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Description 

The  present  invention  relates  to  a  washing  and  dry- 
ing  machine  with  an  improved  safety  device  against  wa- 
ter  pollution. 

A  washing  and  drying  machine  is  well-known  to  in- 
clude  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  deter- 
gents  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  wash- 
ing  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  ac- 
tual  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  positioned 
so  as  to  prevent  the  elimination  of  the  "air  gap"  provided 
for  supplying  the  steam  condenser. 

The  document  US-A-2  887  862  discloses  a  washing 
and  drying  machine  wherein  the  rinse  agent  is  prevented 
from  clogging  up  the  openings  in  the  system. 

The  object  of  the  present  invention  is  to  accomplish 
a  washing  and  drying  machine  endowed  with  an  im- 
proved  safety  system  against  water  pollution. 

According  to  the  invention  such  object  is  attained 
with  a  washing  and  drying  machine  comprising  a  wash- 
ing  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  ema- 
nated  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  con- 
denser  for  the  aspiration  of  the  condensed  steam  formed 
in  said  condenser  and  for  its  conveyance  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  detergent  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  corresponding  connect- 
ing  conduit)  obviously  allows  the  latter  to  have  a  suitable 

air  gap  under  all  operating  conditions,  discharging  any 
excess  water  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 

5  through  the  holder's  overflow  outlet.  The  same  space  en- 
sures  simultaneously  a  predetermined  water  column 
over  the  spraying  nozzle  and  thus  a  suitable  water  pres- 
sure  at  the  nozzle  itself. 

These  and  other  features  of  the  present  invention 
10  shall  be  evident  from  the  following  detailed  description 

of  one  of  its  embodiments  illustrated  as  a  non-limiting 
example  in  the  enclosed  drawings,  wherein: 

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

present  invention; 
Fig.  2  shows  a  diagramatic  view  of  the  abovemen- 
tioned  machine  in  a  partially-sectioned  side  view; 
Fig.  3  shows  the  enlarged  detail,  in  a  lateral 

20  cross-section,  of  the  detergent  holder  used  in  the 
abovementioned  machine; 
Fig.  4  shows  the  enlarged  detail,  in  a  rear  cross-sec- 
tion,  of  the  steam  condenser  with  the  corresponding 
cold-water  spraying  nozzle. 

25 
There  is  indicated  in  the  drawings  with  1  a  conven- 

tional  washing  container  for  a  washing  and  drying  ma- 
chine,  inside  which  there  is  rotatably  arranged  a  rotating 
laundry  drum  2  accessible  from  the  outside  through  a 

30  port  3. 
The  loading  of  washing  water  inside  the  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  re- 

35  movable  drawer  21  with  appropriate  detergents  22  for 
washing,  bleaching,  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 

40  in  front  of  a  supply  port  8  connected  to  a  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 

45  the  detergent  load  and  has  the  task  of  preventing  the  re- 
turn  of  water  mixed  with  detergent,  and  thus  polluted,  into 
the  water  mains. 

For  the  drying  part  the  machine  comprises  a  steam 
condenser  1  0  (Figures  1  ,  2  and  4)  constituted  by  a  wide 

so  vertical  conduit  that  communicates  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 
in  the  drum  2  and  receives  at  a  height  that  is  selected  in 
an  appropriate  manner  in  relation  to  the  level  A  of  the 

55  water  in  the  container  a  cold-water  spraying  nozzle  11 
destined  to  cause  the  condensation  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 
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a  motor  1  3,  that  has  the  task  of  aspirating  the  steam  to 
be  condensed  from  the  container  1  and  that  condensed 
downstream  from  the  nozzle  1  1  and  to  send  it  through  a 
conveyor  26  to  a  drying  area  14,  where  an  electrical  re- 
sistance  1  5  dries  the  condensed  steam  and  correspond- 
ingly  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  1  8  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  maximum  level  B  of  the  detergents  in  the  holder. 
This  top  end  is  also  at  a  predetermined  vertical  distance, 
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  as- 
pirator  24  obviously  at  rest  together  with  the  solenoid 
valve  for  supplying  cold  water  to  the  spraying  nozzle  1  1  , 
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  subse- 
quent  drying  operation,  a  similar  safety  function  is  exe- 
cuted  by  the  air  gap  between  the  supply  port  19  of  the 
water  for  condensing  steam  and  the  top  end  of  the  ac- 
cumulation  space  below  18. 

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

Any  excess  water  in  the  space  1  8  overflows  from  the 
same  and  ends  up  inside  the  holder  5  and  from  here  into 
the  washing  container's  inlet  syphon  4.  Here  they  pre- 
vent  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 
casing  7  with  no  paths  of  interference  with  live  electrical 
parts. 

It  should  be  considered  that  the  safety  device  oper- 
ates  independently  of  the  presence  of  electrical  energy, 

Naturally  the  washing  and  drying  machine  must  be 
water-proof  up  to  the  overflow  outlet  level  6.  For  this  pur- 
pose,  between  the  steam  condenser  1  0  and  the  convey- 
or  of  condensed  steam  26  above  there  is  a  gasket  25, 
shown  in  Fig.  4. 

Claims 

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

said  container  (1  )  to  receive  the  steam  emanated  by 
the  washed  laundry  contained  in  the  drum  (2)  and 
with  a  nozzle  (1  1  )  for  spraying  cold  water  for  the  con- 
densation  of  said  steam,  an  aspirator  (24)  associ- 

5  ated  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),  charac- 

10  terized  in  that  said  spraying  nozzle  (11)  communi- 
cates  with  a  space  (18)  above  the  detergent  holder 
(5)  that  is  located  below  a  supply  port  (19)  of  con- 
densation  water  with  a  predetermined  air  gap  with 
respect  to  it  and  has  an  overflow  level  that  is  higher 

is  than  that  of  said  overflow  outlet  (6). 

2.  Washing  and  drying  machine  according  to  claim  1  , 
characterised  in  that  said  air  gap  is  of  at  least  20  mm. 

20  3.  Washing  and  drying  machine  according  to  claim  1  , 
characterised  in  that  said  overflow  outlet  (6)  com- 
municates  with  the  outside  of  the  machine's  casing 
(7). 

25  4.  Washing  and  drying  machine  according  to  claim  1  , 
characterised  in  that  said  overflow  outlet  of  said 
space  (18)  is  also  higher  than  the  maximum  deter- 
gent  level  that  can  be  obtained  in  said  holder  (5). 

30 
Patentanspriiche 

1.  Waschtrockner  mit  einem  Waschbehalter  (1),  einer 
drehbar  in  dem  Behalter  (1)  aufgenommenen  Dreh- 

35  waschtrommel  (2),  einem  Waschmittelhalter  (5), 
wobei  Waschwasser  von  einer  Offnung  (8)  zum  Lie- 
fern  von  Waschwasser  durch  ihn  durchflieBt,  und 
der  mit  einem  Luftspalt  versehen  ist  und  der  mit 
einem  Uberflul3auslal3  (6)  versehen  ist,  einem  mit 

40  der  Innenseite  des  Behalters  (1)  ir  Verbindung  ste- 
henden  Dampfkondensator  (10)  zum  Aufnehmen 
des  Dampfes,  der  durch  die  in  der  Trommel  (2)  ent- 
haltenen  gewaschenen  Wasche  hervorgerufen 
wird,  und  mit  einer  Diise  (11)  zum  Spruhen  von  kal- 

45  tern  Wasser  zur  Kondensation  des  Dampfes,  einem 
mit  dem  Kondensator  (10)  verknupften  Entlufter  (24) 
zum  Absaugen  des  in  dem  Kondensator  (10)  kon- 
densierten  Dampfes  und  zum  Leiten  desselben  zu 
einem  Trockengebiet  (1  4)  zum  Bilden  von  trockener 

50  HeiBluft  und  einer  Ruckf  uhrleitung  (1  6)  f  ur  trockene 
HeiBluft  in  dem  Behalter  (1), 
dadurch  gekennzeichnet,  dal3  die  Spruhduse  (11) 
mit  einem  Raum  (1  8)  oberhalb  des  Waschmittelhal- 
ters  (5)  in  Verbindung  steht,  der  unterhalb  einer  Lie- 

55  feroffnung  (1  9)  fur  kondensiertes  Wasser  mit  einem 
vorbestimmten  Luftspalt  in  bezug  dazu  angeordnet 
ist  und  der  ein  UberfluBniveau  aufweist,  das  hoher 
als  der  Uberflul3auslal3  (6)  ist. 
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2.  Waschtrockner,  nach  Anspruch  1  , 
dadurch  gekennzeichnet,  da(3  der  Luftspalt  minde- 
stens  20  mm  betragt. 

3.  Waschtrockner,  nach  Anspruch  1  ,  s 
dadurch  gekennzeichnet,  dal3  der  Uberflul3auslal3 
(6)  mit  der  AuBenseite  des  Maschinengehauses  (7) 
in  Verbindung  steht. 

4.  Waschtrockner,  nach  Anspruch  1  ,  10 
dadurch  gekennzeichnet,  dal3  der  Uberflul3auslal3 
des  Raumes  (18)  ebenfalls  hoher  als  das  maximale 
Waschmittelniveau  ist,  das  in  dem  Halter  (5)  aufge- 
nommen  werden  kann. 

Revendications 

1.  Machine  a  laver  et  a  secher  comprenant  une  cuve 
de  lavage  (1),  un  tambour  a  linge  rotatif  (2)  monte  20 
rotatif  dans  ladite  cuve  (1),  un  bac  a  detersif  (5)  qui 
est  traverse  par  I'eau  de  lavage  sortant  d'un  orifice 
(8)  d'arrivee  d'eau  de  lavage,  equipe  d'une  coupure 
dans  I'air  et  muni  d'une  sortie  de  trop-plein  (6),  un 
condenseur  de  vapeur  (10)  communiquant  avec  25 
I'interieur  de  ladite  cuve  (1  )  pour  recevoir  la  vapeur 
degagee  du  linge  lave  contenu  dans  le  tambour  (2), 
et  muni  d'une  buse  (11)  destinee  a  pulveriser  de 
I'eau  froide  pour  la  condensation  de  ladite  vapeur, 
un  aspirateur  (24)  associe  audit  condenseur  (10)  30 
pour  aspirer  la  vapeur  condensee  formee  dans  ledit 
condenseur  (1  0)  et  I'envoyer  a  une  zone  de  sechage 
(14)  servant  a  former  de  I'air  chaud  sec,  et  un  con- 
duit  (1  6)  de  recyclage  de  I'air  chaud  sec  a  I'interieur 
de  ladite  cuve  (1  ),  caracterisee  en  ce  que  ladite  buse  35 
de  pulverisation  (11)  communique  avec  un  espace 
(18)  surmontant  le  support  de  detersif  (5)  et  place 
au-dessous  d'un  orifice  (19)  d'arrivee  de  I'eau  de 
condensation,  avec  une  coupure  dans  I'air  predeter- 
mine  en  aval  de  cet  orifice,  et  qui  possede  un  40 
niveau  de  trop-plein  qui  est  plus  haut  que  ladite  sor- 
tie  de  trop-plein  (6). 

2.  Machine  a  laver  et  a  secher  selon  la  revendication 
1,  caracterisee  en  ce  que  ladite  coupure  dans  I'air  45 
est  d'au  moins  20  mm. 

3.  Machine  a  laver  et  a  secher  selon  la  revendication 
1  ,  caracterisee  en  ce  que  ladite  sortie  de  trop-plein 
(6)  communique  avec  I'exterieur  de  la  carrosserie  so 
(7)  de  la  machine. 

4.  Machine  a  laver  et  a  secher  selon  la  revendication 
1  ,  caracterisee  en  ce  que  ladite  sortie  de  trop-plein 
dudit  espace  (1  8)  est  elle  aussi  placee  plus  haut  que  55 
le  niveau  maximum  de  detersif  qui  peut  etre  loge 
dans  ledit  bac  (5). 
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