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(54)  Improvement  in  the  spin-extraction  phase  of  a  clothes  washing  machine 

(57)  Clothes  washing  machine,  particularly  for  resi- 
dential  use,  comprising  a  washing  tub,  an  outlet  conduit 
arranged  under  said  tub,  an  analogue  pressure  sensor 
adapted  to  measure  the  pressure  existing  in  a  lower  level 
of  said  conduit,  a  drain  pump  adapted  to  discharge  the 
liquor  contained  in  said  conduit  outside,  wherein  during 
the  spin-extraction  phase  the  drain  pump  is  stopped  at 
regular  intervals,  a  waiting  period  being  started  each 

time  that  the  operation  of  said  pump  is  restored  and  said 
pressure  being  detected  at  the  end  of  such  waiting 
period.  This  operating  sequence  is  repeated  several 
times,  the  pressure  difference  being  calculated  on  the 
basis  of  the  pressure  values  detected  in  two  subsequent 
measurement  moments  for  each  one  of  said  sequences 
and  then  compared  with  a  pre-determined  value. 
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Description 

The  present  invention  refers  to  a  clothes  washing 
machine,  in  particular  a  household-type  clothes  washing 
machine,  provided  with  improved  means  for  performing  5 
the  spin-extraction  phase  of  its  washing  cycle. 

Washing  machines  are  known  in  the  art,  which  oper- 
ate  under  control  of  means  adapted  to  control  the 
sequence  of  their  operating  cycle  that  usually  comprises, 
at  the  end  of  the  washing  and  rinsing  phases,  a  spin-  n 
extraction  phase  performed  at  a  high  revolution  speed  of 
the  rotating  drum  so  as  to  remove  as  much  moisture  as 
possible  from  the  washload  in  view  of  reducing  as  much 
as  possible  the  time  required  for  subsequently  drying  the 
clothes,  regardless  of  the  manner  in  which  such  drying  n 
is  actually  performed,  ie.  whether  it  is  done  in  a  power- 
operated  clothes  drying  machine  or  in  a  more  traditional 
way  by  spreading  and  hanging  the  clothes  on  the  line  in 
a  dry  environment. 

Said  spin-extraction  phase  is  controlled  by  said  pro-  2t 
gramme  sequence  controlling  means  which  determine 
the  spin-extraction  time  that,  since  it  is  pre-set  in  said 
programme  sequence  controlling  means,  has  a  fixed 
length  and  does  therefore  not  take  into  any  account  the 
actual  degree  of  moisture  removal  reached  by  the  wash-  21 
load  during  the  spin-extraction  phase. 

It  has  been  observed  that,  under  certain  particular 
conditions,  such  as  for  instance  when  handling  either 
fabrics  that  normally  retain  only  small  amounts  of  liquor 
or  small  washloads,  or  even  when  operating  at  the  much  3< 
higher  spin-extraction  speeds  that  can  be  attained  by  the 
latest  washing  machine  models,  the  desired  final  mois- 
ture  removal  degree  is  reached  much  in  advance  of  the 
pre-set  end  of  the  spin-extraction  phase,  so  that  the  final 
portion  of  said  spin-extraction  phase  is  actually  of  no  3i 
practical  use.  This  brings  of  course  about  a  significant 
waste  of  both  time  and  energy.  Furthermore,  the 
machine  is  caused  to  unnecessarily  undergo  mechani- 
cal  stresses  under  an  avoidable  addition  of  wear  and 
tear.  4t 

It  would  therefore  be  desirable,  and  is  actually  a 
main  purpose  of  the  present  invention,  to  provide  a 
clothes  washing  machine  which  is  so  arranged  as  to  be 
capable  of  automatically  determining  the  degree  of  mois- 
ture  removal  from  the  washload  and  stopping  the  spin-  4t 
extraction  phase  as  soon  as  the  desired  moisture 
removal  degree  is  reached,  by  to  this  aim  making  use  of 
most  simple  and  reliable  methods,  inexpensive  compo- 
nent  parts  and  readily  available  techniques. 

The  invention  will  be  more  clearly  understood  from  st 
the  description  which  is  given  below  by  way  of  non-lim- 
iting  example  with  reference  to  the  accompanying  draw- 
ings,  in  which: 

Figure  1  is  a  schematic  representation  of  the  various  st 
component  parts  involved  by  the  invention  in  a 
clothes  washing  machine; 

Figure  2  shows  a  diagram  illustrating  an  example  of 
operation  of  the  spin-extraction  phase  according  to 
the  present  invention. 

In  the  course  of  the  following  description,  the  general 
term  "water"  will  be  used  to  indifferently  mean  both  the 
washing  and  the  rinsing  liquor.  However,  such  a  simpli- 
fication  should  not  impair  the  lucidity  of  the  exposition, 
considering  the  context  in  which  the  term  is  used,  as  any- 
one  skilled  in  the  art  will  readily  appreciate. 

With  particular  reference  to  Figure  1,  which  illus- 
trates  a  preferred  embodiment  of  the  present  invention, 
a  solution  according  to  the  present  invention  is  explained 
along  with  the  related  operating  principle. 

The  described  clothes  washing  machine  comprises 
a  washing  tub  1  ,  a  rotating  drum  2  arranged  within  said 
washing  tub  and  adapted  to  hold  the  washload  3,  an 
electric  motor  (not  shown)  connected  with  said  rotating 
drum  and  adapted  to  drive  it  at  variable,  pre-selectable 
revolution  speeds. 

To  these  component  parts,  all  other  state-of-art  ele- 
ments  of  the  washing  machine  which,  although  not  spe- 
cifically  shown  in  the  drawing,  contribute  to  the 
establishment  of  the  conditions  required  for  a  correct 
operation  of  the  system,  need  also  to  be  duly  considered 
in  this  connection. 

Underneath  said  washing  tub  there  is  provided  an 
outlet  conduit  5  which  is  arranged  in  a  substantially  ver- 
tical  manner  and  is  adapted  to  communicate,  at  its  upper 
end,  with  the  inside  of  said  tub,  a  drain  pump  6  being 
further  connected  therewith  at  its  lower  end. 

During  the  phase  in  which  the  washload  is  caused 
to  undergo  spin-extraction  following  the  washing  and 
rinsing  phases,  said  drain  pump  is  kept  constantly  oper- 
ating  so  as  to  enable  it  to  continuously  exhaust  the  water 
as  it  is  extracted  from  the  washload  owing  to  the  centrif- 
ugal  force  imparted  by  the  high-speed  rotation  of  the 
drum,  said  water  falling  down  onto  the  bottom  of  the  tub 
and  entering  the  thereto  connected  outlet  conduit  which 
in  turn  delivers  it  to  said  pump. 

In  order  to  eliminate  the  afore  mentioned  drawback 
of  a  spin-extraction  cycle  going  on  well  beyond  the  actual 
moisture  removal  needs,  the  present  invention  starts 
from  the  practical  observation  that,  when  a  spin-extrac- 
tion  phase  is  started,  there  is  a  continuous  downflow  of 
water  occurring  in  said  outlet  conduit  5,  while  the  flow 
rate  of  said  water  tends  to  progressively  diminish  as  the 
amount  of  residual  moisture  in  the  washload  undergoing 
spin-extraction  becomes  smaller. 

However,  the  flow  rate  of  the  drain  pump  is  usually 
greater  than  the  actual  flow  of  water  brought  about  by  a 
spin-extraction  and  this,  once  that  the  initial  transient 
state  when  the  washing  tub  is  being  emptied,  is  instru- 
mental  in  preventing  a  head  of  spin-extracted  water  from 
forming  inside  said  conduit  above  the  drain  pump. 

The  invention  consists  in  causing  the  operation  of 
the  drain  pump  to  be  stopped  in  a  sequence  of  succes- 
sive  moments  t1,  t2,  ...tn  for  correspondingly  pre-set 
periods  of  time  S1  ,  S2,  ...Sn,  while  the  actual  spin-extrac- 
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tion  action  is  on  the  contrary  allowed  to  go  on  uninter- 
ruptedly  in  the  usual  way. 

As  a  consequence,  during  said  periods  of  time  S1  , 
S2,  ...Sn  in  which  the  drain  pump  is  switched  off,  the  spin- 
extracted  water  continues  to  flow  into  said  outlet  conduit,  s 
but  is  no  longer  discharged  by  the  pump,  so  that  it  starts 
to  accumulate  and  form  the  head  Z,  the  level  of  which 
increases  progressively  as  said  water  keeps  flowing  into 
said  conduit. 

When  the  drain  pump  is  then  switched  on  again  to  to 
restore  its  operation,  the  water  accumulated  in  the  con- 
duit  is  quickly  discharged  and  the  outlet  conduit  is  there- 
fore  emptied. 

If  this  on-off  cycle  is  performed  so  as  to  discontinue 
and  restore  the  operation  of  the  drain  pump  in  a  15 
sequence  of  successive  moments  t1  ,  t2,  ...tn,  and  for  cor- 
respondingly  pre-set  periods  of  time  S1,  S2,  ...Sn,  an 
alternating  pattern  will  be  observed  in  the  behaviour  of 
the  level  of  the  water  head  Z  in  said  outlet  conduit,  as 
this  is  best  shown  in  Figure  2.  20 

It  has  been  in  fact  observed  experimentally  that, 
under  the  above  described  conditions  of  operation,  the 
curve  of  the  level  of  the  water  head  Z  versus  time  shows 
a  kind  of  saw-toothed  profile,  as  it  on  the  other  hand  was 
to  be  expected.  25 

However,  owing  to  the  amount  of  residual  water  in 
the  washload  decreasing  gradually,  also  the  flow  rate  of 
spin-extracted  water  tends  to  decrease  in  the  same  way, 
so  that  the  highest  water  heads  that  are  to  be  observed 
at  the  end  of  the  respective  periods  of  time  during  which  30 
the  operation  of  the  drain  pump  is  discontinued,  will  rise 
to  levels  H1,  H2,  ...Hn  the  height  of  which  decreases  in 
an  increasingly  gradual  manner,  until  it  changes  only 
slightly,  as  it  is  best  illustrated  in  Figure  2,  in  the  case  of 
similarly  long  periods  of  time  S1  ,  S2,  ...Sn.  35 

If  it  can  therefore  be  experimentally  determined  in 
advance  that,  with  a  given  washload  and  a  given  clothes 
washing  machine,  the  spin-extraction  phase  maybe  con- 
sidered  as  being  concluded  when  the  rate  of  flow  of  the 
spin-extracted  water  from  the  washload  decreases  40 
below  a  pre-determined  value,  it  will  in  such  a  case  be 
possible  to  correlate  said  rate  of  flow  of  the  spin- 
extracted  water  with  the  amount  of  water  let  into  the  out- 
let  conduit  and  not  ejected  therefrom  by  the  drain  pump 
at  the  end  of  given  intervals  and,  as  a  result,  with  the  45 
highest  level  attained  each  time  by  the  water  head  during 
said  intervals. 

It  is  therefore  possible,  by  means  of  an  analogue 
level  sensor,  such  as  an  analalogue  pressure  switch 
widely  available  on  the  market,  connected  through  a  bell-  so 
type  trap  9  to  a  point  situated  in  the  lower  portion  of  said 
conduit,  as  well  as  processing,  storage  and  control 
means  (not  shown)  suitably  connected  to  the  driving 
motor,  the  drain  pump  and  said  analogue  level  sensor  8, 
to  define  a  whole  set  of  such  operating  conditions  that,  55 
when  checked  and  processed,  they  can  be  considered 
as  actually  representing  the  desired  "wring-out"  condi- 
tion  of  the  washload  and  can  therefore  be  used  to  cause 

50  A1  4 

the  motor  driving  the  rotating  drum  at  its  high  spin-extrac- 
tion  speed  to  automatically  stop  its  operation. 

As  a  result,  a  clothes  washing  machine  which  is 
equipped  in  the  above  indicated  manner  is  actually  ena- 
bled  to  continuously  monitor  the  progressive  evolution  of 
the  spin-extraction  action  on  the  washload,  and  the 
resulting  gradual  reduction  of  the  flow  of  water  extracted 
from  the  washload,  through  a  sequence  of  successive 
measurements  of  the  amount  of  water  being  let  into  the 
outlet  conduit,  as  well  as  to  automatically  stop  the  spin- 
extraction  phase  as  soon  as  the  desired  water  removal 
from  the  washload  is  attained,  thereby  preventing  said 
spin-extraction  phase  from  being  protracted  unneces- 
sarily. 

It  will  be  appreciated  that  this  basic  solution  of  the 
problem  is  such  as  to  allow  for  a  number  of  variants  and 
improvements  as  it  may  appear  to  be  adequate.  For 
instance,  a  first  variant  may  consist  in  detecting  and 
processing  not  the  highest  absolute  height  reached  by 
the  water  head  at  the  end  of  the  various  intervals,  ie.  the 
periods  of  time  during  which  the  operation  of  the  drain 
pump  is  discontinued,  but  the  differences  between  the 
highest  absolute  heights  Z1  ,  Z2  detected  at  the  end  of 
two  successive  intervals,  for  a  plurality  of  pairs  of  such 
successive  intervals. 

It  is  possible  to  determine  experimentally,  and  for  dif- 
ferent  washload  conditions,  a  value  of  said  difference 
between  the  highest  levels  reached  by  successive  water 
heads  in  the  outlet  conduit,  which  value  corresponds  to 
the  condition  of  "spin-extraction  completed",  in  such  a 
way  that,  when  said  difference  is  detected,  said  means 
can  intervene  automatically  to  bring  the  spin-extraction 
phase  to  an  end. 

Such  a  variant  has  the  advantage  that  the  difference 
between  successive  highest  levels  attained  by  the  water 
head  in  the  outlet  conduit  eliminates  by  compensation  all 
factors  that  may  undesirably  affect  the  highest  level 
attainable  by  said  water  head  and,  therefore,  cause  a 
wrong  information  to  be  detected  by  the  system. 

A  second  variant  consists  in  arranging  things  so  that 
said  periods  of  time  S1  ,  S2,  ...Sn  are  not  equal  to  each 
other,  as  this  would  certainly  be  much  simpler  to  imple- 
ment,  but  have  a  differing  length  instead,  said  length 
preferably  increasing  in  a  progressive  manner  for  the 
periods  of  time  following  the  first  one.  This  enables  ade- 
quately  high  levels  to  be  reached  by  the  water  head  even 
during  the  last  portions  of  the  spin-extraction  phase, 
since  longer-lasting  switch-off  intervals  of  the  drain  pump 
make  up  for  a  decreasing  rate  of  flow  of  spin-extracted 
water  into  the  outlet  conduit,  and  therefore  a  more  slowly 
increasing  level  of  the  water  head  in  the  same  outlet  con- 
duit,  thereby  eliminating  the  risk  that  the  highest  level 
reached  by  the  water  head  at  the  end  of  a  switch-off  inter- 
val  may  remain  below  the  value  detected  by  the  level  sen- 
sor,  so  that  the  actual  difference  between  the  successive 
heads  involved  would  not  be  detected  and  duly  proc- 
essed  by  the  control  means. 

It  will  be  appreciated  that  further  technical  solutions 
and  improvements  may  be  derived  by  those  skilled  in  the 
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art  from  the  teaching  of  the  present  description  by  using 
techniques  and  knowledges  that  are  readily  available  in 
the  art.  Therefore,  although  the  present  invention  has 
been  described  here  using  a  generally  known  terminol- 
ogy,  it  shall  by  no  means  be  considered  as  being  limited  5 
by  the  described  examples. 

Claims 

1  .  Clothes  washing  machine  comprising  a  washing  tub  n 
(1),  a  drum  (2)  rotatably  arranged  within  said  tub  and 
adapted  to  hold  the  washload  (3),  an  electric  motor 
capable  of  rotatably  driving  said  drum  at  different 
revolution  speeds  including  the  spin-extraction 
speed,  an  outlet  conduit  (5)  provided  underneath  n 
said  washing  tub,  analogue  level  measurement 
means  (8)  adapted  to  measure  the  level  of  water 
existing  in  said  outlet  conduit  (5),  a  drain  pump  (6) 
adapted  to  discharge  outside  the  liquor  contained  in 
said  conduit,  characterized  in  that  during  the  spin-  21 
extraction  phase  the  operation  of  said  drain  pump 
(5)  is  interrupted  in  correspondence  of  a  plurality  of 
successive  moments  (t1  ,  t2  ...tn)  for  correspondingly 
pre-set  periods  of  time  (S1,  S2,  ...Sn),  said  spin- 
extraction  phase  being  further  brought  to  an  end  21 
when  the  level  of  the  water  head  (Z)  detected  at  the 
end  of  said  periods  of  time  decreases  below  a  pre- 
determined  value. 

2.  Clothes  washing  machine,  in  particular  of  the  house-  3< 
hold  type,  comprising  a  washing  tub  (1),  a  drum  (2) 
rotatably  arranged  within  said  washing  tub  and 
adapted  to  hold  the  washload  (3),  an  electric  motor 
capable  of  rotatably  driving  said  drum  at  different 
revolution  speeds  including  the  spin-extraction  3; 
speed,  an  outlet  conduit  (5)  provided  underneath 
said  washing  tub,  analogue  level  measurement 
means  (8)  adapted  to  measure  the  level  of  water 
existing  in  said  outlet  conduit  (5),  a  drain  pump  (6) 
adapted  to  discharge  outside  the  liquor  contained  in  4t 
said  conduit,  characterized  in  that  during  the  spin- 
extraction  phase  the  operation  of  said  drain  pump 
(5)  is  interrupted  in  correspondence  of  a  plurality  of 
successive  moments  (t1  ,  t2  ...tn)  for  correspondingly 
pre-set  periods  of  time  (S1,  S2,  ...Sn),  the  value  of  « 
the  level  reached  by  the  water  head  (Z2)  being 
detected  and  stored  at  the  end  of  each  switch-off 
interval  of  the  drain  pump,  said  value  of  the  level  of 
the  water  head  being  then  compared  with  the  value 
of  the  level  reached  by  the  water  head  (Z1)  in  the  st 
preceding  switch-off  interval,  and  said  spin-extrac- 
tion  phase  being  brought  to  an  end  when  the  differ- 
ence  between  the  values  of  the  level  of  said  water 
heads  (Z1,  Z2)  is  smaller  than  a  pre-established 
value.  st 

3.  Clothes  washing  machine  according  to  claim  1  or  2, 
characterized  in  that  said  periods  of  time  (S1  ,  S2, 

...Sn)  are  of  a  length  that  increases  progressively  for 
the  periods  following  the  first  one. 

4.  Clothes  washing  machine  according  to  any  of  the 
preceding  claims,  characterized  in  that  said  ana- 
logue  level  measurement  means  (8)  are  analogue 
pressure  switches  coupled  to  a  bell-type  air  trap  (9) 
connected  to  a  lower  point  of  said  outlet  conduit. 
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