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(54)  Tumble  Dryer 

(57)  A  tumble  dryer  (1  )  comprises  a  control  device  termined  trip  point,  and  the  timer  causing  a  tumble  dryer 
(2)  comprising  a  moisture  sensor,  and  a  timer,  the  timer  to  switch  off  at  the  end  of  a  predetermined  time  period 
(9)  being  triggered  by  the  sensor  on  sensing  a  prede-  after  the  timer  has  been  triggered. 
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Description 

This  invention  relates  to  a  tumble  dryer  for  drying 
wet  laundry,  and  to  a  control  device  for  such  a  tumble 
dryer. 

Known  tumble  dryers  comprise  a  rotating  drum  into 
which  articles  of  clothing  to  be  dried  are  placed.  The 
clothing  is  dried  by  blowing  hot  air  across  the  clothing 
whilst  the  drum  rotates.  Moisture  is  usually  removed  in 
the  air  exiting  the  dryer. 

It  is  known  to  use  a  timer  device  to  set  the  time  of 
drying.  A  person  using  the  tumble  dryer  is  required  to 
estimate  how  long  it  will  take  to  dry  the  load  in  the  dryer. 
A  disadvantage  with  such  a  known  tumble  dryer  is  that 
at  the  end  of  the  timed  drying  period,  the  clothes  are 
either  still  damp  in  which  case  the  drying  period  has  to 
be  continued,  or  they  are  over-dry  which  may  damage 
the  clothes.  The  over-drying  is  also  energy  expensive. 

It  is  known  to  attempt  to  control  the  period  of  drying 
by  measuring  the  electrical  resistance  of  the  articles  in 
the  drum  of  the  tumble  dryer.  The  electrical  resistance 
allows  the  "dryness"  of  articles  undergoing  tumble  dry- 
ing  to  be  sensed. 

The  mechanical  movement  of  the  articles  in  the 
drum  causes  the  articles  to  form,  at  least  intermittently, 
an  electrically  resistive  connection  which  is  in  series  with 
a  circuit  element. 

US  patent  no.  37651  00  discloses  a  device  in  which 
the  circuit  element  is  a  resistor  and  the  reference  poten- 
tial  is  selected  in  relation  to  the  value  of  the  resistor  such 
that  a  comparator  gives  an  output  signal  when  a  given 
state  of  dryness  of  the  load  has  been  reached. 

US  patent  no.  3324568  discloses  a  control  device 
for  a  tumble  dryer  in  which  the  resistance  of  the  load  is 
representative  of  the  state  of  dryness  of  the  load.  The 
device  disclosed  therein  includes  means  for  applying  a 
direct  voltage  across  a  series  combination  of  a  resistive 
connection  between  contact  electrodes,  and  a  circuit  el- 
ement  in  the  form  of  the  series  combination  of  a  resistor 
and  a  neon  lamp.  When  the  resistance  of  the  resistive 
connection  is  comparatively  low  use  neon  lamp  ignites 
and  discharges  a  capacitor. 

European  patent  no.  0070609  discloses  a  similar 
control  device  for  a  tumble  dryer  in  which  the  circuit  el- 
ement  is  a  capacitor  and  the  electrically  resistive  con- 
nection  is  between  a  pair  of  electrodes  which  are  sepa- 
rate  from  but  contactable  by  the  load. 

According  to  a  first  aspect  of  the  present  invention 
there  is  provided  a  control  device  for  a  tumble  dryer,  the 
control  device  comprising  a  moisture  sensor,  and  a  tim- 
er,  the  timer  being  triggered  by  the  sensor  on  sensing  a 
pre-determinedtrip  point,  and  the  timercausingthe  tum- 
ble  dryer  to  switch  off  at  the  end  of  a  pre-determined 
time  period  after  the  timer  has  been  triggered. 

If  temperature  is  used  as  method  of  sensing,  the 
inventors  have  realised  that  an  appropriate  drying  time 
for  any  particular  load  may  be  determined  simply  by 
sensing  when  a  predetermined  temperature  is  achieved 

within  the  drum  in  which  the  clothes  to  be  dried  have 
been  placed  and  then  allowing  the  drying  process  to 
continue  for  a  further  pre-determined  length  of  time. 

The  inventors  have  realised  that  it  is  possible  to  se- 
5  lect  a  single  predetermined  temperature  known  as  a  trip 

temperature  which  is  suitable  for  substantially  all  condi- 
tions.  In  other  words,  they  have  realised  that  a  single 
predetermined  temperature  may  be  selected  which  is 
appropriate  for  different  weights  of  loads,  different  com- 

10  position  of  loads,  different  initial  moisture  levels,  differ- 
ent  heater  settings,  etc. 

By  means  of  the  present  invention,  the  time  taken 
to  reach  the  trip  temperature  is  monitored.  This  data  is 
then  used  to  set  the  post  trip  times  to  dry  the  load  in  the 

is  tumble  dryer.  This  takes  account  of  varying  load  sizes, 
abnormal  ambient  temperatures,  and  other  odd  condi- 
tions  such  as  a  door  being  opened  etc. 

It  had  previously  been  thought  that  it  was  necessary 
to  detect  a  different  temperature  to  indicate  that  drying 

20  was  complete  or  almost  complete  for  each  different  sit- 
uation  in  terms  of  the  weight  of  load  the  type  of  load  the 
ambient  condition  etc. 

By  means  of  the  present  invention  therefore,  the 
process  of  automatically  drying  clothes  to  an  appropri- 

25  ate  level  of  dryness  is  greatly  simplified.  The  resulting 
tumble  dryer  is  also  energy  efficient  in  that  it  does  not 
expend  energy  over-drying  the  load. 

Preferably,  the  device  further  comprises  a  micro- 
processor  containing  a  number  of  different  algorithms. 

30  The  algorithms  select  the  time  from  when  the  trip  tem- 
perature  is  reached  until  the  heating  is  turned  off.  The 
time  varies  dependant  upon  a  number  of  factors  such 
as  weights  of  loads,  composition  of  loads  etc. 

Preferably,  the  moisture  sensor  is  a  temperature 
35  sensor  comprising  a  thermostat  sensitive  to  the  temper- 

ature  of  exhaust  air  exiting  from  the  tumble  dryer. 
Alternatively,  the  moisture  sensor  comprises  a  ther- 

mistor  or  thermocouple  or  humidity  or  resistance  sensor. 
Advantageously,  the  control  device  controls  the 

40  heat  output  of  the  heater.  It  may  thus  be  possible  for  the 
level  of  heat  to  be  altered  to  allow  for  example  the  ro- 
tatable  drum  to  continue  to  rotate  with  either  no  heat 
being  emitted  from  the  heater,  or  a  lower  level  of  heat. 
This  allows  the  drying  process  to  end  with  a  cool  dry  for 

45  example. 
According  to  a  second  aspect  of  the  present  inven- 

tion  there  is  provided  a  tumble  dryer  comprising  a  rotat- 
able  drum  in  which  laundry  may  be  dried,  a  motor  for 
driving  the  rotating  drum,  a  heater  for  heating  air  to  dry 

so  the  clothes  within  the  rotatable  drum,  and  a  control  de- 
vice  for  controlling  the  drying,  the  control  device  com- 
prising  a  moisture  sensor,  and  a  timer,  the  timer  being 
triggered  by  the  sensor  on  sensing  a  predetermined  trip 
point,  and  the  timer  causing  the  tumble  dryer  to  switch 

55  off  at  the  end  of  a  predetermined  time  period  after  the 
timer  has  been  triggered. 

The  invention  will  now  be  further  described  by  way 
of  example  only  with  reference  to  the  accompanying 
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drawings  in  which: 

Figure  1  is  a  schematic  representation  of  a  tumble 
dryer  incorporating  a  control  device  according  to  the 
present  invention; 
Figure  2  is  a  schematic  diagram  of  a  display  panel 
for  indicating  status  of  the  drying  cycle  for  the  tum- 
ble  dryer  of  Figure  1  . 
Figure  3  is  a  circuit  diagram  showing  a  control  de- 
vice  according  to  the  present  invention  incorporated 
into  the  tumble  dryer  of  Figure  1  ;  and 
Figure  4  is  a  schematic  diagram  of  the  housing  for 
the  control  device  of  the  present  invention. 

Referring  to  Figure  1  ,  a  tumble  dryer  according  to  a 
second  aspect  of  the  present  invention  is  designated 
generally  by  the  reference  numeral  1  .  The  tumble  dryer 
comprises  a  rotatable  drum  6  in  which  laundry  may  be 
dried.  The  rotatable  drum  is  powered  by  a  motor  7.  The 
tumble  dryer  further  comprises  a  heater  8  which  heats 
air  within  the  drum  6  in  order  to  dry  laundry  within  the 
drum.  The  tumble  dryer  1  has  an  exhaust  outlet  4  via 
which  exhaust  air  is  removed  from  the  tumble  dryer. 

The  tumble  dryer  1  comprises  a  control  device  2  ac- 
cording  to  the  first  aspect  of  the  present  invention.  The 
control  device  comprises  a  moisture  sensing  device.  In 
this  case,  the  moisture  sensing  device  is  a  temperature 
sensing  device  such  as  a  thermostat,  thermistor  or  ther- 
mocouple  3  positioned  in  or  close  to  the  exhaust  outlet 
4  in  order  that  the  temperature  sensing  device  is  sensi- 
tive  to  the  temperature  of  exhaust  air. 

The  temperature  sensing  device  is  programmed  to 
detect  a  predetermined  temperature  of  the  air  exiting 
through  exhaust  pipe  4  known  as  the  trip  temperature. 

The  control  device  2  further  comprises  a  microproc- 
essor  9  that  controls  the  length  of  further  time  that  the 
tumble  dryer  will  continue  to  dry  the  clothes  before 
switching  off. 

The  control  device  2  is  designed  to  operate  at  220 
volts  60Hz  and  also  220  /  240  volts  and  50Hz.  The  con- 
trol  device  may  be  programmed  through  two  switches 
shown  in  Figure  2.  Switch  1  (S1)  will  start  the  dryer  from 
a  momentary  pulse.  Switch  2  (S2)  will  control  the  level 
of  heat. 

The  heater  may  be  designed  to  operate  at  a  number 
of  different  levels  for  example  a  first  level  in  which  full 
heat  is  emitted  from  the  heater,  and  a  second  level  at 
which  less  heat  is  emitted  from  the  heater,  for  example, 
half  heat  output  compared  to  the  first  setting  of  the  heat- 
er  and  a  third  level  in  which  no  heat  is  emitted. 

In  one  embodiment,  S2  is  not  present,  and  a  link 
between  pins  15  and  14  will  be  fitted  so  that  a  full  heat 
programme  is  always  selected. 

In  a  further  embodiment  of  the  invention,  S2  com- 
prises  a  single  pole  on  /  off  switch  where,  in  position  1  , 
the  switch  is  off  and  there  is  no  signal.  This  will  result  in 
the  drying  programme  running  at  half  heat.  In  position 
2  pin  14  will  be  contacted,  and  the  drying  operation  will 

operate  at  full  heat. 
In  a  third  embodiment,  S2  comprises  a  3  position 

switch.  Position  1  contacts  pin  1  3  and  results  in  no  heat 
(cool  tumble)  in  the  drying  process.  Position  2  will  result 

5  in  no  signal  and  drying  will  take  place  at  half  heat.  In 
position  3  pin  14  will  be  contacted  and  the  drying  proc- 
ess  will  operate  at  full  heat. 

The  control  device  will  control  both  the  supply  and 
direction  of  PSC  motor  8.  The  switching  of  the  motor 

10  should  occur  when  the  motor  is  in  a  neutral  setting. 
The  heater  comprises  a  two  element  2500  watt  unit. 

The  heater  may  be  set  at  three  different  levels  namely 
full  heat,  half  heat  and  no  heat  by  switch  S2  as  men- 
tioned  hereinabove.  The  switch  will  be  mounted  on  the 

is  control  panel  5  of  the  tumble  dryer.  The  control  device 
will  therefore  power  the  heater  on  full,  half  or  no  heat 
settings  depending  on  the  position  of  the  heat  selection 
switch  S2. 

In  some  embodiments,  S2  will  not  be  present.  In 
20  such  circumstances,  the  control  device  will  operate  the 

heater  on  full  heat  at  all  times. 
Thermostat  3  is  mounted  in  the  exhaust  of  the  tum- 

ble  dryer  1  is  used  as  a  sensing  system  to  indicate  when 
the  load  is  almost  dry.  Once  the  thermostat  has  started 

25  operating  in  response  to  sensing  a  particular  tempera- 
ture  of  exhaust  air,  the  control  unit  begins  to  decrement 
a  timer.  After  a  predetermined  length  of  time,  the  heater 
is  switched  off  and  the  tumble  dryer  operates  in  a  cool 
down  setting  for  a  predetermined  length  of  time. 

30  Switch  S2  set  to  the  optional  cool  tumble  position 
1  ,  then  the  dryer  will  run  with  the  heater  off  for  a  preset 
time.  If  switch  S2  is  not  present  in  the  dryer,  the  dryer 
will  run  on  full  heat  for  a  different  predetermined  time. 

The  dryer  may  have  different  cycles  for  example  an 
35  anti-crease  cycle  which  minimises  the  need  to  iron  laun- 

dry  after  it  has  been  dried  in  the  dryer. 

Claims 
40 

1.  A  control  device  for  a  tumble  dryer,  the  control  de- 
vice  comprising  a  moisture  sensor,  and  a  timer,  the 
timer  being  triggered  by  the  sensor  on  sensing  a 
predetermined  trip  point,  and  the  timer  causing  the 

45  tumble  dryer  to  switch  off  at  the  end  of  a  predeter- 
mined  time  period  after  the  timer  has  been  trig- 
gered. 

2.  A  device  according  to  claim  1  ,  further  comprising  a 
so  micro-processor  containing  a  number  of  different  al- 

gorithms. 

3.  A  device  according  to  claim  1  or  claim  2,  wherein 
the  moisture  sensor  is  a  temperature  sensor  com- 

55  prising  a  thermostat  sensitive  to  the  temperature  of 
exhaust  air  exiting  from  the  tumble  dryer. 

4.  A  device  according  to  claim  1  or  claim  2,  wherein 

3 
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the  moisture  sensor  comprises  a  thermistor. 

5.  A  device  according  to  claim  1  or  claim  2,  wherein 
the  moisture  sensor  comprises  a  thermocouple. 

5 
6.  A  device  according  to  claim  1  or  claim  2,  wherein 

the  moisture  sensor  comprises  a  humidity  sensor. 

7.  A  device  according  to  claim  1  or  claim  2,  wherein 
the  moisture  sensor  comprises  a  resistance  sensor.  10 

8.  A  device  according  to  any  one  of  the  preceding 
claims,  wherein  the  control  device  controls  the  heat 
output  of  the  heater. 

15 
9.  A  tumble  dryer  comprising  a  rotatable  drum  in  which 

laundry  may  be  dried,  a  motor  for  driving  the  rotating 
drum,  a  heater  for  heating  air  to  dry  the  clothes  with- 
in  the  rotatable  drum,  and  a  control  device  for  con- 
trolling  the  drying,  the  control  device  comprising  a  20 
moisture  sensor  and  a  timer,  the  timer  being  trig- 
gered  by  the  sensor  on  sensing  a  predetermined 
trip  point,  and  the  timer  causing  the  tumble  dryer  to 
switch  off  at  the  end  of  the  predetermined  time  pe- 
riod  after  the  timer  has  been  triggered.  25 

10.  A  tumble  dryer  according  to  claim  9,  comprising  a 
control  device  according  to  any  one  of  claims  1  to  8. 
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