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©  A  washing  machine  or  dishwasher  with  liquid  storage. 

©  The  washing  machine  or  dishwasher  has  a  res- 
ervoir  (11)  for  the  recovery  and  storage  of  rinsing 
water,  the  water  recovered  being  re-used  as  washing  \. 
water  in  a  subsequent  washing  operation,  or  as 
cooling  water  for  a  condenser  (4)  in  a  subsequent 
drying  operation,  the  cooling  water  in  turn  being  -i; 
recovered  in  the  reservoir  (11),  together  with  con-  \  
densation  water  resulting  from  the  drying  operation.  ->i 
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The  present  invention  relates  to  a  washing  ma- 
chine,  a  washing/drying  machine  or  a  dishwasher, 
with  liquid  storage  which,  by  recovering  the  wash- 
ing  water,  achieves  significant  savings  in  water 
consumption  and,  in  the  particular  case  of  wash- 
ing/drying  machines  or  dishwashers,  also  consider- 
able  savings  in  the  consumption  of  detergents  or 
salts  for  regenerating  the  water-softening  resin. 

It  is  known  that  domestic  washing  machines 
consume  large  amounts  of  water  and  detergents, 
although  considerable  progress  has  been  made  in 
increasing  their  efficiency  and  economy  in  opera- 
tion. 

At  the  moment,  the  average  water  consumption 
for  a  complete  washing  cycle  is  between  70  and  80 
litres  in  total,  which  is  already  a  much  lower  value 
than  the  previous  standard. 

Even  for  the  drying  operation,  although  the 
water  consumption  has  been  reduced  as  a  result  of 
the  improvement  of  condensation  systems,  it  re- 
mains  on  average  high,  around  30/40  litres  so  that 
120  litres  of  water  are  required,  on  average,  to 
complete  the  washing  and  drying  cycles  and  the 
treatment  of  a  standard  5kg  load  of  washing. 

As  is  known,  as  final  stages,  washing  pro- 
cesses  provide  for  one  or  more  rinsing  operations 
for  which  a  total  volume  of  the  order  of  30/40  litres 
of  cold  water  is  drawn  from  the  water  mains. 

The  rinsing  water  which,  during  the  last  rinsing 
operations  is  practically  clean,  is  discharged  into 
waste  collection  systems  and  is  lost. 

In  the  case  of  washing/drying  machines,  this 
loss  is  added  to  that  of  the  cooling  water  which  is 
passed  through  a  condenser  in  order  to  condense 
the  steam  developed  by  the  drying  operation,  and 
which  is  then  discharged. 

The  volume  wasted  is  of  the  order  of  30/40 
litres. 

To  this  loss  is  added  that  of  the  water  con- 
densed  from  the  steam  which,  although  its  volume 
is  relatively  small  in  comparison  with  those  men- 
tioned  above,  may  be  considered  valuable,  min- 
eral-free  distilled  water. 

Dishwasher  rinsing  water  has  similar  character- 
istics;  it  is  not  only  practically  clean  but,  since  it  is 
supplied  through  a  softening  resin  filter,  it  is  also 
decalcified. 

Another  considerable  disadvantage  of  washing 
machines  is  constituted  by  their  energy  consump- 
tion;  the  washing  water,  which  is  admitted  directly 
from  the  water  mains  and  which  is  therefore  at  a 
temperature  at  least  ten  degrees  centigrade  or  so 
below  the  ambient  temperature,  has  to  be  heated 
to  a  temperature  of  60°C  or  more  for  the  washing 
operations. 

The  heating  is  achieved  by  electrical  resis- 
tances  and  hence  by  the  conversion  of  valuable 
energy. 

If  water  were  available  at  least  at  ambient  tem- 
perature  (20-25°C)  or  at  a  higher  temperature,  a 
considerable  reduction  in  this  consumption  would 
be  possible. 

5  For  pressing  ecological  reasons  and  reasons  of 
economy  in  operation,  it  is  necessary  to  take  ac- 
count  jointly  of  all  the  causes  which  contribute  to 
consumption,  particularly  the  consumption  of  water, 
of  electricity  for  heating,  of  detergents,  and  of 

io  additional  softening  products  which  in  turn  contri- 
bute  to  the  running  costs  and  result  in  deterioration 
of  the  environment. 

It  is  therefore  desirable  to  have  washing  ma- 
chines  which  reduce  pollution,  the  consumption  of 

75  water,  detergents  and  also,  to  a  certain  extent, 
electrical  energy  and,  finally,  which  reduce  running 
costs. 

These  results  are  achieved  in  the  washing  ma- 
chine  of  the  present  invention  by  the  use  of  a 

20  storage  reservoir  which  enables  the  washing  water, 
particularly  the  rinsing  water,  to  be  recovered  for 
subsequent  re-use  in  washing  operations. 

According  to  a  further  aspect  of  the  present 
invention,  in  the  case  of  washing/drying  machines, 

25  the  recovered  rinsing  water  in  the  storage  reservoir 
is  used  as  the  cooling  fluid  for  condensing  the 
steam  from  the  drying  operation  and  is  recovered 
again,  together  therewith,  thus  achieving  the  dual 
effect  of  reducing  hardness  and  of  heating  the 

30  recovered  water  which,  when  re-used  in  a  subse- 
quent  washing  cycle  achieves  savings  in  the  con- 
sumption  of  detergents  and  of  heating  energy. 

According  to  a  further  aspect  of  the  present 
invention,  the  storage  reservoir  is  suitably  insulated 

35  so  as  to  prevent  heat  loss  from  the  recovered 
water. 

According  to  a  further  aspect  of  the  present 
invention,  the  storage  reservoir  is  supplied  by  the 
draining  pump  of  the  washing  machine  and  is  dis- 

40  posed  in  the  washing  machine,  in  relation  to  the 
washing  tank,  in  a  manner  such  that  it  can  supply 
the  washing  tank  by  gravity  without  the  need  for 
auxiliary  pumping  devices. 

To  advantage,  the  present  invention  may  also 
45  be  used  in  washing  machines  with  recirculated  flow 

and  with  dynamic  washing  cycles  of  the  type  de- 
scribed,  for  example,  in  the  Applicant's  Italian  pat- 
ent  No.  MI92A002562  filed  on  9/11/1992,  with  cu- 
mulative  savings  of  water  and  detergent. 

50  The  characteristics  and  advantages  of  the  in- 
vention  will  become  clearer  from  the  following  de- 
scription  of  a  preferred  embodiment  and  from  the 
appended  drawings  in  which: 

Figure  1  is  a  schematic,  sectioned,  front  view  of 
55  a  preferred  embodiment  of  a  washing  and  dry- 

ing  machine  with  liquid  storage  according  to  the 
present  invention, 
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Figure  2  is  a  schematic  vertical  section  of  the 
washing  machine  of  Figure  1  taken  in  several 
section  planes, 
Figure  3  is  a  schematic  vertical  section  of  a 
variant  of  the  washing  machine  of  Figure  1, 
taken  in  several  section  planes, 
Figure  4  is  a  schematic  vertical  section  of  a 
dishwasher  with  liquid  storage  formed  according 
to  the  present  invention. 
With  reference  to  Figures  1  and  2,  the  wash- 

ing/drying  machine  of  the  invention  comprises  a 
washing  tank  1  containing  a  washing  drum  2,  a 
filter-pump-diverter  3  of  the  type  described,  for 
example,  in  patent  application  No.  MI92A002597 
filed  on  12/11/1992,  a  condenser  4  with  a  suction- 
fan-motor  unit  5,  a  detergent  holder  6,  a  first  set  of 
elements  7  for  heating  the  washing  water,  a  second 
set  of  drying  heating  elements  8,  and  a  plurality  of 
connecting  pipes  and  control  valves  which  will  be 
considered  further  below. 

The  various  elements  are  housed  in  a  casing  9, 
preferably  of  standard  dimensions,  with  a  clear  top 
surface  10. 

A  collecting  reservoir  11  is  installed  on  the 
clear  top  surface. 

A  connection  to  the  water  mains,  controlled  by 
a  valve  12,  supplies  the  washing  machine  with  a 
flow  of  water  which  passes  through  a  pipe  13 
admitting  it  to  the  condenser  4,  and  is  poured  into 
the  tank  1  of  the  washing  machine  through  an 
outlet  opening  14  of  the  condenser. 

The  levels  to  which  the  washing  machine  is 
filled  are  controlled,  in  known  manner,  by  means  of 
one  or  more  level  sensors  30. 

The  liquid  in  the  tank  is  drawn  through  an 
outlet  15  by  the  filter-pump-diverter  unit  3  and, 
according  to  the  state  of  the  diverter,  is  forced  into 
a  drain  pipe  16  or  into  a  recirculating  pipe  17  from 
where  it  is  sent  through  a  diverter  valve  18  to  the 
detergent  holder,  where  it  is  discharged  into  one  of 
a  plurality  of  compartments  of  the  holder  6  through 
a  nozzle  19  which  is  orientable  in  known  manner. 

The  recirculated  flow  collects  the  detergent  se- 
lectively  from  one  of  the  various  compartments  and 
is  discharged  into  the  drum  of  the  washing  ma- 
chine  through  a  manifold  box  20,  a  siphon  21  and  a 
spray  nozzle  22. 

When  activated  in  an  appropriate  manner,  the 
diverter  valve  18  enables  the  water  which  is  in  the 
washing  tank  1  and  is  admitted  to  the  recirculation 
pipe  17  to  be  transferred  into  the  reservoir  11 
through  a  filler  23. 

The  liquid  admitted  to  the  storage  reservoir  1  1 
can  be  drained  into  the  condenser  4  through  a 
valve  24  with  two  inlets,  and  a  pipe  25,  and  from 
there  into  the  washing  tank  1  . 

One  inlet  of  the  valve  24  is  connected  to  an 
overflow  pipe  26  housed  in  the  reservoir  1  1  . 

In  the  rest  condition,  the  valve  24  connects  the 
pipe  26  to  the  pipe  25,  ensuring  that  the  level  to 
which  the  tank  is  filled  does  not  exceed  a  maxi- 
mum  safety  level. 

5  When  the  valve  24  is  activated,  the  second 
inlet  of  the  valve,  which  is  connected  to  the  bottom 
of  the  reservoir  1  1  ,  empties  the  tank. 

A  simple  valve  27  connecting  the  reservoir  11 
to  the  condenser  4  by  means  of  a  pipe  28  may  be 

io  used  instead  of  the  two-way  valve  24,  as  shown  in 
Figure  1  and,  in  this  case,  the  overflow  pipe  26  can 
be  connected  directly  to  the  pipe  28  or  to  the 
separate  pipe  25  in  order  to  admit  the  overflow 
liquid  to  the  condenser  4. 

is  The  volume  of  the  reservoir  is  preferably  of  the 
order  of  15  litres  so  as  to  ensure  that  it  can  hold 
10-12  litres  of  water,  which  corresponds  to  the 
quantity  normally  used  for  a  rinsing  operation,  plus 
a  suitable  additional  quantity  of  the  order  of  2.5/3 

20  litres  corresponding  to  the  condensed  water  pro- 
duced  during  a  drying  cycle. 

The  operation  of  the  washing/drying  machine 
of  Figures  1,  2  is  very  simple. 

The  washing  tank  1  may  be  filled,  in  known 
25  manner,  at  least  the  first  time  the  washing  machine 

is  used,  by  water  drawn  from  the  water  mains  by 
means  of  the  valve  12.  This  operation  also 
achieves  a  first  washing  of  the  condenser  4. 

The  prescribed  filling  level  A  is  determined  by 
30  the  sensor  20  which  sends  a  measurement  signal 

to  programming  and  control  devices  31  of  known 
type  which  may  be  electromechanical  or  electronic. 

The  filling  water,  which  is  heated  by  the  ele- 
ments  7  to  a  predetermined  temperature  detected 

35  by  a  sensor  33,  is  recirculated  through  a  recircula- 
tion  pipe  17,  the  valve  18  and  the  nozzle  19  so  as 
to  collect  the  necessary  detergent  from  the  holder 
6. 

The  washing  liquid  obtained  is  re-admitted  to 
40  the  tank  through  the  siphon  21  and  the  nozzle  22 

and  is  recirculated  continuously,  thereby  increasing 
washing  efficiency. 

Further  detergent  may  be  collected  in  the 
course  of  the  washing  with  recirculation. 

45  At  the  end  of  the  washing  stage,  the  dirty  liquid 
is  discharged  from  the  tank  through  the  drain  pipe 
16. 

Further  steps  follow,  for  example,  a  further 
filling  and  collection  of  softening  substances,  upon 

50  completion  of  which  one  or  more  rinsing  stages 
begin. 

With  the  last  rinsing  stage,  the  water  which, 
again,  is  drawn  from  the  water  mains  at  a  tempera- 
ture  of  the  order  of  10°C  is  admitted  to  the  tank 

55  through  the  pipe  13  and  the  condenser  4,  which  it 
cleans,  but  upon  completion  of  the  rinsing  opera- 
tion  instead  of  being  discharged  through  the  pipe 
16,  it  is  sent  through  the  recirculation  pipe  17  and, 

3 
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by  the  operation  of  the  valve  18,  is  stored  in  the 
reservoir  1  1  . 

The  recovery  operation  also  continues  during 
the  subsequent  spinning  step,  unless  the  reservoir 
1  1  is  already  full  to  a  predetermined  level  detected 
by  suitable  sensors  32,  in  which  case,  the  excess 
liquid  is  discharged  through  the  pipe  16. 

The  water  stored  in  the  reservoir  11  is  prac- 
tically  clean  and  is  characterised  by  hardness  cor- 
responding  to  that  of  the  water  supply  which,  on 
average,  measured  in  degrees  French,  is  of  the 
order  of  10°F. 

A  degree  French  corresponds  to  a  salts  con- 
tent  equivalent  to  0.01  gr  of  CaC03  per  m3  of 
water. 

The  spinning  operation  reduces  the  quantity  of 
water  absorbed  by  the  fabrics  but,  even  with  rapid 
spinning,  does  not  achieve  complete  drying. 

The  average  residual  water  content  is  of  the 
order  of  2.5  kg  for  a  washing  load  with  a  dry  weight 
of  5  kg. 

The  subsequent  drying  operation  removes  this 
water  content  in  the  following  manner. 

The  fan-motor  unit  5  and  the  heating  elements 
8  are  set  in  operation,  causing  an  air  flow  to  be 
drawn  from  the  washing  tank  through  the  opening 
14  of  the  condenser  4.  The  air,  which  is  heated  by 
the  elements  8,  is  blown  back  into  the  tank  1  . 

The  hot  air-flow  passes  over  and  through  the 
washing  drum,  heating  the  wet  load  in  the  drum, 
which  is  rotated  slowly,  causing  some  of  the  ab- 
sorbed  water  to  evaporate. 

The  damp  air  produced  is  drawn  into  the  con- 
denser  4. 

In  conventional  washing  machines,  the  con- 
denser  4  is  sprayed  with  a  sprinkled  contraflow  of 
cold  water  drawn  from  the  water  mains,  which  wets 
the  walls  of  the  condenser  and,  as  it  comes  into 
contact  with  the  steam,  causes  it  to  condense. 

The  cooling  flow  falls  into  the  tank  1  together 
with  the  condensate  flow  and  is  drawn  in  by  the 
pump  3  and  discharged  through  the  pipe  16. 

According  to  the  invention,  however,  the  cool- 
ing  flow  is  drawn  from  the  reservoir  11  by  the 
operation  of  the  valve  24  (or  27),  is  sent  into  the 
condenser  4,  collected  in  the  tank  1  and  re-ad- 
mitted  to  the  reservoir  11,  together  with  the  con- 
densate  flow,  by  the  pump  3. 

The  water  in  the  reservoir  11  is  recirculated 
several  times  until  the  water  content  of  the  load  is 
reduced  to  optimal  conditions  for  subsequent  iron- 
ing  which,  by  way  of  indication,  is  equal  to  0.3-0.5 
kg  per  load. 

Naturally,  more  thorough  drying  can  be  pro- 
grammed. 

In  the  course  of  the  drying  process,  two  phe- 
nomena  occur;  the  heat  of  condensation  of  the 
steam  is  yielded  to  the  cooling  fluid  which  is  heat- 

ed  and  the  liquid  condensed  from  the  steam,  which 
has  zero  hardness,  is  mixed  with  the  cooling  liquid, 
reducing  its  hardness. 

An  undesired  effect  also  present  in  conven- 
5  tional  washing  machines  is  that  a  fraction  of  the 

condensation  water  and,  in  the  case  of  condensers 
in  which  the  cooling  fluid  is  in  direct  contact  with 
the  steam,  also  a  fraction  of  the  cooling  water,  is 
drawn  in  mechanically  in  nebulized  form. 

io  When  this  water  is  brought  into  contact  with 
the  heating  elements  it  is  transformed  into  steam 
which  has  to  be  recondensed. 

In  practice,  this  effect  increases  the  quantity  of 
water  vapourized,  and  the  corresponding  energy 

is  consumption,  by  about  5%. 
In  theory,  the  heat  of  condensation  developed 

could  boil  a  volume  of  10  litres  of  cooling  water. 
In  practice,  because  of  the  inevitable  loss  of 

heat  from  the  condenser,  the  tank  1,  the  filter- 
20  pump-diverter  unit,  the  pipes  for  recirculating  the 

cooling  fluid  and  the  reservoir  11,  the  heating  is 
more  limited,  to  a  temperature  of  the  order  of  about 
50°C,  also  for  a  quantity  of  cooling  water  of  the 
order  of  10  litres. 

25  Moreover,  in  order  to  keep  this  heating  within 
permissible  limits,  even  if  heat  loss  is  minimal,  the 
reservoir  11  may  naturally  be  dimensioned  for  re- 
covering  a  larger  volume  of  rinsing  water  or,  as  will 
be  explained  in  detail  below,  some  of  the  hot 

30  rinsing  water  in  the  reservoir  11  may  be  replaced 
by  cold  water  brought  in  from  the  water  mains, 
although  this  approach  limits  the  savings  of  water, 
energy  and  detergent  which  can  be  achieved. 

As  already  indicated,  the  other  effect  achieved 
35  is  the  decalcification  of  the  water  recovered,  the 

hardness  of  which  is  reduced  by  about  6-7°  and 
brought  to  about  23°. 

Clean,  warm  and  partially  decalcified  water  is 
therefore  available  in  the  reservoir  11  and  can  be 

40  re-used  for  a  subsequent  washing  cycle. 
Even  if  the  subsequent  washing  cycle  is  post- 

poned  for  hours  or  days,  the  heat  content  of  the 
water  in  the  storage  reservoir  is  not  entirely  lost 
since  the  temperature  of  the  water  will  fall  to  am- 

45  bient  temperature  (20°C-25°C)  asymptotically. 
Moreover,  the  reservoir  11  may  be  suitably 

insulated  so  as  to  retain  the  heat  content  of  the 
stored  liquid  for  one  or  more  days,  if  not  for  weeks. 

Finally,  it  may  be  envisaged  that  the  market,  or 
50  a  sector  of  the  market,  will  develop  towards  wash- 

ing  machines  with  more  limited  loading  capacities 
(3kg  instead  of  5kg)  for  use  predominantly  for 
carrying  out  two  or  more  successive  combined 
washing/drying  operations  with  considerable  sav- 

55  ings  of  electrical  energy  and  liquid. 
The  saving  of  detergent  is  also  significant;  the 

detergent  manufacturers  suggest  that  the  optimal 
detergent  requirement  for  a  standard  5  kg  load  with 

4 
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water  hardness  of  30°  is  of  the  order  of  140  gr.  For 
hardness  of  between  15°  and  25°,  the  recommend- 
ed  reduction  is  about  40  gr,  with  a  considerable 
saving. 

Once  the  reservoir  11  is  filled  with  recovered 
water,  the  subsequent  washing  operations  take 
place  with  the  activation  of  the  valve  24  (or  27) 
instead  of  the  valve  12. 

The  tank  is  filled  with  recovered  water  which  is 
heated,  if  necessary,  in  order  to  supplement  its 
heat  content  and  raise  its  temperature  to  a  pre- 
determined  value. 

The  softened  water  loaded  is  then  recirculated 
in  order  to  collect  the  detergent  which,  conve- 
niently,  is  measured  out  according  to  the  lower 
hardness. 

In  conclusion,  there  are  considerable  water 
savings  of  40-50  litres  for  a  total  of  120,  partially  as 
a  result  of  the  recovery  of  the  rinsing  water  (10 
litres)  and  partially  as  a  result  of  the  use  of  recov- 
ered  water  instead  of  the  cooling  water  (30-40 
litres),  as  well  as  considerable  energy  savings  for 
the  heating  of  the  washing  water  (from  0.4  to  2  kw 
hours,  according  to  the  residual  temperature  of  the 
recovered  water)  and  considerable  savings  in  de- 
tergent  (40  g  per  load). 

Clearly,  the  embodiment  described  constitutes 
only  a  preferred  embodiment,  and  the  dimension- 
ing  of  the  recovery  reservoir  and  the  operating 
methods  used,  which  can  be  programmed  accord- 
ing  to  the  user's  specific  requirements,  can  make 
possible  and  give  preference  to  some  aspects  of 
the  saving. 

For  example,  a  reservoir  dimensioned  for  hold- 
ing  25  litres  of  water  can  enable  the  water  from  one 
or  two  rinsing  operations  to  be  recovered  (possibly 
according  to  the  user's  selection),  and  a  drying 
step  carried  out  in  two  stages,  one  delayed  with 
respect  to  the  other,  or  with  a  slow  cycle,  so  that 
the  recovered  water  can  cool  by  heat  dissipation, 
can  achieve  a  greater  reduction  in  hardness. 

Finally,  where  considerations  of  size  do  not 
allow  the  installation  of  a  recovery  reservoir  of 
sufficient  capacity,  some  of  the  rinsing  water  can 
be  recovered  and  the  washing  tank  can  be  filled  up 
with  a  supplement  from  the  mains. 

A  similar  supplement  may  be  introduced  during 
the  drying  operation  by  the  replacement  of  some  of 
the  recirculation  water,  which  is  too  hot  and  is 
discharged,  by  cold  water  from  the  mains. 

In  this  connection,  it  is  appropriate  to  provide 
further  details;  the  drying  and  recirculation  of  the 
cooling  water  may  be  controlled  by  the  program- 
mer  31  by  the  intermittent  operation  of  the  pump  3 
to  ensure  that  a  minimum  level  C  of  cooling  and 
condensation  water  output  from  the  condenser  4  is 
present  in  the  tank. 

The  temperature  of  this  water  is  detected  by 
the  sensor  33  and  is  sent  to  the  programming  and 
control  device  31  which  is  preferably  electronic. 

When  the  temperature  detected  by  the  sensor 
5  33  exceeds  a  predetermined  value,  for  example 

55°C,  the  programming  and  control  device  31  op- 
erates  the  pump-diverter  unit  3  for  a  predetermined 
period  of  the  order  of  a  few  minutes  so  as  to  drain 
the  cooling  flow  from  the  condenser  4,  through  the 

io  pipe  16. 
The  flow  rate  of  the  cooling  liquid  is  deter- 

mined  with  sufficient  precision  by  the  hydrostatic 
head  applied  by  the  liquid  present  in  the  reservoir 
to  the  outlet  nozzle  at  the  end  of  the  pipe  25  (or 

is  28),  and  by  the  outlet  section  of  the  nozzle. 
The  discharge  from  the  reservoir  of  a  predeter- 

mined  quantity  of  liquid,  for  example  3  litres,  which 
is  equal  to  about  25%  of  the  liquid  recovered 
(rinsing  water  and  condensation  water)  can  thus  be 

20  controlled  with  sufficient  precision,  in  dependence 
on  the  discharge  time. 

Immediately  afterwards,  an  equivalent  volume 
of  cold  water  (at  about  10°C)  may  be  admitted  from 
the  mains  to  the  condenser  and  from  there  to  the 

25  tank  1  ,  by  the  operation  of  the  valve  12. 
The  volume  admitted  may  be  controlled  by  the 

programmer  31  by  means  of  the  level  sensor  30 
(possibly  with  several  successive  doses  to  avoid 
wetting  the  washing  in  the  drum  2)  and  can  be  sent 

30  back  to  the  reservoir  11  to  supplement  the  liquid 
therein,  the  temperature  of  which  is  reduced  by 
10°C  or  more,  upon  the  hypotheses  made. 

It  is  worth  noting  that  the  temperature  of  the 
liquid  in  the  reservoir  11  and  the  supplementing 

35  thereof  may  be  controlled  with  the  use  of  sensors 
such  as  the  sensors  30  and  33  which  are  normally 
already  present  in  washing  machines,  without  the 
need  for  additional  sensors,  although  there  is  noth- 
ing  to  prevent  the  use  of  additional  sensors.  It  is 

40  necessary  simply  to  bear  in  mind  that  the  tempera- 
ture  of  the  cooling  water  output  from  the  condenser 
is  a  few  degrees  centigrade  (from  10  to  20°C) 
higher  than  that  in  the  reservoir  1  1  . 

The  arrangement  of  the  recovery  reservoir  on 
45  top  of  the  body  of  the  washing  machine  is  shown  in 

Figures  1  and  2  purely  by  way  of  example  and 
technological  progress  has  enabled  the  production 
of  washing  machines  which  are  more  and  more 
compact  for  the  same  load  capacity,  also  enabling 

50  the  production  of  washing  machines  which  have 
recovery  reservoirs  and  can  also  be  "built  in"  be- 
neath  a  work  surface  disposed  at  a  standard  height 
of  85  cm,  with  a  depth  of  60  cm  and  a  width  of  no 
more  than  60  cm. 

55  Figure  3  is  a  schematic  vertical  section  similar 
to  Figure  2,  showing  a  washing/drying  machine  of 
this  type. 

5 
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In  Figure  3,  the  elements  which  are  functionally 
equivalent  to  those  shown  in  Figure  1  have  the 
same  reference  numerals. 

In  this  embodiment,  the  reservoir  1  1  is  installed 
behind  the  body  of  the  washing  machine  and  ex- 
tends  downwards  to  a  level  H  which  is  no  lower 
than  the  maximum  level  to  which  the  washing  tank 
1  is  filled. 

This  ensures  that  the  reservoir  11  is  emptied 
completely  in  order  to  fill  the  washing  tank. 

As  in  Figure  1  ,  the  drain  valve  24  opens  in  the 
bottom  of  the  reservoir  11  but,  unlike  the  embodi- 
ment  of  Figure  1,  the  pipe  25  is  preferably  con- 
nected  to  the  outlet  15. 

In  this  case,  in  order  to  ensure  a  cooling  flow 
to  the  condenser  4,  in  addition  to  the  valve  24  and 
the  pipe  25  it  is  essential  to  provide  a  valve  27  and 
a  pipe  28  for  sending  the  cooling  flow  to  the 
condenser. 

The  pipe  28  opens  into  the  condenser  at  a 
level  below  than  to  which  the  reservoir  11  is  filled 
but  above  the  the  level  of  the  condenser  4,  so  as  to 
ensure  a  hydrostatic  head  which  causes  a  flow 
from  the  reservoir  towards  the  condenser. 

In  order  to  prevent  the  volume  of  liquid  in  the 
reservoir  11  from  becoming  stratified  according  to 
its  temperature,  the  recirculation  flow  is  admitted  to 
the  reservoir  11  through  an  inverted  siphon  pipe 
which  sends  the  filling  flow  to  the  bottom  of  the 
reservoir. 

The  foregoing  description  refers  to  a  wash- 
ing/drying  machine  as  being  the  machine  which 
best  achieves  the  advantages  indicated  above  but, 
clearly,  the  invention  can  also  be  applied  with  sub- 
stantial  benefits  to  washing  machines  without  dry- 
ing  devices. 

It  can  also  be  applied  to  dishwashers. 
Figure  4  shows  schematically  and  sectioned  in 

several  section  planes,  a  dishwasher  with  a  storage 
reservoir  according  to  the  present  invention. 

The  dishwasher  comprises  a  washing  tank  51  , 
a  pump  52,  a  resin  softening  filter  53,  a  container 
54  for  regenerating  salts  and  suitable  connecting 
pipes  and  control  valves. 

According  to  the  invention  it  also  comprises  a 
recovery  reservoir  55,  a  drain-flow  diverter  56  and 
a  valve  57  for  draining  the  reservoir  55. 

A  filler  valve  58  controls  the  drawing  of  water 
from  the  water  mains. 

The  filling  water  is  conveyed  as  far  as  the 
regenerating  salt  container  54  by  the  pipe  59  and, 
according  to  the  orientation  of  an  outlet  nozzle  60, 
is  transferred,  through  a  pipe  61,  bypassing  the 
regenerating  container,  to  the  softening  filter  53 
from  where  it  is  admitted  to  the  washing  tank 
through  a  pipe  68. 

It  is  preferably  admitted  to  the  washing  tank 
from  the  pipe  68  through  an  orientable  nozzle  62  in 

order  to  collect  detergent  from  a  detergent-holder 
with  one  or  more  compartments. 

When  the  nozzle  60  is  in  a  "regeneration" 
position,  the  filling  water  is  poured  into  the  con- 

5  tainer  54,  dissolving  regenerating  salts,  and  the 
solution  formed  is  sent  through  the  pipe  63  to  the 
filter  53  the  resin  of  which  is  regenerated. 

The  nozzle  60  and  the  container  54  are  in 
raised  positions  relative  to  the  level  of  the  washing 

io  tank  in  order  to  ensure  a  suitable  hydrostatic  head 
in  the  pipes  61-63  to  compensate  for  the  flow 
resistance  caused  by  the  filling  water  flowing 
through  the  pipes  and,  in  particular,  through  the 
filter  53. 

is  This  measure  is  adopted  in  order  to  avoid 
having  members  operating  at  water  mains  pressure 
downstream  of  the  valve  58,  whilst  ensuring  the 
necessary  flow  of  liquid  by  gravity  and  in  order  to 
have  a  standard  safety  air-gap  which  can  also 

20  make  use  of  systems  integrated  in  a  single  con- 
tainer. 

The  water  in  the  washing  tank,  which  is  filtered 
by  a  tray  64  for  collecting  solid  residues,  is  recir- 
culated  to  a  plurality  of  spray  nozzles,  not  shown, 

25  by  a  pump,  not  shown,  with  a  suitable  head. 
A  second  pump  52  connected  to  the  tray  64 

enables  the  washing  or  rinsing  water  to  be  drained 
through  the  diverter  56. 

When  it  is  activated,  the  diverter  56  sends  the 
30  rinsing  liquid  through  the  pipe  65  to  the  storage 

reservoir  55  instead  of  sending  it  to  the  drain  69. 
The  valve  57  with  two  inlets  enables  the  liquid 

stored  in  the  reservoir  55  to  be  drained  from  the 
reservoir  into  the  washing  tank. 

35  When  the  valve  57  is  de-activated,  it  opens  an 
overflow  pipe  66  of  the  reservoir  55  towards  the 
washing  tank. 

A  second  valve  67  with  two  inlets,  disposed  in 
the  inlet  pipe  68,  has  an  inlet  which  opens  into  the 

40  reservoir  55  and,  when  activated,  enables  the  liquid 
in  the  reservoir  to  flow  from  the  nozzle  62,  collect- 
ing  detergent. 

The  operation  of  the  dishwasher  of  Figure  4  is 
similar  to  that  of  the  washing  machines. 

45  Whereas  the  washing  water,  which  has  been 
softened  by  passing  through  the  filter  53  but  which 
is  dirty,  is  discharged  by  the  pump  52,  the  rinsing 
water,  which  is  also  softened  but  is  practically 
clean,  is  sent  into  the  reservoir  55  by  the  pump  52 

50  and  by  the  diverter  56  which  is  activated  as  appro- 
priate. 

It  can  be  drawn  therefrom  by  the  activation  of 
the  valve  67  (or  the  valve  57)  and  drained  into  the 
tank  51  for  a  subsequent  wash,  achieving  a  saving 

55  of  water  and  less  utilization  of  the  softening  resin 
which  results  in  a  saving  in  regenerating  salts. 

Moreover,  as  in  the  case  of  the  washing  ma- 
chines,  the  dishwasher  may  have  drying  devices 

6 
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with  the  associated  problems  of  the  dissipation  of 
the  liquid  condensed  and  of  the  cooling  liquid  from 
the  condenser. 

According  to  the  invention,  the  cooling  liquid 
may  be  replaced  by  the  recovered  liquid  accu- 
mulated  in  the  reservoir  55  by  devices  similar  to 
those  already  described  and  the  condensed  water 
can  be  recovered  achieving  beneficial  savings  in 
energy  consumption. 

In  this  case,  it  is  not  generally  necessary  to 
supplement/partially  replace  the  recovered  water 
with  cold  water  from  the  water  mains  because, 
since  crockery  does  not  become  impregnated  with 
water,  the  volume  of  water  to  be  evaporated  is 
much  smaller  and  much  less  than  a  litre. 

Even  a  reservoir  55  with  a  smaller  capacity  of 
the  order  of  5  litres,  provides  an  adequate  reserve 
of  liquid  to  supply  the  condenser  with  cooling  fluid. 

The  foregoing  description  relates  solely  to 
some  preferred  embodiments  of  the  invention  to 
which  many  variations  may  be  introduced. 

For  example,  the  two-way  flow  diverter  incor- 
porated  in  the  filter-pump-diverter  unit  3  and  the 
two-way  diverter  valve  18  may  be  replaced  by  a 
single  diverter  element  with  three  outlets,  disposed 
downstream  of  the  draining  and  recirculating  pump. 

Claims 

1.  A  washing  machine  or  dishwasher  comprising 
a  washing  tank  (1)  which  is  intended  to  be 
filled  with  liquid  to  a  predetermined  level  (A), 
means  (12)  for  admitting  water  to  the  tank,  a 
draining  pump  (3),  and  a  pipe  (15)  for  connect- 
ing  the  tank  to  the  inlet  of  the  pump,  charac- 
terised  in  that  it  comprises: 

-  a  reservoir  (11),  disposed  above  the  pre- 
determined  level  (A),  for  recovering  the 
liquid  in  the  tank, 

-  flow-diverting  means  (3,  18)  connected  to 
the  output  of  the  pump  (3)  for  switching 
the  flow  output  by  the  pump  selectively 
from  an  outlet  (16)  to  the  reservoir  (11), 

-  a  drain  valve  (24,  27)  for  connecting  the 
reservoir  (11)  to  the  washing  tank  (1), 
and 

-  programming  means  (31)  for  coordinating 
the  activation  of  the  flow-diverting  means 
(3,  18)  of  the  pump  (3)  and  of  the  drain 
valve  (24,  27)  in  order  to  send  a  volume 
of  liquid  in  the  tank  (1)  into  the  reservoir 
(11)  for  subsequent  reuse. 

2.  A  washing  machine  or  dishwasher  according  to 
Claim  1,  in  which  the  flow-diverting  means 
(3,18)  switches  the  output  flow  of  the  pump  (3) 
selectively  towards  an  outlet  (16),  towards  the 
reservoir  (11),  or  towards  a  recirculation  path 

(17,  19,  21)  leading  into  the  tank. 

3.  A  washing  machine  or  dishwasher  according  to 
Claim  2,  in  which  the  flow-diverting  means  (3, 

5  18)  comprises  a  first  diverter  (3)  for  selectively 
switching  the  output  flow  from  the  pump  (3) 
towards  the  outlet  (16)  and  the  recirculation 
path  (17)  and  a  second  diverter  (18)  inserted  in 
the  recirculation  path  (17)  for  selectively 

io  switching  a  recirculating  flow  towards  the  res- 
ervoir  (11)  or  towards  the  tank  (1). 

4.  A  washing  machine  or  dishwasher  according  to 
the  preceding  claims,  comprising  drying  de- 

15  vices  (8,  5),  a  condenser  (4)  for  the  steam 
developed  by  the  devices  (8,  5),  and  means 
(24,  27,  25,  28)  for  supplying  the  condenser  (4) 
with  a  condensation  cooling  flow  taken  from 
the  reservoir  (11),  the  cooling  flow  being  dis- 

20  charged  from  the  condenser  (4)  into  the  tank 
(1),  mixed  with  condensed  water. 

5.  A  washing  machine  or  dishwasher  according  to 
Claim  4,  in  which  the  supply  means  (24,  27, 

25  25,  28)  comprises  the  drain  valve  (24,  27)  and 
a  supply  pipe  (25,  28)  leading  into  the  con- 
denser  (4). 

6.  A  washing  machine  or  dishwasher  according  to 
30  Claim  4,  in  which  the  supply  means  comprise 

a  control  valve  (27)  in  addition  to  the  drain 
valve  (24)  and  a  supply  pipe  (28)  leading  into 
the  condenser. 

35  7.  A  washing  machine  or  dishwasher  according  to 
Claims  4,  5  and  6,  comprising  means  (33)  for 
detecting  the  temperature  of  the  cooling  flow, 
the  programming  means  (31)  supplementing 
the  cooling  flow  with  water  admitted  to  the  tank 

40  from  the  inlet  means  (12)  when  the  tempera- 
ture  detected  by  the  detection  means  exceeds 
a  predetermined  temperature. 

8.  A  washing  machine  or  dishwasher  according  to 
45  Claim  7,  in  which  the  temperature  detection 

means  (33)  is  disposed  in  the  bottom  of  the 
tank. 

9.  A  washing  machine  or  dishwasher  according  to 
50  the  preceding  claims,  comprising  means  (32) 

for  detecting  the  liquid  level  in  the  reservoir  in 
order  to  activate  the  programming  means  (31) 
to  switch  the  flow-diverting  means  (3)  at  the 
outlet  of  the  pump  (3)  towards  the  outlet  (16) 

55  when  the  liquid  level  in  the  reservoir  exceeds  a 
predetermined  value. 

7 
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10.  A  washing  machine  or  dishwasher  according  to 
Claim  7,  in  which  the  detection  means  (33) 
monitors  the  temperature  of  the  washing  liquid 
in  the  tank  in  the  course  of  a  washing  stage, 
and  the  temperature  of  the  cooling  liquid  out-  5 
put  by  the  condenser  in  the  course  of  a  drying 
stage. 

11.  A  washing  machine  or  dishwasher  according  to 
Claims  4  to  10,  in  which  the  programming  10 
means  (31)  controls  the  re-use  of  the  recov- 
ered  liquid  in  the  reservoir  as  washing  water  in 
a  subsequent  washing  stage,  the  discharge  of 
the  washing  water,  at  least  one  fill  of  rinsing 
water,  the  recovery  thereof  in  the  reservoir  and  is 
the  re-use  of  the  rinsing  water  as  cooling  water 
for  the  condenser  (4)  in  a  subsequent  drying 
stage,  and  the  recovery  of  the  cooling  water 
and  of  condensed  water  produced  during  the 
drying  stage  in  the  reservoir  (11).  20 

12.  A  washing  machine  or  dishwasher  according  to 
the  preceding  claims,  in  which  the  reservoir 
(11)  is  disposed  on  top  of  the  body  of  the 
washing  machine.  25 

13.  A  washing  machine  or  dishwasher  according  to 
the  preceding  claims,  in  which  the  reservoir 
(11)  is  disposed  behind  the  body  of  the  wash- 
ing  machine.  30 

14.  A  washing  machine  or  dishwasher  according  to 
the  preceding  claims,  comprising  means  for 
insulating  the  reservoir  thermally. 

15.  A  washing  machine  or  dishwasher  according  to 
the  preceding  claims,  comprising  overflow 
means  (26)  for  discharging  the  excess  liquid 
sent  to  the  reservoir  (11)  into  the  tank  (1). 

35 

40 
16.  A  washing  machine  or  dishwasher  according  to 

Claim  15,  in  which  the  overflow  means  (26)  is 
connected  to  an  inlet  of  the  drain  valve  (24)  or 
of  the  control  valve  (27),  the  drain  valve  (24)  or 
the  control  valve  (27)  being  constituted  by  a  45 
diverter  with  two  inlets,  the  normally  open  inlet 
of  the  diverter  being  connected  to  the  overflow 
means  (26). 

50 

55 
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