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©  Method  for  the  treatment  of  laundry  in  a  laundry  washer/drier  combination. 

©  Described  is  a  method  for  the  treatment  of 
laundry  in  a  laundry  washer/drier  combination,  ef -  
fective  to  permit  the  laundry  to  be  detached  from  the 
walls  of  the  drum  at  the  end  of  the  laundering  and 
rinsing  operations  to  thereby  avoid  possible  scorch  -  
ing  or  yellowing  of  the  laundry.  The  method  com  -  
prises  the  execution  of  five  distinct  operative  steps 
after  termination  of  the  last  rinsing  operation  and 
prior  to  the  initiation  of  the  laundry  drying  operation. 
In  a  first  step,  the  drum  of  the  machine  is  rotated  at 
low  speed  in  alternating  directions,  followed  by  a 

short  phase  of  rotation  at  the  spin  -  drying  speed  to 
be  progressively  increased  throughout  this  phase.  In 
a  second  step,  the  drum  is  rotated  at  a  given  laun  -  
dering  speed  in  alternating  directions.  In  a  third  step, 
the  drum  is  rotated  at  the  spin  -  drying  speed  for 
successive  periods,  with  the  rotary  speed  being 
progressively  increased  from  one  period  to  the  next, 
and  maintained  constant  during  each  such  period.  In 
a  fourth  and  a  fifth  step,  finally,  the  drum  is  rotated 
in  alternating  directions  at  a  slow  speed  which  in  the 
fifth  step  is  somewhat  higher  than  in  the  fourth. 

1100  rem 1000  run  / 
900  nm  / 

r 

S.  SO  SEC  50  SEC  50  STC. 
ID*  Vi*  WM 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.6/3.3.  1) 



1 EP  0  542  137  A1 2 

The  invention  relates  to  a  method  for  the 
treatment  of  laundry  in  a  laundry  washer/drier 
combination,  to  be  executed  subsequent  to  the 
laundering  operation  for  preparing  the  laundry  for 
the  execution  of  an  effective  drying  operation. 

Known  laundry  washer/drier  combinations  are 
designed  for  the  sequential  execution  of  laundering 
and  drying  operations.  During  the  laundering  op-  
eration,  the  drum  containing  the  laundry  is  rotated 
at  a  low  laundering  speed  in  alternating  directions, 
and  during  the  final  rinsing  operation,  it  is  rotated 
at  an  increased  spin  -  drying  speed  for  effectively 
squeezing  the  laundry  partly  dry  prior  to  its  being 
dried  in  the  conventional  manner. 

The  rotation  of  the  drum  at  the  spin  -drying 
speed  may,  particularly  in  the  case  of  machines 
operating  at  very  high  spin  -drying  speeds  of  the 
order  of  1200  to  1500  upm,  lead  to  the  undesirable 
result  of  the  laundry  adhering  to  the  inner  walls  of 
the  drum,  giving  rise  to  difficulties  with  regard  to 
detaching  the  laundry  from  the  drum  walls  at  the 
end  of  the  spin  -  drying  operation. 

As  a  result  thereof,  the  laundry  may  exhibit  the 
tendency  to  accumulate  in  separate  areas  of  the 
drum's  inner  wall,  rather  than  being  evenly  distrib- 
uted  over  the  entire  area  of  the  inner  wall  surface 
of  the  drum  as  would  be  desirable  for  permitting  it 
to  be  rapidly  and  substantially  uniformly  dried.  The 
uneven  distribution  of  the  laundry  may  again  result 
in  its  being  yellowed  and/or  partially  scorched  in 
the  course  of  the  subsequent  drying  operation. 

It  is  an  object  of  the  present  invention  to  guard 
against  the  occurrence  of  undesirable  effects  of  the 
type  explained  above  in  a  laundry  washer/drier 
combination  by  the  employ  of  a  method  for  the 
treatment  of  the  laundry  effective  to  permit  the 
latter  to  be  detached  from  the  inner  walls  of  the 
drum  prior  to  the  drying  operation. 

This  laundry  treatment  method  is  carried  out  in 
the  manner  to  be  described  and  as  set  forth  in  the 
appended  claims. 

The  invention  will  be  more  fully  understood 
from  the  following  description,  given  by  way  of 
non  -  restrictive  example  with  reference  to  the  at  -  
tached  drawing,  the  only  figure  of  which  dia- 
grammatically  illustrates  a  time  -  chart  of  the  vari  -  
ations  of  the  rotary  speed  of  the  drum  in  a  laundry 
washer/drier  combination  functioning  in  accordance 
with  the  present  laundry  treatment  method. 

This  laundry  treatment  method  is  particularly 
applicable  to  laundry  washer/drier  combinations 
operating  at  elevated  spin  -  drying  speeds  of  the 
drum  and  includes  the  execution  at  the  end  of  the 
various  laundering  operations  of  any  selected 
laundering  cycle  of  the  operative  steps  to  be  de  -  
scribed  as  follows: 

In  particular,  the  operative  steps  of  the  present 
laundry  treatment  method  are  initiated  subsequent 

to  the  charge  of  water  for  the  final  rinsing  operation 
having  been  admitted  to  the  tub  enclosing  the 
drum  containing  the  laundry,  by  rotating  the  drum 
at  a  low  speed  in  alternating  directions. 

5  In  the  diagram  of  the  drawing  figure,  this  final 
rinsing  operation  is  indicated  at  A  and  has  a  dura- 
tion  of  for  example  three  minutes,  during  which  the 
drum  is  rotated  at  a  speed  of  55  upm.  with  its 
direction  of  rotation  being  reversed  at  8  sec.  inter  -  

io  vals.  At  the  end  of  this  operation,  the  rinsing  water 
is  completely  discharged  from  the  tub  during  a 
period  indicated  at  B  and  having  a  maximum  du  -  
ration  of  for  example  20  to  40  sec.  During  this 
period,  the  drum  continues  to  be  alternatingly 

75  rotated  at  low  speed,  in  the  present  example  for  4 
sec.  in  one  direction  and  for  12  sec.  in  the  opposite 
direction,  at  a  speed  of  55  upm.. 

Subsequently,  in  the  first  step  of  the  present 
laundry  treatment  method,  the  drum  is  rotated  in  a 

20  series  of  short  bursts  of  progressively  increasing 
spin  -drying  speeds  separated  from  one  another 
by  intervals  during  which  the  drum  is  rotated  at  low 
speed  in  alternating  directions.  In  the  present  ex-  
ample,  the  present  method  provides  the  execution 

25  of  four  such  spin  -  drying  bursts  at  rotary  speeds  of 
400,  600,  800  and  1000  upm..  In  particular,  during 
the  first  part  of  this  step  of  the  present  method, 
indicated  at  C  and  having  a  duration  of  15  sec,  the 
drum  is  initially  rotated  at  a  low  speed  of  in  the 

30  present  example  55  upm,  with  only  a  single  rota- 
tion  in  each  direction  for  a  duration  of  3  sec, 
followed  by  a  short  burst,  in  the  present  example  of 
a  duration  of  4  sec,  of  rotation  at  the  spin  -drying 
speed  rapidly  attaining  a  maximum  of  400  upm., 

35  whereupon  the  electric  motor  of  the  machine  acting 
to  rotate  the  drum  is  deenergized  to  permit  the 
rotary  speed  of  the  drum  to  drop  to  the  previous 
value.  During  the  subsequent  second,  third  and 
fourth  periods  of  this  step  of  the  method,  indicated 

40  respectively  at  D,  E  and  F  and  having  a  duration 
each  of  27  sec,  the  drum  is  initially  rotated  at  the 
same  low  speed  of  in  the  present  example  55  upm, 
the  direction  of  rotation  being  reversed  five  times  at 
3  sec.  intervals,  followed  by  a  short  burst,  with  a 

45  uniform  duration  of  4  sec,  of  spin  -drying  rotation 
at  maximum  speeds  of  600,  800  and  1000  upm, 
respectively,  whereupon  the  rotary  speed  is  again 
reduced  to  the  previous  value. 

In  the  second  step  of  the  present  treatment 
50  method,  generally  indicated  at  G  and  having  a 

duration  of  45  sec.  in  the  present  example,  the 
drum  is  initially  rotated  at  the  low  laundering  speed 
of  in  the  present  example  55  upm,  with  the  direc- 
tion  of  rotation  being  reversed  at  intervals  of  12 

55  and  4  sec.  respectively,  followed  by  its  rotary 
speed  being  gradually  and  linearly  increased  to  a 
value  of  in  the  present  example  85  upm,  which  is 
then  maintained  for  the  remainder  of  this  second 
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step  for  permitting  a  uniform  distribution  of  the 
laundry  over  the  inner  walls  of  the  drum  to  be 
established. 

Subsequently  initiated  is  the  third  step  of  the 
present  treatment  method,  in  which  the  drum  is 
exclusively  rotated  at  the  spin  -  drying  speed  which 
is  progressively  increased  from  an  initial  value  to  a 
final  value,  in  the  present  example  from  650  upm 
to  1500  upm. 

To  this  purpose  the  third  step  is  in  the  present 
case  subdivided  into  seven  consecutive  periods 
designated  by  reference  letters  H,  I,  L,  M,  N,  0,  P, 
the  first  such  period  having  a  duration  of  10  sec, 
while  the  duration  of  the  remaining  periods  is  50 
sec  each. 

In  particular,  during  the  first  period  H  of  this 
third  step  of  the  method,  the  rotary  speed  of  the 
drum  is  rapidly  increased  from  the  previously  a t -  
tained  value  of  85  upm  to  a  spin  -drying  speed  of 
650  upm,  which  is  held  for  a  short  instance,  to  be 
subsequently  again  rapidly  increased  to  the  higher 
spin  -drying  speed  of  85o  upm,  which  is  then 
again  held  for  a  short  instance. 

In  the  subsequent  second  period  of  this  third 
step  of  the  present  method,  the  rotary  speed  of  the 
drum  is  rapidly  increased  from  the  previously  a t -  
tained  value  to  a  faster  spin  -drying  speed  of  in 
the  present  example  900  upm,  which  is  then  held 
constant  for  the  remainder  of  this  period  of  the 
third  step.  In  all  of  the  remaining  periods  of  this 
third  step,  the  rotary  speed  of  the  drum  is  rapidly 
increased  from  the  previously  attained  value  to  a 
somewhat  faster  spin  -  drying  speed  of  succes  -  
sively  1000,  1100,  1200,  1400  and  1500  upm,  the 
respective  rotary  speeds  thus  attained  being 
maintained  constant  throughout  the  respective 
periods  of  this  step. 

This  sequence  of  spin  -drying  operations  is 
conducive  to  obtaining  an  efficient  squeeze  -  
drainage  of  the  laundry  and  a  uniform  distribution 
of  the  laundry  on  the  inner  walls  of  the  drum  rather 
than  localized  accumulations  thereof.For  permitting 
the  thus  treated  laundry  to  become  readily  d e -  
tached  from  the  inner  walls  of  the  drum  to  thereby 
ensure  uniform  and  effective  drying  of  the  laundry 
in  the  subsequent  drying  operation  of  the  laundry 
washer/drier  combination  without  the  danger  of 
scorching  and/or  yellowing,  the  present  treatment 
method  finally  provides  the  execution  of  a  fourth 
and  a  fifth  step  indicated  respectively  at  Q  and  R 
and  having  a  durction  each  of  10  min  in  the 
present  example. 

In  particular,  for  the  full  duration  of  the  fourth 
step  the  drum  is  rotated  at  a  low  speed  of  about  30 
to  35  upm  in  alternating  directions,  in  the  present 
example  for  4  sec  in  one  direction  and  for  12  sec 
in  the  opposite  direction,  while  during  the  fifth  step, 
the  drum  is  still  rotated  at  a  low,  albeit  somewhat 

higher  speed  of  55  upm,  the  direction  of  rotation 
being  reversed  at  regular  10  sec  intervals. 

By  suitably  adapting  the  program  timer  of 
machines  of  the  type  under  consideration,  it  is  thus 

5  possible  to  automatically  control  the  execution  of  a 
particular  cycle  of  relatively  short  duration  in  a c -  
cordance  with  the  present  method  and  subsequent 
to  the  laundering  cycle,  to  thereby  establish  the 
conditions  for  the  efficient  drying  of  the  laundry 

io  and  for  safely  avoiding  the  occurrence  of  the  above 
described  undesirable  effects. 

Claims 

is  1.  A  method  for  the  treatment  of  laundry  in  a 
laundry  washer  and  drier  combination  com  -  
prising  a  laundering  tub  enclosing  a  laundry  -  
containing  drum  adapted  to  be  rotated  at  dif  -  
ferent  speeds  by  an  electric  motor  of  the  ap  -  

20  pliance  for  the  execution  of  the  laundering  and 
rinsing  operations  and  a  subsequent  laundry 
drying  operation,  characterized  in  that,  subse- 
quent  to  the  end  of  the  last  rinsing  operation 
and  the  ensuing  complete  discharge  of  the 

25  water  from  the  laundering  tub,  and  prior  to  the 
initiation  of  the  laundry  drying  operation,  the 
method  provides  the  execution  of  a  first,  a 
second,  a  third,  a  fourth  and  a  fifth  operative 
step,  wherein  in  said  first  step  the  drum  is 

30  rotated  during  several  periods,  first  at  a  low 
speed  of  preferably  55  upm  and  in  alternating 
directions,  and  then  for  a  short  burst  at  a 
spin  -drying  speed  the  value  of  which  is  s e -  
quentially  increased  from  preferably  400  upm 

35  to  1000  upm,  in  the  second  step  the  drum  is 
rotated  initially  at  a  low  speed  of  preferably  55 
upm  and  in  alternating  directions,  and  then  at 
another  low  speed  faster  than  the  previous 
speed,  preferably  at  85  upm,  in  the  third  step 

40  the  drum  is  rotated  exclusively  at  the  spin  -  
drying  speed  during  several  periods  with  the 
rotary  speed  being  progressively  increased 
form  an  initial  value  to  a  final  value,  preferably 
from  650  upm  to  1500  upm,  the  actual  spin- 

45  drying  rotary  speed  of  the  drum  being  main  -  
tained  constant  for  the  duration  of  each  period 
and  rapidly  increased  between  successive 
periods,  and  in  the  fourth  and  fifth  steps,  fi  -  
nally,  the  drum  is  rotated  at  a  low  speed  for 

50  the  full  duration  of  each  step,  preferably  at  30 
to  35  upm  and  55  upm,  respectively,  and  in 
alternating  directions  of  rotation. 

2.  A  method  according  to  claim  1,  characterized 
55  in  that  the  spin  -  drying  rotation  bursts  of  the 

drum  in  the  first  step  are  executed  at  speeds 
of  400,  600,  800  and  1000  upm,  respectively, 
and  for  a  durction  of  4  sec. 

3 
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3.  A  method  according  to  claim  2,  characterized 
in  that  during  the  high-speed  rotation  periods 
of  the  third  step,  the  drum  is  rotated  at  speeds 
of  650,  850,  900,  1000,  1100,  1200,  1400  and 
1500  upm,  respectively.  5 

4.  A  method  according  to  claim  1,  characterized 
in  that  during  the  fourth  step,  the  drum  is 
rotated  for  a  period  of  12  sec  in  one  direction, 
and  for  a  period  of  4  sec  in  the  opposite  10 
direction. 

5.  A  method  according  to  claim  1,  characterized 
in  that  in  the  fifth  step  the  drum  is  rotated  for 
periods  of  10  sec  in  each  of  its  directions  of  is 
rotation. 
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