multiprogram  washing  machine  is  des- 
cribed,  comprising  an  electromechanical  prog-  P2  i 
rammer  (T,  MT,  ArA12,  BrB12,  CrC12,  DrD12)  for  I  0  ►  P1  *  EVF 
selecting  a  plurality  of  washing  programs  and  '  1  1  —  —  —  ' 
an  electronic  microcontroller  (ME,MP)  for  con- 
trolling,  during  said  programs,  the  operation  of  1  ,  ZZT 
a  motor  (M)  being  provided  in  said  machine,  .  —  I  —  .  clock 
wherein  the  programmer  delivers  control  codes  V~\  tmmm  A  _   Mp to  said  microcontroller;  the  main  character-  \^]J  I  1  . 
istics  of  the  described  washing  machine  con-  |  rqm  |  ram  | 
sists  in  that  at  least  a  control  element  (A)  is  

m e �  

provided  for  modifying  the  codes  sent  from  the  ' 
electromechanical  programmer  (T,  MT,  ArA12, 
BrB12,  CrC12,  DrD12)  to  the  electronic  micro- 
controller  (ME,MP),  in  order  to  extend  the  num- 
ber  of  washing  programs  available  in  the 
machine. 
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The  present  invention  refers  to  a  multiprogram 
laundry  washing  machine  comprising  an  electrome- 
chanical  programmer  and  an  electronic  microcontrol- 
lerfor  controlling,  during  said  programs,  the  operation 
of  a  motor  being  provided  in  said  machine,  wherein 
the  programmer  delivers  control  codes  to  said  micro- 
controller. 

Usually,  all  household  laundry  washing  machines 
have  an  electromechanical  programmer  or  cycle  se- 
quencer  consisting  essentially  of  an  electric  motor  ac- 
tuating  a  cam  set  through  a  gear  reducer,  said  cams 
controlling,  in  theirturn,  the  machine  components  (in- 
let  solenoid  valve,  outlet  pump,  heating  element,  etc.) 
by  closing  or  opening  a  number  of  electric  contacts. 

Nowadays,  many  laundry  washing  machines  are 
also  using,  besides  the  conventional  electromechan- 
ical  programmer,  also  an  electronic  device  for  the 
control  of  the  rotation  speed  of  the  machine  main  mo- 
tor,  so  as  to  change  its  speed  within  the  required  wide 
limits  (washing,  distribution  and  spinning  speed, 
etc.);  said  electronic  control  device  often  consists  of 
a  digital  microcontroller. 

While  the  electronic  control  device  is  versatile 
and  easily  programmable,  but  subject  to  loose  its 
memory  in  case  of  power  cut-out,  the  conventional 
electromechanical  programmer  has  little  flexibility 
and  cannot  be  easily  modified,  but  it  offers  the  great 
advantage  of  incorporating  a  mechanical  memory 
preventing  any  problems  in  case  of  a  power  cut-out. 

It  is  also  known  that  the  result  (i.e.  washing)  of 
household  washing-machines  is  determined  by  a 
mechanical  action,  a  chemical  action  and  a  thermal 
action;  all  three  actions  can  be  obtained  either  jointly 
or  separately  during  the  various  programs  phases  or 
washing  cycle. 

Mechanical  action  is  obtained  through  the  motion 
of  the  laundry,  contained  in  the  drum,  within  the 
washing  liquid  contained  in  the  washing-machine  tub; 
chemical  action  is  obtained  through  a  concentration 
of  given  quantities  of  detergents  and  additives  in  a 
proper  volume  of  washing  liquid;  thermal  action  is 
based  on  the  different  temperatures  of  the  washing 
liquid  in  the  washing  machine,  considering  that  a  hot 
liquid  can  remove  soil  better  than  a  cold  liquid;  for  the 
execution  of  all  three  actions  above  the  characteris- 
tics  of  the  clothes  to  be  washed  should  obviously  also 
be  considered. 

To  this  effect,  modern  washing  machines  are  de- 
veloped  to  provide  for  various  types  of  washing  pro- 
grams  controlled  by  one  programmer,  which  can  be 
selected  by  the  user  according  to  his  specific  needs, 
to  the  extent  and  type  of  soil  to  be  removed  and  to  the 
characteristics  of  the  clothes  to  be  washed. 

Generally,  a  conventional  electromechanical  pro- 
grammer  of  a  household  washing-machine  has  three 
basic  programs: 

-  a  washing  program  for  normal  laundry,  such  as 
cotton  clothes;  said  program  provides  for  liquid 

levels  of  about  7  to  8  litres  in  the  tub,  a  strong 
laundry  motion,  high  temperatures  and  high 
speed  spinning; 

-  a  washing  program  for  synthetics:  this  program 
5  has  substantially  the  same  water  levels  as  for 

the  previous  program  but  is  characterized  by  a 
less  strong  motion  of  the  laundry,  it  has  no  pre- 
washing  cycle  and  operates  with  low  tempera- 
tures  and  medium  speed  spin  cycles; 

10  -  wool  washing  cycle:  this  program  has  fluid  lev- 
els  in  the  tub  in  the  order  of  20  litres  and  a  del- 
icate  washing  motion,  uses  low  temperature 
and  slow  spin  cycles. 

Special  programs  are  derived  from  these  three 
15  basic  programs,  and  are  currently  possible  starting 

from  any  basic  program;  said  special  programs  are 
merely  partial  programs,  comprising  only  a  part  of  the 
basic  program  cycles  (program  with  no  prewashing, 
only  rinse  program,  only  spin  program,  etc.),  so  that 

20  the  washing-machine  can  usually  offer  12  or  more 
washing  programs  on  the  market  place. 

However,  there  is  a  need  for  adding  other  dedicat- 
ed  programs  to  the  ones  listed  above,  such  as  an  ex- 
tra  delicate  program  or  a  curtains  washing  program 

25  that,  even  if  made  of  synthetic  fabrics,  requires  more 
water,  more  or  less  like  wool,  special  motions  and  no 
spinning  cycles. 

Adding  such  delicate  programs  to  the  electrome- 
chanical  programmer  entails  costly  changes;  more- 

30  over,  since  due  to  commercial  reasons  not  all  ma- 
chines  should  have  the  same  programs,  two  are  the 
options,  i.e.  either  use  two  different  programmers  or 
incorporate  a  most  complex  programmer  type  on  all 
machines,  which  would  cause  higher  costs  specially 

35  for  less  expensive  machines. 
Therefore  it  is  the  object  of  this  invention  to  pro- 

vide  a  laundry  washing-machine  with  complete  addi- 
tional  programs  besides  the  three  basic  programs 
without  costly  changes  and,  specifically,  without 

40  changing  the  electromechanical  programmer. 
This  and  other  objects  more  apparent  in  the  fol- 

lowing  description  are  obtained  according  to  this  in- 
vention  through  a  multiprogram  washing-machine  in- 
corporating  the  characteristics  as  per  the  annexed 

45  claims. 
Further  objects  and  advantages  of  the  present  in- 

vention  will  be  apparent  from  the  following  descrip- 
tion  and  annexed  drawings,  which  are  supplied  only 
by  way  of  an  explanatory  and  not  limiting  example, 

so  wherein  : 
-  Fig.  1  shows  a  simplified  block  diagram  illus- 

trating  the  operation  principle  of  the  machine 
according  to  this  invention; 

-  Fig.  2  shows  a  simplified  wiring  plan  of  a  ma- 
ss  chine  programming  device  according  to  a  pos- 

sible  embodiment  of  the  invention; 
-  Fig.  3  shows  a  simplified  block  diagram  of  the 

machine  operation  principle  according  to  a  dif- 
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ferent  embodiment  of  the  invention; 
-  Fig.  4  shows,  only  by  way  of  example,  a  com- 

parison  between  two  tables  listing  the  motor 
motion  sequence  for  the  basic  synthetics  pro- 
gram  and  for  the  program  according  to  the  in- 
vention. 

In  Fig.  1,  T  indicates  an  electromechanical  cycle 
sequencer  or  timer  which  provides  for  three  basic 
washing  programs  (cotton,  synthetics,  wool);  ME  in- 
dicates  an  electronic  digital  module  controlling  a 
washing  motor  M;  ME  module  comprises  an  electron- 
ic  microcontroller  MP  including  a  counter  or  internal 
clock,  CLOCK,  associated  with  permanent  memory 
means,  ROM,  and  read-and-write  memory  means,  in- 
dicated  with  RAM;  permanent  ROM  memory  contains 
the  handling  functional  programs  of  washing-ma- 
chine  motor  M,  whereas  RAM  memory  is  used  to  store 
working  parameters;  TAC  indicates  a  speedometer 
dynamo,  i.e.  a  device  capable  of  generating  a  signal 
representative  of  the  speed  reached  by  motor  M;  P1 
and  P2  indicate  two  level  sensors,  such  as  two  pres- 
sure  switches  to  control  the  fluid  level  in  the  machine 
washing  tub;  EVF  indicates  a  solenoid  valve  for  water 
inlet  in  the  machine  washing  tub.  Finally,  A  indicates 
a  key  located  between  the  connecting  lines  from 
timer  T  to  module  ME  and  pressure  switches  P1  and 
P2. 

The  machine  shown  in  Fig.  1  operates  as  follows: 
In  case  of  normal  operation,  i.e.  without  pressing 

key  A,  the  user  introduces  the  laundry  in  the  machine 
drum,  selects  the  desired  washing  program  (eg.  syn- 
thetics  program)  actuating  the  timer  knob  and  starts 
the  machine  through  its  main  ON/OFF  switch.  The 
machine  executes  the  selected  cycle  in  its  usual 
known  manner,  requiring  no  further  explanations  for 
it.  Fora  better  understanding  of  the  invention  itshould 
be  cleared  that  during  said  cycle  the  programmer  or 
timer  T  sends  binary  code  signals  to  module  ME;  ac- 
cording  to  said  binary  codes  microcontroller  MP  iden- 
tifies  within  its  ROM  memory  the  motor  M  operative 
programs  for  the  various  cycle  steps;  in  other  words, 
based  on  said  binary  codes  microcontroller  MP 
knows  how  motor  M  should  operate,  i.e.  activation 
and  rest  times  for  drum  rotation,  its  speed  during 
wash,  its  speed  during  spinning,  etc. 

Key  A  is  practically  a  control  element  used  to  sub- 
stantially  modify  a  basic  wash-cycle  selected  by  the 
timer,  by  changing  the  binary  codes  sent  by  the  timer 
to  module  ME;  in  the  example  shown  in  Fig.  1,  key  A 
also  actuates  pressure  switches  P1  and  P2  to  change 
the  quantity  of  fluid  the  machine  tub  will  take  in 
against  a  basic  program. 

When  using  key  A,  machine  operation  is  as  fol- 
lows.  The  user  selects  the  synthetics  program,  loads 
the  machine  with  the  clothes  to  be  washed  according 
to  that  specific  program  or  dedicated  program  (eg. 
curtains),  presses  key  A  and  starts  the  machine.  As 
mentioned  above,  pressing  key  A  two  changes  of  the 

synthetics  cycle  are  possible  though  leaving  the  pro- 
gram  step  sequence  unchanged  : 

-  on  one  hand,  it  changes  the  washing  liquid  lev- 
el  by  actuating  pressure  switches  P1  and  P2; 

5  practically,  key  A  is  excluding  the  first  level 
pressure  switch,  so  that  solenoid  valve  EVF  is 
requested  to  let  more  water  in  against  the  syn- 
thetics  wash-cycle; 

-  on  the  other  hand,  it  changes  the  binary  codes 
10  sent  by  timer  T  to  module  ME;  thus,  according 

to  said  codes  received  by  the  timer  the  micro- 
controller  MP  searches  in  ROM  memory  the 
corresponding  program  to  control  motor  M  in  a 
different  way  against  the  synthetics  wash- 

is  cycle. 
It  is  evident  how  the  use  of  key  A  can  change  the 

synthetics  cycle  to  obtain  a  dedicated  cycle  with  very 
different  characteristics. 

Fig.  2  shows  a  simplified  wiring  plan  of  the  pro- 
20  gramming  device  for  a  washing  machine  according  to 

a  variant  embodiment  of  the  present  invention. 
In  said  Fig.  2  a  common  symbology  used  for  sim- 

ilar  washing-machine  wiring  plans  has  been  applied; 
therefore,  for  simplification'  sake  only  the  significant 

25  circuit  section  for  this  invention  will  be  described. 
As  in  the  case  of  Fig.  1,  the  programming  device 

shown  in  Fig.  2  consists  of: 
-  a  standard  electromechanical  timer  with  three 

basic  washing  programs  (cotton,  synthetics, 
30  wool); 

-  an  electronic  digital  module  controlling  the 
washing  motor  and  connected  to  said  timer  by 
4  wires  through  which  it  receives  a  4-bit  binary 
code. 

35  In  Fig.  2,  11  indicates  the  machine  ON/OFF  key, 
whereas  12  indicates  the  spin  exclusion  key;  13  indi- 
cates  the  "Economy"  program  (half  load)  and  A  indi- 
cates  the  key  to  execute  the  dedicated  program  ac- 
cording  to  the  invention,  i.e.  "extra  delicate  wash- 

40  program"  or  "curtains  wash-program". 
The  timer  has  4  commuting  contacts  sets  indicat- 

ed  by  symbols  ArA12,  BrB12,  CrC12,  DrD12.  These 
contacts  are  controlled  by  a  cam  system  made  to  ro- 
tate  by  the  entraining  motor  MT. 

45  The  timer  also  controls  operation  of  both  pres- 
sure  switches  P1  (first  level)  and  P2  (second  level), 
of  the  inlet  solenoid  valve  EVF,  of  an  outlet  pump  PS 
and  of  a  heating  element  RR  to  heat  the  washing  liq- 
uid  inside  the  washing-machine  tub. 

so  The  electronic  module  ME  has  a  first  terminals 
set  (power  contacts)  connecting  the  module  to  the 
washing  motor  windings  (terminals  2,3,4)  and  to  pow- 
er  (terminals  6,7)  and  a  second  terminals  set  (signal 
contacts)  connecting  the  module  to  the  pressure 

55  switches  (terminals  9-11),  to  the  speedometer  TAC 
(terminals  19-20)  and  to  the  timer  (code  contacts 
13,14,15,16;  spin  enable  contact  18). 

As  to  Fig.  1,  module  ME  comprises  a  microcon- 

3 
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trailer,  i.e.  a  central  control  unit  (MP),  coupled  with  a 
read-only  memory  (ROM)  containing  the  motor  han- 
dling  operative  programs  and  with  a  read-and-write 
memory  (RAM)  for  working  parameters  storage.  The 
module  also  includes  some  power  actuators  (TRIAC) 
for  washing  motor  control. 

Through  terminals  13,14,15,16  the  timer  trans- 
mits  to  the  module  a  4-bit  code  related  to  the  charac- 
teristics  with  which  the  motor  has  to  be  controlled  dur- 
ing  each  washing  phase,  in  particular  the  rotation 
speed  (rpm)  and  the  motion/stop  ratio  (duty  cycle), 
i.e.  the  type  of  motion  (eg.  80%,  if  the  motor  is  acti- 
vated  12  sees  against  15  sees). 

The  main  control  unit  of  module  ME  provides,  ac- 
cording  to  the  code  received  from  the  timer,  for 
searching  the  corresponding  program  in  the  ROM 
memory,  eg  code  1000  corresponds  to  "motor  still 
stand",  code  1001  corresponds  to  55  rpm  speed,  80% 
duty  cycle,  and  so  on. 

According  to  the  invention  key  A  comprises  two 
parts,  i.e.  4  contacts  which  are  closed  in  pairs  when 
the  key  is  pressed  down;  key  A  is  located  between  the 
circuit  of  both  pressure  switches  P1  and  P2  on  one 
side  and  between  the  timer  circuit  and  terminals 
1  3,13,15,16  of  the  electronic  module  ME,  on  the  other 
side  (more  precisely,  in  the  wiring  plan,  between  timer 
contact  Bi  and  terminal  15  of  the  electronic  module 
ME). 

When  key  A  is  pressed  down,  it  provides  with  its 
first  section  to  maintain  the  information,  for  the  inlet 
solenoid  valve  EVF  (through  contacts  21  -22  of  P2),  to 
allow  water  loading,  also  after  the  first  pressure 
switch  P1  has  changed  its  position  (from  contact  12 
to  contact  14),  so  that  water  will  continue  entering  the 
tub  -  even  if  the  washing  motor  starts  rotating  -  till  the 
second  pressure  switch  P2  does  not  switch  in.  On  the 
other  side,  the  second  section  of  key  A  adds  a  bit  to 
the  code  transmitted  by  the  timer  to  the  module 
(which  will  go  eg.  from  1001  to  1101),  with  the  result 
of  enabling  a  different  program,  i.e.  to  decrease 
washing  speed  (eg.  from  55  rpm  to  35  rpm)  and  the 
motion/stop  ratio  (eg.  from  80%  to  20%).  Thus,  in  re- 
spect  to  the  normal  basic  program  (in  the  specific 
case  the  one  for  synthetics)  we  can  globally  obtain  a 
decreased  mechanical  washing  and  creasing  action 
through  the  lower  speed,  the  shorter  motor  activation 
and  the  higher  volume  of  inlet  water.  By  so  doing  the 
fabrics  will  not  get  creased  and  their  subsequent  iron- 
ing  can  be  avoided.  Practically,  without  changing  in 
any  way  the  electromechanical  timer  a  fourth  basic 
program  is  inputted  by  a  simple  pressure  of  a  key  (A), 
which  in  the  specific  case  is  most  delicate  and  suit- 
able  eg.  for  the  washing  of  curtains, 
Fig.  4  shows  only  byway  of  example  a  comparison  be- 
tween  two  tables  listing  the  motor  motion  steps  se- 
quence  of  the  basic  synthetic  washing  program  and 
of  the  program  suitable  for  extra-delicate  or  curtains 
washing  according  to  the  invention.  In  said  tables  the 

first  column  indicates  the  phase  start  foreseen  by  the 
selected  program;  the  second  column  indicates  the 
fluid  level  changes  entering  the  washing  tub  (variable 
from  first  to  second  level),  the  third  column  indicates 

5  the  timer  step  (representative  of  the  cycle  advance- 
ment)  during  which  pre-set  functions  as  specified  in 
the  fourth  column  are  executed;  finally,  the  fifth  col- 
umn  represents  the  code  sent  by  the  timer  to  the  elec- 
tronic  module  ME  to  control  the  washing-machine 

10  motor  and  achieve  the  function  shown  in  the  fourth 
column.  The  meanings  of  the  abbreviations  reported 
in  the  tables  in  Fig.  4  are  : 
Car.  =  Water  inlet  in  the  washing  tub 
Lav.A  =  Washing  at  55  rpm,  motion  53%  (eg.  8"  mo- 

rs  tion  /  7"  stop) 
Lav.B  =  Washing  at  35  rpm,  motion  20%  (eg.  3"  mo- 
tion/12"  stop) 
Lav.C  =  Washing  at  55  rpm,  motion  80%  (eg.  12"  mo- 
tion  /  3"  stop) 

20  Rise.  =  Wash  fluid  heating 
Scar.  =  Water  outlet  from  washing  tub 
Stop  H20  =  Motor  stop  with  water  in  the  washing  tub 
Distr.  =  Clothes  distribution  inside  the  drum 
Centr.  =  Spinning 

25  STOP  =  End  of  program 
Comparing  both  tables  in  Fig.  4  it  appears  how  for 

the  same  timer  steps  the  functions  executed  by  the 
machine  in  both  instances  (key  A  either  pressed  or 
not)  are  substantially  different.  In  particular,  the  ex- 

30  tra-delicate  (or  curtains)  program  achieved  in  the  ex- 
ample  consists  of  a  modification  of  the  synthetics 
program,  eg.  with  the  following  changes  : 

-  20  litres  washing  water  inlet  (constant  II  level) 
instead  of  8  litres  (I  level) 

35  -  Drum  rotation  speed  during  the  washing  phas- 
es  is  35  instead  of  55  rpm;  the  binary  code  re- 
ceived  from  the  electronic  module  is  5  instead 
of  1; 

-  Timing,  or  drum  motion  during  washing  equals 
40  3"  motion  /  12"  stop  instead  of  8"  motion  /  7" 

stop  (code  5  instead  of  code  1). 
-  Suppression  of  all  spinning  phases  (code  12  in- 

stead  of  8,  and  6  instead  of  2). 
From  the  above,  we  immediately  realize  how  by 

45  pressing  key  A  it  is  possible  to  fully  change  the  func- 
tions  normally  foreseen  by  the  basic  synthetics  wash- 
cycle,  however  without  any  changes  to  the  timer 
cams.  Taking  into  account  that  the  majority  of  laundry 
washing-machines  available  in  trade  are  equipped 

so  with  a  washing  liquid  temperature  selector,  it  appears 
evident  how  the  user  has  the  opportunity  of  switching 
in  also  from  this  viewpoint.  Obviously,  the  above  de- 
scription  refers  to  a  merely  explicative  and  non  limit- 
ing  example  both  in  respect  to  the  circuit  section  and 

55  to  the  extra-delicate  washing  method.  Many  changes 
may  in  fact  be  introduced  in  the  wiring  plan  shown  by 
way  of  example  :  eg.  the  second  section  of  key  A  may 
be  inserted  on  terminal  16  of  module  ME  instead  of 

4 
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terminal  15,  acting  on  the  most  significant  code  bit. 
Moreover,  the  characteristics  of  the  added  dedicated 
program  may  be  different  from  the  above  description 
to  obtain  specific  programs  for  other  laundry  types  or 
washing  types. 

The  characteristics  and  advantages  of  the  laun- 
dry  washing-machine  according  to  the  present  inven- 
tion  are  clear  from  the  above  description.  Specifical- 
ly,  it  should  be  brought  to  evidence  that  according  to 
the  invention  by  adding  a  key  to  a  laundry  washing- 
machine  equipped  with  an  electromechanical  timer 
allows  development  of  a  new  basic  program,  in  par- 
ticular  an  extra-delicate  program  or  a  dedicated  pro- 
gram  for  curtains  washing,  with  irrelevant  added  man- 
ufacturing  costs. 

It  should  also  be  underlined,  as  the  branch  expert 
is  surely  aware,  that  the  addition  of  a  fourth  basic  pro- 
gram  is  a  completely  different  thing  with  no  relation 
at  all  with  the  so-called  reduced  programs  as  men- 
tioned  at  the  beginning  of  the  present  description,  i.e. 
those  partial  programs  achieved  starting  from  any  ba- 
sic  program. 

In  fig.  3  a  simplified  block  diagram  shows  the  ma- 
chine  operating  principle  according  to  the  present  in- 
vention  in  a  particularly  favourable  embodiment. 

In  said  figure  the  same  references  of  Fig.  1  are 
used  to  indicate  technical  equivalent  elements.  In 
said  Fig.  3  IC  indicates  a  controlled  electronic  switch, 
such  as  a  triacand  MT  indicates  the  timer  control  mo- 
tor. 

In  the  instance  of  Fig.  3,  ROM  memory  also 
stores  some  tables  used  by  microcontroller  MP  to  de- 
termine,  when  key  A  is  pressed,  motor  MT  enable  and 
disable  times  for  timer  T  during  the  phases  of  the  se- 
lected  washing  cycle. 

Said  tables  in  ROM  memory  and  internal  CLOCK 
allow  microcontroller  MP  to  monitor  IC  switch  to  de- 
liver  determined  enable  and  disable  times  of  timer 
motor  MT,  which  according  to  the  suggested  modifi- 
cation  can  be  pulse  powered. 

As  to  further  details  on  how  to  pulse  power  the 
timer  entraining  motor,  reference  is  made  to  the  Ital- 
ian  patent  application  having  for  title  "IMPROVE- 
MENTS  TO  A  WASHING  AND/OR  DRYING  MA- 
CHINE",  filed  the  same  day  by  the  same  Applicant. 

Operation  of  the  laundry  washing  machine  ac- 
cording  to  this  invention  and  following  the  simplified 
diagram  in  Fig.  3  is  as  follows. 

The  machine  user  selects  the  start  cycle,  eg.  the 
synthetics  program,  actuating  the  electromechanical 
sequencer  knob  and  the  specific  extra-delicate  pro- 
gram  by  pressing  key  A.  Then  the  machine  can  be 
started  through  the  main  switch. 

The  machine  executes  the  extra-delicate  wash- 
ing  program  as  described  above  with  reference  to 
Figs.  1  and  2,  however  in  this  case  also  the  times  dic- 
tated  by  the  cycle  sequencer  and  established  accord- 
ing  to  the  known  state  of  the  art  can  be  amended. 

From  the  modified  binary  codes  by  pressing  key 
Aand  sentfrom  timerT  to  module  ME  and  through  the 
data  of  the  additional  tables  stored  in  ROM  memory, 
microcontroller  MP  is  in  a  position  to  establish  enable 

5  and  disable  times  of  timer  motor  MP  for  one  or  more 
different  phases  for  the  selected  washing  cycle. 

For  instance,  if  key  A  is  pressed,  upon  detection 
of  a  modified  code  being  received  (eg.  code  5  in  the 
above  table)  and  using  the  data  of  the  stored  table, 

10  microcontroller  MP  will  feed  timer  motor  MT  through 
switch  IC  for  1  2  sees  and  stop  feeding  for  48  sees,  for 
a  given  number  of  times. 

A  concrete  example  can  be  made  with  reference 
to  a  sequencer  cam,  eg.  the  one  enabling  a  rinse 

15  phase  execution,  assuming  the  profile  of  said  cam  to 
be  capable  of  keeping  closed  the  electric  contact  ena- 
bling  motor  M  rotation  for  3  minutes  under  continuous 
rotating  condition  of  timer  motor  MT.  In  the  above  in- 
stance  where  key  A  is  pressed,  said  3  minutes  cam 

20  reading  can  be  "extended"  according  to  the  data  con- 
tained  in  ROM  memory.  According  to  the  invention  we 
obtain  this  practically  by  pulse  powering  motor  MT  of 
the  electromechanical  sequencer,  so  that  also  the 
cams  of  interest  advance  by  pulse  as  soon  as  the  rel- 

25  evant  contacts  are  enabled. 
In  the  specific  case,  microcontroller  MP  can  have 

timer  motor  MT  powered  through  switch  IC  for  12 
sees,  stop  feeding  for48  sees,  then  feed  it  for  another 
12  sees  and  then  stop  it  again  for  48  sees,  and  so  on 

30  till  the  cam  profile  of  interest  is  not  fully  read  by  its 
sensor. 

Such  a  system  can  obviously  be  used  also  to  han- 
dle  other  phases  of  a  laundry  washing-machine,  eg. 
to  extend  soaking,  bleaching  and  spinning  times,  etc., 

35  i.e.  microcontroller  MP  can  modify  or  not  duration 
time  of  each  phase  as  a  function  of  the  modified  code 
received. 

Therefore  it  is  obvious  that  according  to  the  meth- 
od  described  above  it  is  possible  to  also  change  the 

40  time  of  the  various  phases  of  a  washing  cycle  to  ob- 
tain  a  dedicated  program  that  differs  from  the  three 
basic  programs  originally  foreseen  by  the  electrome- 
chanical  timer. 

It  will  also  be  clear  to  the  skilled  man  how  in  the 
45  case  of  washing  machines  where  washing  fluid  heat- 

ing  is  time  controlled  (and  not  through  a  special  ther- 
mostat),  the  system  described  above  also  allows  to 
modify  the  machine  working  temperature.  Therefore, 
in  similar  instances,  pressing  key  A  allows  to  modify 

so  the  fluid  level,  the  fluid  temperature  and  the  laundry 
motion,  i.e.  to  modify  the  chemical  action,  the  thermal 
action  and  the  washing  mechanical  action  in  respect 
to  one  of  the  three  conventional  basic  programs. 

The  invention  described  above  can  be  easily  ap- 
55  plied  also  in  the  field  of  dishwashers,  whenever  there 

is  a  need  to  add  some  delicate  washing  programs 
and/or  the  need  of  allowing  "extension"  of  substantial 
fixed  times  dictated  by  an  electromechanical  timer  by 
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modifying  a  basic  program  (eg.  to  properly  handle 
washing  pump  power  in  case  of  particularly  delicate 
crockery  or  extend  specific  washing  and/or  rinse 
phases,  in  case  of  heavily  soiled  crockery). 

Finally,  it  is  clear  that  more  than  one  key  of  the 
type  indicated  with  Acan  be  foreseen  on  the  washing 
machine  (eg.  more  keys  for  cycle  change  connected 
reciprocally  in  series)  to  select  a  plurality  of  special 
programs. 

Claims 

1.  Multiprogram  washing  machine,  comprising  an 
electromechanical  programmer  (T,  MT,  ArA12, 
BrB12,  CrC12,  DrD12)  for  selecting  a  plurality  of 
washing  programs  and  an  electronic  microcon- 
troller  (ME,MP)  for  controlling,  during  said  pro- 
grams,  the  operation  of  a  motor  (M)  being  provid- 
ed  in  said  machine  wherein  the  programmer  de- 
livers  control  codes  to  said  microcontroller;  char- 
acterized  in  that  at  least  a  control  element  (A)  is 
provided  for  modifying  the  codes  sent  from  the 
electromechanical  programmer  (T,  MT,  ArA12, 
BrB12,  CrC12,  DrD12)  to  the  electronic  micro- 
controller  (ME,  MP),  in  order  to  extend  the  number 
of  washing  programs  available  in  the  machine. 

2.  Washing-machine  according  to  Claim  1,  charac- 
terized  in  that  said  codes  include  the  codes  used 
by  the  electronic  microcontroller  (ME,MP)  for 
handling  the  operation  of  a  motor  (M)  provided  in 
said  machine. 

3.  Washing-machine  according  to  Claim  1,  charac- 
terized  in  that  said  control  element  (A)  also  modi- 
fies  the  quantity  of  washing  liquid  to  be  supplied 
in  the  machine  washing  tub,  in  particular  by  act- 
ing  on  a  level  sensor  (P1  ,P2). 

4.  Washing-machine  according  to  Claim  1,  charac- 
terized  in  that  said  control  element  (A)  also  modi- 
fies  the  entraining  times  of  a  motor  (MT)  being 
part  of  said  electromechanical  programmer,  with 
the  purpose  of  changing  the  times  of  one  or  more 
handling  phases  provided  by  the  selected  wash- 
ing  program. 

5.  Washing-machine  according  to  Claim  1,  charac- 
terized  in  that  said  control  element  comprises  a 
key  (A)  that,  when  it  is  pressed  down,  modifies 
the  value  of  at  least  one  bit  of  said  codes  sent  to 
the  microcontroller  (ME,  MP),  said  modified  bit 
being  in  particular  the  most  significant  one. 

6.  Washing-machine  according  to  Claim  1,  charac- 
terized  in  that  it  is  a  laundry  washing-machine 
and  that  said  control  element  (A),  when  actuated, 

executes  an  extra-delicate  program,  in  particular 
a  dedicated  curtains  wash. 

7.  Washing-machine  according  to  Claim  6,  charac- 
5  terized  in  that  said  extra-delicate  program  is  de- 

rived  from  the  synthetics  washing  program  and 
includes  inparticular: 

-  an  increased  water  inlet, 
-  a  decreased  washing  speed  (35  rpm), 

10  -  a  shorter  drum  motion  time  (20%), 
-  the  suppression  of  the  spinning  phases, 
-  the  motor  stop  during  predetermined  phas- 

es  (outlet). 

15  8.  Washing-machine  according  to  Claim  4,  charac- 
terized  in  that  electric  control  means  (MP,IC)  are 
provided,  which  upon  actuating  said  control  ele- 
ment  (A)  are  suitable  to  pulse  power  said  motor 
(MT)  of  the  electromechanical  programmer  (T, 

20  MT,  ArA12,  BrB12,  CrC12,  DrD12),  i.e.  alternat- 
ing  power  phases  of  said  motor  (MT)  to  non  power 
phases  of  said  motor  (MT). 

9.  Washing-machine  according  to  at  least  one  of  the 
25  previous  Claims,  characterized  in  that  said  elec- 

tric  control  means  (MP,IC)  comprise  said  micro- 
controller  (MP),  with  associated  counter  means 
(CLOCK)  and  permanent  memory  means  (ME) 
and  an  electronic  switch  (IC),  in  particular  a  triac 

30  controlled  by  said  microcontroller  (MP). 

10.  Washing-machine  according  to  Claim  9,  charac- 
terized  in  that  said  memory  means  (ME)  contain 
information  indicating  powered  and  disabled 

35  times  of  motor  (MT)  when  said  control  element 
(A)  is  actuated. 

11.  Washing-machine  according  to  Claims  9  and  10, 
characterized  in  that  said  microcontroller  (MP) 

40  controls  as  a  function  of  a  signal  from  said  con- 
trol  element  (A)  and  based  on  said  information 
the  controlled  switch  (IC)  for  pulse  power  to  said 
motor  (MT). 

45  12.  Washing-machine  according  to  at  least  one  of  the 
previous  Claims,  characterized  in  that  it  is  a  laun- 
dry  washing-machine  and  that  said  control  ele- 
ment  (A)  extends  one  or  more  handling  phases 
foreseen  by  the  selected  washing  program,  such 

so  as  a  soaking,  bleaching  or  rinse  phase. 

13.  Washing-machine  according  to  at  least  one  of  the 
previous  Claims,  characterized  in  that  it  is  a  dish- 
washer  machine  and  that  said  control  element  (A) 

55  modifies  operation  of  a  washing  pump,  eg.  in  the 
case  of  particularly  delicate  crockery,  and/or  ex- 
tends  determined  washing  and/or  rinse  phases, 
eg.  in  the  case  of  heavily  soiled  crockery. 

6 
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14.  A  method  for  delicate  washing,  in  particular  for 
curtains  in  a  laundry  washing-machine,  similarto 
synthetics  washing,  but  characterized  by  an  in- 
creased  water  level,  a  decreased  washing  speed 
(35  rpm),  a  shorter  drum  motion  time  (20%)  and  5 
longer  stop  times. 

15.  A  method  for  delicate  washing,  according  to 
Claim  14,  characterized  in  that  spin  phases  are 
also  suppressed.  10 
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