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(54)  Washer/Dryer. 

(57)  A  washer/dryer  comprises  a  drum  (4)  to  re- 
ceive  the  items  to  be  washed  and/or  dried  and  a 
fuel  fired  burner  (1)  to  provide  hot  exhaust  gas, 
the  drum  having  a  first  inlet  (11)  to  receive  water 
during  a  wash  cycle  to  wash  the  items,  a  second 
inlet  (8)  to  receive  hot  exhaust  gas  during  a 
drying  cycle  to  dry  the  items,  a  first  outlet  (1  7)  to 
discharge  the  water  and  a  second  outlet  to 
discharge  the  hot  exhaust  gas  from  the  drum. 
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The  present  invention  relates  to  a  washer/drier. 
According  to  the  present  invention  a  washer/drier 

comprises  a  drum  to  receive  the  items  to  be  washed 
and/or  dried  and  a  fuel  fired  burner  to  provide  hot  ex- 
haust  gas,  the  drum  having  a  first  inlet  to  receive  wa- 
ter  during  a  wash  cycle  to  wash  the  items,  a  second 
inlet  to  receive  hot  exhaust  gas  during  a  drying  cycle 
to  dry  the  items,  a  first  outlet  to  discharge  the  water 
and  a  second  outlet  to  discharge  the  hot  exhaust  gas 
from  the  drum. 

Preferably  the  first  inlet  is  connected  to  a  hot  wa- 
ter  pipe  and  to  a  cold  water  pipe. 

Suitably  the  first  inlet  is  connected  to  a  soap  pow- 
der  receptacle  whereby  soap  powder  can  be  trans- 
ported  into  the  drum  by  the  water. 

Conveniently  means  is  provided  to  heat  the  water 
after  it  enters  the  drum. 

In  one  embodiment  of  the  invention,  the  heating 
means  is  a  heat  exchanger  through  which,  during  a 
wash  cycle,  the  water  circulates  from  and  to  the  drum 
and  also  through  which,  during  a  wash  cycle,  the  hot 
exhaust  gas  leaving  the  burner  passes  to  heat  the  wa- 
ter  before  it  re-enters  the  drum. 

Preferably  means  is  provided  to  circulate  the  wa- 
ter  between  the  heat  exchanger  and  the  drum  during 
the  wash  cycle. 

Suitably  the  circulating  means  is  a  pump. 
Conveniently  means  is  provided  selectively  to 

force  the  hot  exhaust  gas  into  the  heat  exchanger  dur- 
ing  the  wash  cycle  and  then  into  the  drum  during  the 
drying  cycle. 

The  selective  means  may  comprise  first  and  sec- 
ond  fans,  the  first  fan  forcing  hot  exhaust  gas  into  the 
heat  exchanger  and  the  second  fan  forcing  hot  ex- 
haust  gas  into  the  drum  and  control  means  for  selec- 
tively  operating  the  respective  fan. 

Preferably  the  first  fan  is  located  in  the  second 
outlet  of  the  drum  and  the  second  fan  is  located  in  a 
hot  gas  outlet  of  the  heat  exchanger. 

An  embodiment  of  the  present  invention  will  now 
be  described  by  way  of  example,  with  reference  to  the 
accompanying  drawings,  in  which: 

Figure  1  is  a  diagrammatic  representation  of  the 
functional  elements  of  a  washer/dryer; 
Figure  2  is  a  flow  chart  diagram  of  a  typical  wash- 
er/dryer  washing  cycle;  and 
Figure  3  is  flow  chart  diagram  illustrating  a  typi- 
cal  washer/dryer  drying  cycle; 
Figure  1  illustrates  a  washer/dryer  comprising  a 

burner  1  ,  control  means  2  for  controlling  the  operation 
of  the  burner  and  ducts  3  for  d  irecting  hot  exhaust  gas 
separately  from  the  burner  to  a  drum  4  by  a  fan  5  on 
the  hot  gas  outlet  side  of  the  drum.  Alternatively,  the 
hot  gases  are  directed  through  a  heat  exchanger  6  by 
a  fan  7  for  heating  water  within  the  drum  or  while  not 
shown  while  being  supplied  to  the  drum. 

In  either  event  the  relevant  fan  units  vent  the  gas 
into  the  surrounding  atmosphere. 

In  Figure  1  ,  the  burner  1  is  shown  to  be  connected 
to  two  ducts  8,9.  The  first  duct  8  feeds  hot  gases  from 
the  burner  to  the  washing  drum  4  of  a  washing  ma- 
chine.  Movement  of  hot  gases  along  the  duct  8  and 

5  through  the  drum  4  is  determined  by  the  operation  of 
fan  5.  When  fan  5  is  in  an  off  condition  fan  7  is  oper- 
able  to  force  hot  gases  from  the  burner  along  duct  9 
through  heat  exchanger  6  thereby  heating  water 
which  has  been  introduced  into  drum  4  for  washing  a 

10  load  of  washing  (not  shown).  A  circulating  pump  10  is 
provided  to  assist  in  circulating  the  water  from  the 
drum  through  the  heat  exchanger  6  and  back  to  the 
drum  4. 

Water  for  washing  enters  the  drum  4  by  way  of  a 
15  first  inlet  pipe  11,  the  water  being  supplied  by  hot  and 

cold  water  pipes  12  and  13  respectively  supplying  hot 
water,  e.g.  domestic  gas  boiler  heated  water  at  say 
40°C  or  above  and  domestic  cold  water.  The  pipes  12 
and  13  are  connected  to  the  first  drum  inlet  pipe  11 

20  by  a  soap  powder  receptacle  14  as  conventional,  the 
receptacle,  in  use,  having  compartments  for  soap 
powder  or  detergent  and  possibly  softener.  Normally 
at  the  start  of  a  washing  cycle  hot  and  cold  water  are 
both  run  in  via  their  pipes  12  and  13  and  mix  in  the 

25  soap  dish  or  receptacle  14  prior  to  entering  the  drum 
4  via  the  inlet  pipe  11.  The  supply  of  the  water,  both 
hot  and  cold,  is  controlled  by  two  open-close  type  sol- 
enoid  valves  15  and  16  respectively  located  in  pipes 
12  and  13. 

30  Water  leaves  the  drum  4  via  an  outlet  1  7  and  eith- 
er  circulates  between  the  heat  exchanger  6  and  the 
drum  4  during  a  washing  cycle  or,  if  the  washing  or 
rinse  cycle  has  ended,  is  discharged  from  an  outlet  1  8 
located  between  the  circulating  pump  10  and  the  heat 

35  exchanger  6.  The  discharge  of  waste  water  is  control- 
led  by  an  open-close  type  solenoid  valve  1  9  located 
in  the  outlet  18.  The  valve  19  is  of  course  only  open 
when  water  is  being  discharged  from  the  drum  4.  Dur- 
ing  a  rinse  cycle  not  surprisingly  only  cold  water  from 

40  the  cold  water  pipe  13  is  run  into  the  drum  4,  the  sol- 
enoid  valve  15  of  hot  water  pipe  12  remaining  closed. 
It  will  be  appreciated  that  in  this  specification  "wash- 
ing"  cycle  includes  rinsing  cycle  as  well. 

The  operation  of  these  mechanically  intercon- 
45  nected  parts  is  controlled  by  a  micro-electronic  con- 

trol  unit  2  which  is  connected  to  receive  signals  from 
a  washer/dryer  mechanical  programmer  20  and  a 
washer/dryer  drying  timer  21  which  is  also  controlled 
directly  from  the  mechanical  programmer  20  as  indi- 

50  cated  by  the  connection  22  therebetween.  The  mech- 
anical  programmer  20  is  shown  connected  to  the  cir- 
culating  pump  10  and  fan  7  so  as  to  control  the  circu- 
lation  of  water  within  the  drum  4  and  operation  of  the 
fan  7  to  force  hot  gases  from  the  drum  along  the  duct 

55  9.  Fan  5  is  connected  to  drying  timer  21.  The  micro- 
electronic  control  unit  2  is  connected  also  to  a  gas 
supply  on/off  valve  23  and  to  both  an  ignition  and 
flame  failure  electrodes  24,  25  respectively.  The  pro- 
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grammer  20  also  controls  the  solenoid  valves  15,  16 
and  19. 

The  operation  of  the  washer/dryer  will  now  be  de- 
scribed  with  reference  to  a  typical  washing  cycle  for 
the  gas  fired  system  with  particular  reference  to  the  5 
flow  charts  of  Figures  2  and  3  where  once  the  wash- 
ing  machine  is  loaded  the  mechanical  programmer  20 
is  operated  to  select  a  particular  wash  cycle  in  which 
the  water  temperature  is  to  be  say  K°C.  Such  selec- 
tion  is  illustrated  diagrammatically  at  30  in  the  flow  di-  w 
agram  of  Figure  2.  Once  the  program  is  selected  the 
machine  begins  to  fill  as  represented  at  step  31  until 
a  predetermined  quantity  of  mixed  hot  and  cold  water 
is  fed  into  the  machine.  The  blowers  and  drum  motor 
are  then  switched  on  step  32.  After  X  seconds  the  gas  15 
supply  is  switched  on  at  step  33  followed  by  gas  igni- 
tion  at  step  34. 

Once  the  gas  has  ignited  the  flame  sensor  25  de- 
termines  whether  or  not  a  flame  is  present  in  the  burn- 
er.  If  a  flame  is  present  the  control  unit  maintains  the  20 
gas  supply  valve  23  in  an  on  condition  whereupon  the 
water  in  drum  4  is  heated  until  it  reaches  the  correct 
temperature  when  the  load  is  washed.  The  tempera- 
ture  of  the  water  is  monitored  at  37  to  determine 
whether  or  not  the  temperature  of  the  water  is  greater  25 
than  or  equal  to  the  temperature  K°C.  If  the  water  is 
less  then  temperature  K°C  a  check  is  made  as  to 
whether  or  not  a  flame  is  still  present.  If  the  flame  is 
still  present  the  water  is  re-heated  until  the  tempera- 
ture  reaches  or  is  greater  than  temperature  K°C.  If  on  30 
igniting  the  gas  no  flame  is  sensed  a  signal  is  fed  to 
the  gas  igniter  and  the  igniter  is  switched  on  to  re-ig- 
nite  the  flame,  step  38.  A  check  is  then  made  at  step 
39  to  test  whether  the  gas  has  lit  within  a  certain  time 
period  say  Y  seconds  and  if  the  gas  has  lit  a  signal  is  35 
passed  back  to  step  35  where  the  flame  is  sensed  and 
the  washing  of  the  load  proceeded  with  an  indicated 
at  step  36.  If  at  step  39  it  is  determined  that  the  gas 
has  not  lit  within  the  required  time  period  a  signal  is 
supplied  to  the  gas  on/off  supply  valve  23  and  the  gas  40 
supply  is  switched  off  automatically. 

When  the  wash  load  has  been  completed  and  the 
water  temperature  is  sensed  as  being  greater  than  or 
equal  to  K°C.  the  washing  cycle  is  then  completed  by 
going  through  the  steps  of  emptying  drum  wash  water  45 
41,  filling  drum  with  cold  water  42,  rinsing  the  wash- 
ing  load  43,  emptying  the  water  from  the  drum  44  and 
finally  spin  drying  45. 

Referring  now  to  Figure  3,  there  is  shown  a  flow 
chart  for  a  drying  cycle  and  after  completing  the  spin  50 
cycle  at  step  45  the  electronic  controller  determines 
whether  or  not  the  timer  is  set  step  50,  Figure  3,  and 
if  the  timer  is  not  set  a  no-signal  results  in  the  com- 
plete  stoppage  of  the  washing  machine,  see  step  51  . 

If  the  timer  has  been  set  the  number  of  minutes  55 
the  timer  has  been  set  is  determined  at  step  52.  The 
drying  blower  and  drum  motor  are  switched  on  as  in- 
dicated  at  step  53  and  after  a  certain  number  of  sec- 

onds  a  check  is  made  that  the  gas  supply  is  on,  step 
54,  and  subsequently  at  step  55  that  the  gas  igniter 
has  been  applied.  Aflame  sensor  56  then  determines 
whether  or  not  a  flame  is  present  and  if  not  the  con- 
troller  at  step  57  re-applies  the  gas  igniter  1  and  if 
there  is  no  gas  ignition  within  Y  seconds  at  step  58  the 
gas  supply  is  switched  off,  step  59.  However,  if  the 
gas  is  sensed  as  being  lit,  a  signal  is  fed  to  the  flame 
sensor  56  whereupon  the  flame  sensor  again  senses 
whether  or  not  there  is  a  flame  present.  With  the  burn- 
er  operating  correctly  a  check  is  made  at  step  60  as 
to  whether  the  actual  operating  time  t  is  greater  than 
or  equal  to  the  timer  set  time  T-5  seconds.  With  the 
actual  operating  time  t  less  than  T-5  a  NO  signal  is  re- 
turned  to  the  flame  sensor  step  and  the  dryer  or  dry- 
ing  process  is  continued.  When  the  operating  time  t 
is  greater  than  or  equal  to  the  set  time  T-5  seconds  a 
suitable  signal  is  transmitted  to  stage  61  where  the 
gas  supply  valve  18  is  operated  to  switch  off  the  gas 
supply  to  the  burner  1.  At  this  time  the  blower  and 
drum  motor  remain  on  to  continue  to  feed  any  residual 
hot  air  to  the  drum.  During  this  period  the  actual  op- 
erating  time  t  is  compared  with  the  set  time  T  and  if 
the  actual  time  t  is  not  greater  than  or  equal  to  the  set 
time  no  further  instruction  is  issued  and  the  control 
unit  simply  monitors  the  operating  time  until  it  is 
greater  than  or  equal  to  the  set  time  T.  When  this  con- 
dition  applies  the  blower  and  drum  motor  are  switched 
off,  stage  62,  and  the  washing/drying  cycle  is  finished 
stage  64. 

Although  the  above  invention  incorporating  Appli- 
cants'  invention  has  been  described  with  reference  to 
a  particular  washing  cycle  the  cycle  described  is  a 
general  cycle  and  can  be  varied  according  to  various 
preset  cycles  set  within  the  manual  programming  unit 
which  may  take  the  form  of  a  rotary  switch  or  a  series 
of  push  button  switches  or  electronic  switches  for  in- 
structing  the  electronic  control  unit  as  to  the  particu- 
lar  cycle  selected. 

Claims 

1.  A  washer/drier  comprises  a  drum  to  receive  the 
items  to  be  washed  and/or  dried  and  a  fuel  fired 
burner  to  provide  hot  exhaust  gas,  the  drum  hav- 
ing  a  first  inlet  to  receive  water  during  a  wash  cy- 
cle  to  wash  the  items,  a  second  inlet  to  receive  hot 
exhaust  gas  during  a  drying  cycle  to  dry  the 
items,  a  first  outlet  to  discharge  the  water  and  a 
second  outlet  to  discharge  the  hot  exhaust  gas 
from  the  drum. 

2.  A  washer/drier  as  claimed  in  claim  1  in  which  the 
first  inlet  is  connected  to  a  hot  water  pipe  and  a 
cold  water  pipe. 

3.  A  washer/drier  as  claimed  in  claim  1  or  claim  2  in 
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which  the  first  inlet  is  connected  to  a  soap  powder 
receptacle  whereby  soap  powder  can  be  trans- 
ported  into  the  drum  by  the  water. 

4.  A  washer/drier  as  claimed  in  any  of  claims  1  to  3  5 
in  which  heating  means  is  provided  to  heat  the 
water  after  it  enters  the  drum. 

5.  A  washer/drier  as  claimed  in  claim  4  in  which  the 
heating  means  is  a  heat  exchanger  through  10 
which,  during  a  wash  cycle,  the  water  circulates 
from  and  to  the  drum  and  also  through  which  dur- 
ing  the  wash  cycle,  the  hot  exhaust  gas  leaving 
the  burner  passes  to  heat  the  water  before  it  re- 
enters  the  drum.  15 

6.  A  washer/drier  as  claimed  in  claim  5  in  which 
means  is  provided  to  circulate  the  water  between 
the  heat  exchanger  and  the  drum  during  the  wash 
cycle.  20 

7.  A  washer/drier  as  claimed  in  claim  6  in  which  the 
circulating  means  is  a  pump. 

8.  A  washer/drier  as  claimed  in  any  of  claims  5  to  7  25 
in  which  means  is  provided  selectively  to  force 
the  hot  exhaust  gas  into  the  heat  exchanger  dur- 
ing  the  wash  cycle  and  then  into  the  drum  during 
the  drying  cycle. 

30 
9.  A  washer/drier  as  claimed  in  claim  8  in  which  the 

selective  means  comprises  first  and  second  fans, 
the  first  fan  forcing  hot  exhaust  gas  into  the  heat 
exchanger  and  the  second  fan  forcing  hot  ex- 
haust  gas  into  the  drum  and  control  means  for  se-  35 
lectively  operating  the  respective  fan. 

10.  A  washer/drier  as  claimed  in  claim  8  in  which  the 
firstfan  is  located  in  the  second  outlet  of  the  drum 
and  the  second  fan  is  located  in  a  hot  gas  outlet  40 
of  the  heat  exchanger. 

11.  A  washer/drier  substantially  as  hereinbefore  de- 
scribed  with  reference  to  the  drawings. 

45 

50 

55 

4 



EP  0  616  070  A1 

3 :  



tr  U  v  I  v  UJU  n  I 

f   r a f   w i t h  

W A T E R   T E M P   k  

L  

r  

3 0  

F I G .   2   A .  

r l L L   U K u n  
W I T H   W A T E R  

L  
i  ■ 

3 1  

D L U W C K  
A N D   D R U M  

M O T O R   O N  

L  

3 2  

' x '   S E C O N D S  

5  A S   S U P P L Y  

O N  

3 3  

^ D O E S ^   
.  

' L A M E   S E N S O R ^ l  

S E N S E   F L A M E ^  

i o   r  i A S   I O N   I  T O R  

O N  



kl  WWIWWfW  #~»  I 

I J 6  

LI  l r   l  j  
1 R U M   W A T E R  

i  ■ 

L  

^ 7  

/ / £ . ! .   u n u n   ■ 
m n   w a t e r  

I  

t i l   ir~r-  t  *\  A  mm. 

i  

7 / ? ( / A /   W A T E R  

♦  

- ^ D O E S ^ \  
G A S   L I G H T  

W I T H I N  

^ Y S E C S ? s  

\ N 0  

3 9  

H A S   b U H H L Y  

O F F  
\ 
r  

\ 2   F I G .   2 B .  



I  T L L t  

S T O P  

5 1  

TO  T  M l   N O T E S   \ 

i  

n  I  r\t .   t r r \   I 

4A/Z7  D R U M  

M O T O R   O N  
*—  —  *"*—  i 

L  

n r i   o n  
x '   S E C O N D S   -  

I A S   S U P P L Y  

O N  

§.1 

¥   1  

L 4 A f f   S E N S O R \  
S E N S E   F L A M E ^  

i  j > 1 S   I O N   I T   O R  

O N  



EP  0  616  070  A1 

F I G . 3 B .  

G A S   S U P P L Y  

O F F  

B L O W E R  

A N D   D R U M  
M O T O R   O F F  

I  

6 3  

C Y C L E  

F I N I S H E D  
6 4 -  

9 



EP  0  616  070  A1 

J  European  Patent 
Office 

EUROPEAN  SEARCH  REPORT Application  Number 
EP  94  30  1863 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  (Int.Cl.5) 

X 
A 

X 
A 

FR-A-1  164  718  (THERMOR  S.A.)  
*  the  whole  document  * 

US-A-2  827  783  (H.E.  HANDLEY) 
*  column  4,  line  74  -  column  5,  line  15  * 
*  column  5,  line  70  -  column  6,  line  40; 
f igures   7,10  * 

GB-A-1  107  345  (CONSTRUCTA-WERKE  GMBH) 
*  claim  1;  f igures  * 

1 , 4 - 6 , 8  
9 

1 
3 ,4 ,8 - lC  

1 ,4-7  

D06F58/26 
D06F39/04 

TECHNICAL  FIELDS 
SEARCHED  (Int.CI.5) 

D06F 

The  present  search  report  has  been  drawn  up  for  all  claims 
Place  of  tearck  Date  of  cajepldtoB  of  the  uarca  Fy—  it—  r 

THE  HAGUE  8  June  1994  Courrier ,   G 
CATEGORY  OF  CITED  DOCUMENTS 

X  :  particularly  relevant  if  taken  alone 
Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background O  :  non-written  disclosure P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  hut  published  on,  or 
after  the  filing  date 

D  :  document  cited  in  the  application L  :  document  cited  for  other  reasons 
A  :  member  of  the  same  patent  family,  corresponding document 

10 


	bibliography
	description
	claims
	drawings
	search report

