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©  Washing  and  drying  machine  with  an  improved  safety  device  against  water  pollution. 
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©  The  washing  and  drying  machine  includes  in  a 
manner  known  in  it  self,  for  the  washing  part,  a 
washing  container  (1),  a  rotating  laundry  drum  (2) 
rotatably  housed  in  said  container  (1)  and  a  deter- 
gent  holder  (5)  with  washing  water  flowing  through  it 
from  a  port  (8)  for  the  supply  of  washing  water 
provided  with  an  air  gap  and  endowed  with  an  over- 
flow  outlet  (6)  and,  for  the  drying  part,  a  steam 
condenser  (10)  communicating  with  the  inside  of 
said  container  (1)  to  receive  the  steam  emanated  by 
the  washed  laundry  contained  in  the  drum  (2)  and 
with  a  nozzle  (11)  for  spraying  cold  water  for  the 
condensation  of  said  steam,  an  aspirator  (24)  asso- 
ciated  with  said  condenser  (10)  for  the  aspiration  of 
the  condensed  steam  formed  in  said  condenser  (10) 
and  for  its  conveyance  to  a  drying  area  (14)  for  the 
formation  of  dry  hot  air  and  a  recirculation  conduit 
(16)  of  dry  hot  air  inside  said  container  (1). 

With  a  view  to  ensuring  the  desired  anti-pollution 
safety  in  the  drying  stage  as  well,  the  spraying 
nozzle  (11)  communicates  with  a  space  (18)  above 
the  detergent  holder  (5),  that  is  located  below  a 
supply  port  (19)  of  condensation  water  with  a  pre- 
determined  air  gap  with  respect  to  it  and  has  an 
overflow  level  that  is  higher  than  that  of  said  overflow 
outlet  (6). 
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The  present  invention  relates  to  a  washing  and 
drying  machine  with  an  improved  safety  device 
against  water  pollution. 

A  washing  and  drying  machine  is  well-known  to 
include  the  two  functions  of  washing  and  drying  of 
clothes. 

Already  in  normal  washing  machines  the  need 
has  asserted  itself  for  some  time,  and  in  several 
Countries  it  has  become  mandatory,  to  provide  the 
water  inlet  circuit  with  means  for  preventing  the 
return  of  the  water,  already  mixed  with  detergents, 
into  the  mains  water  supply,  for  example,  after  a 
partial  or  total  blockage  of  the  machine's  discharge 
conduit. 

For  this  purpose,  in  particular,  between  the 
inlet  of  washing  water  and  the  highest  level  set  for 
the  detergents  inside  the  corresponding  holder, 
there  has  to  be  a  so-called  "air  gap",  generally  set 
at  20  mm  or  more. 

The  case  becomes  complicated  in  the  case  of 
washing  and  drying  machines,  wherein  the  steam 
condenser  requires  a  further  cold-water  inlet,  for 
which  the  use  of  the  "air  gap"  system  becomes 
difficult.  The  level  at  which  the  cold  jet  is  inserted 
into  the  steam  condenser  is  in  actual  fact  always 
below  the  level  of  overflow  used  in  the  detergent 
loading  circuit  for  the  washing  cycle,  so  that  it  is 
necessary  to  add  a  further  overflow  outlet  posi- 
tioned  so  as  to  prevent  the  elimination  of  the  "air 
gap"  provided  for  supplying  the  steam  condenser. 

The  object  of  the  present  invention  is  to  ac- 
complish  a  washing  and  drying  machine  endowed 
with  an  improved  safety  system  against  water  pol- 
lution. 

According  to  the  invention  such  object  is  at- 
tained  with  a  washing  and  drying  machine  compris- 
ing  a  washing  container,  a  rotating  laundry  drum 
rotatably  housed  in  said  container,  a  detergent 
holder  with  washing  water  flowing  through  it  from  a 
port  for  the  supply  of  washing  water  provided  with 
an  air  gap  and  endowed  with  an  overflow  outlet,  a 
steam  condenser  communicating  with  the  inside  of 
said  container  to  receive  the  steam  emanated  by 
the  washed  laundry  contained  in  the  drum  and  with 
a  nozzle  for  spraying  cold  water  for  the  condensa- 
tion  of  said  steam,  an  aspirator  associated  with  said 
condenser  for  the  aspiration  of  the  condensed 
steam  formed  in  said  condenser  and  for  its  convey- 
ance  to  a  drying  area  for  the  formation  of  dry  hot 
air  and  a  recirculation  conduit  of  dry  hot  air  inside 
said  container,  characterized  in  that  said  spraying 
nozzle  communicates  with  a  space  above  the  de- 
tergent  holder  that  is  located  below  a  supply  port 
of  condensation  water  with  a  predetermined  air  gap 
with  respect  to  it  and  has  an  overflow  level  that  is 
higher  than  that  of  said  overflow  outlet. 

The  presence  of  the  abovementioned  space 
inside  the  detergent  holder  and  above  the  spraying 

nozzle  of  the  condensation  water  (and  the  cor- 
responding  connecting  conduit)  obviously  allows 
the  latter  to  have  a  suitable  air  gap  under  all 
operating  conditions,  discharging  any  excess  water 

5  first  of  all  into  the  holder  and  in  the  usual  syphon 
underneath  for  the  supply  of  water  and  detergent 
and  then,  in  case  of  overflow,  outside  the  machine 
through  the  holder's  overflow  outlet.  The  same 
space  ensures  simultaneously  a  predetermined  wa- 

io  ter  column  over  the  spraying  nozzle  and  thus  a 
suitable  water  pressure  at  the  nozzle  itself. 

These  and  other  features  of  the  present  inven- 
tion  shall  be  evident  from  the  following  detailed 
description  of  one  of  its  embodiments  illustrated  as 

75  a  non-limiting  example  in  the  enclosed  drawings, 
wherein: 

Fig.  1  shows  a  diagramatic  view  of  the  rear  part 
of  a  washing  and  drying  machine  according  to 
the  present  invention; 

20  Fig.  2  shows  a  diagramatic  view  of  the  ab- 
ovementioned  machine  in  a  partially-sectioned 
side  view; 
Fig.  3  shows  the  enlarged  detail,  in  a  lateral 
cross-section,  of  the  detergent  holder  used  in 

25  the  abovementioned  machine; 
Fig.  4  shows  the  enlarged  detail,  in  a  rear  cross- 
section,  of  the  steam  condenser  with  the  cor- 
responding  cold-water  spraying  nozzle. 
There  is  indicated  in  the  drawings  with  1  a 

30  conventional  washing  container  for  a  washing  and 
drying  machine,  inside  which  there  is  rotatably 
arranged  a  rotating  laundry  drum  2  accessible  from 
the  outside  through  a  port  3. 

The  loading  of  washing  water  the  inside  the 
35  container  1  up  to  a  level  A  takes  place  through  an 

inlet  syphon  4  (Fig.  1),  that  receives  water  mixed 
with  detergent  from  a  detergent  distribution  holder 
5  above,  that  contains  a  removable  drawer  21  with 
appropriate  detergents  22  for  washing,  bleaching, 

40  softening  and  so  on  up  to  maximum  level  B  (Fig.s 
1  and  3),  is  provided  with  an  overflow  outlet  6  that 
conveys  outside  the  casing  7  of  the  machine  and 
receives  cold  washing  water  from  a  conveyor  23 
located  in  front  of  a  supply  port  8  connected  to  a 

45  flexible  hose  9  controlled  by  a  usual  inlet  solenoid 
valve  (not  shown).  Between  the  supply  port  8  and 
the  conveyor  23  there  is  an  empty  space  or  "air 
gap"  that  extends  vertically  for  a  height  of  at  least 
20  mm  above  the  maximum  level  B  of  the  deter- 

50  gent  load  and  has  the  task  of  preventing  the  return 
of  water  mixed  with  detergent,  and  thus  polluted, 
into  the  water  mains. 

For  the  drying  part  the  machine  comprises  a 
steam  condenser  10  (Figures  1,  2  and  4)  con- 

55  stituted  by  a  wide  vertical  conduit  that  commu- 
nicates  at  its  lower  end  with  the  inside  of  the 
washing  container  1  so  as  to  receive  the  water 
vapour  released  by  the  washed  laundry  contained 
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in  the  drum  2  and  receives  at  a  height  that  is 
selected  in  an  appropriate  manner  in  relation  to  the 
level  A  of  the  water  in  the  container  a  cold-water 
spraying  nozzle  11  destined  to  cause  the  con- 
densation  of  the  steam  in  the  condenser  10.  At  the 
upper  end  of  the  condenser  10  there  is  an  aspirator 
24,  constituted  by  a  fan  12  and  by  a  motor  13,  that 
has  the  task  of  aspirating  the  steam  to  be  con- 
densed  from  the  container  1  and  that  condensed 
downstream  from  the  nozzle  11  and  to  send  it 
through  a  conveyor  26  to  a  drying  area  14,  where 
an  electrical  resistance  15  dries  the  condensed 
steam  and  correspondingly  forms  a  flow  of  dry  hot 
air  that  is  lastly  returned  to  the  container  1  through 
a  recirculation  conduit  16. 

For  the  supply  of  cold  water  to  the  spraying 
nozzle  11  the  latter  is  connected,  through  a  flexible 
hose  17,  to  the  bottom  of  an  internal  space  18  of 
the  detergent  holder  5  (Fig.s  1  and  3),  whose  top 
end  communicates  freely  with  the  holder  itself  and 
is  located  at  a  height  that  is  greater  than  that  of  the 
holder's  overflow  outlet  6  and  also  than  the  maxi- 
mum  level  B  of  the  detergents  in  the  holder.  This 
top  end  is  also  at  a  predetermined  vertical  dis- 
tance,  defining  an  "air  gap",  from  a  cold-water 
supply  port  19  above,  connected  to  a  flexible  hose 
20  controlled  by  a  usual  inlet  solenoid  valve  (not 
shown). 

During  the  execution  of  a  washing  cycle,  with 
the  aspirator  24  obviously  at  rest  together  with  the 
solenoid  valve  for  supplying  cold  water  to  the 
spraying  nozzle  11,  the  function  of  safety  against 
the  return  of  water  into  the  water  mains  is  executed 
by  the  air  gap  associated  with  the  port  supplying 
washing  water  8. 

Once  the  washing  cycle  is  over,  during  the 
subsequent  drying  operation,  a  similar  safety  func- 
tion  is  executed  by  the  air  gap  between  the  supply 
port  19  of  the  water  for  condensing  steam  and  the 
top  end  of  the  accumulation  space  below  18. 

The  water  accumulating  in  the  abovementioned 
space  also  constitutes  a  column  of  water  that  en- 
sures  a  constant  water  pressure  at  the  spraying 
nozzle. 

Any  excess  water  in  the  space  18  overflows 
from  the  same  and  ends  up  inside  the  holder  5  and 
from  here  into  the  washing  container's  inlet  syphon 
4.  Here  they  prevent  any  losses  of  steam  and  inlets 
of  cold  water. 

In  case  of  an  overflow  the  same  outlet  6  of  the 
holder  5  is  used  to  discharge  any  excess  of  water 
outside  the  cabinet  7  with  no  paths  of  interference 
with  live  electrical  parts. 

It  should  be  considered  that  the  safety  device 
operates  independently  of  the  presence  of  elec- 
trical  energy, 

Naturally  the  washing  and  drying  machine 
must  be  water-proof  up  to  the  overflow  outlet  level 

6.  For  this  purpose,  between  the  steam  condenser 
10  and  the  conveyor  of  condensed  steam  26  above 
there  is  a  gasket  25,  shown  in  Fig.  4. 

5  Claims 

1.  Washing  and  drying  machine  comprising  a 
washing  container  (1),  a  rotating  laundry  drum 
(2)  rotatably  housed  in  said  container  (1),  a 

io  detergent  holder  (5)  with  washing  water  flowing 
through  it  from  a  port  (8)  for  the  supply  of 
washing  water  provided  with  an  air  gap  and 
provided  with  an  overflow  outlet  (6),  a  steam 
condenser  (10)  communicating  with  the  inside 

is  of  said  container  (1)  to  receive  the  steam  ema- 
nated  by  the  washed  laundry  contained  in  the 
drum  (2)  and  with  a  nozzle  (11)  for  spraying 
cold  water  for  the  condensation  of  said  steam, 
an  aspirator  (24)  associated  with  said  con- 

20  denser  (10)  for  the  aspiration  of  the  condensed 
steam  formed  in  said  condenser  (10)  and  for 
its  conveyance  to  a  drying  area  (14)  for  the 
formation  of  dry  hot  air  and  a  recirculation 
conduit  (16)  of  dry  hot  air  inside  said  container 

25  (1),  characterized  in  that  said  spraying  nozzle 
(11)  communicates  with  a  space  (18)  above 
the  detergent  holder  (5)  that  is  located  below  a 
supply  port  (19)  of  condensation  water  with  a 
predetermined  air  gap  with  respect  to  it  and 

30  has  an  overflow  level  that  is  higher  than  that  of 
said  overflow  outlet  (6). 

2.  Washing  and  drying  machine  according  to 
claim  1  ,  characterised  in  that  said  air  gap  is  of 

35  at  least  20  mm. 

3.  Washing  and  drying  machine  according  to 
claim  1,  characterised  in  that  said  overflow 
outlet  (6)  communicates  with  the  outside  of  the 

40  machine's  cabinet  (7). 

4.  Washing  and  drying  machine  according  to 
claim  1,  characterised  in  that  said  overflow 
outlet  of  said  space  (18)  is  also  higher  than  the 

45  maximum  detergent  level  that  can  be  obtained 
in  said  holder  (5). 
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