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Description 

This  invention  relates  to  a  device  for  softening  water  for  dishwashing  machines,  and  regards  specifically 
a  special  arrangement  and  configuration  of  the  container  for  the  ionic  resin  used  for  softening  the  water,  of  the 

5  salt  container  and  of  the  vessel  for  collecting  the  water  which  regenerates  the  ionic  resin,  as  well  as  the  conduits 
which  feed  the  water  and  interconnect  said  vessel  and  said  containers,  obtaining  overall  an  integrated  unit  cap- 
able  of  providing  several  advantages  compared  to  other  known  systems. 

Generally  known  are  water  softening  devices  which  comprise  an  ionic  resin  container,  a  regeneration  salt 
container  and  a  vessel  for  collecting  the  regeneration  water,  formed  separately  from  one  another  ;  thus  during 

w  assembling  and  installation  in  a  dishwashing  machine,  relative  interconnecting  tubes  have  to  be  fitted  which 
may  cause  possible  water  leaks.  Moreover  the  configuration  and  separate  arrangement  of  the  containers  for 
salt  and  ionic  resin  as  well  as  the  vessel  for  the  regeneration  water,  lead  to  greater  dimensions  and  more  com- 
plex  assembling  operations. 

From  EP-A-205787  a  water  softening  device  is  known  in  the  form  of  a  single  unit  comprising  in  combination 
15  a  ionic  resin  container  connected  to  the  interior  of  the  tank  of  a  dishwashing  machine,  respectively  to  the  inlet 

for  the  water  through  a  feeding  conduit  provided  with  a  lateral  opening,  and  a  salt  container  connected  to  the 
resin  container  by  means  of  a  solenoid  valve  ;  the  device  furthermore  comprises  a  regeneration  vessel  having 
a  first  regeneration  chamber  opening  into  the  salt  container  and  connected  to  a  venting  aperture  and  at  least 
a  second  regeneration  chamber  for  collecting  supplemental  regeneration  water. 

20  Said  water  softening  device  presents  a  very  complex  structure  in  which  the  chambers  for  collecting  regen- 
eration  waters  are  separately  charged  from  the  upper  ends  and  are  selectively  discharged  at  the  bottom  by  a 
rotational  valve  means  which  is  set  in  a  fixed  position  allowing  the  discharge  of  the  selected  chamber  only  ; 
therefore  in  non-selected  chambers  remain  water  for  a  long  period  of  time  which  may  cause  pollution  of  the 
water  fed  in  the  washing  tank  during  the  use  of  dishwashing  machine. 

25  Other  water  softening  devices  having  a  flat  configuration  are  known  from  CH-A-51  3.773,  FR-A-2482442 
and  FR-A-2442037  ;  in  particular  from  FR-A-2442037  a  water  softening  device  is  known  in  which  the  use  of  a 
water  feeding  conduit  is  suggested  having  an  arched  section  provided  with  a  lateral  opening  defining  an  air- 
break  for  the  flow  of  water. 

Therefore  an  object  of  present  invention  is  to  provide  a  device  for  softening  water  in  dishwashing  machines 
30  in  which  the  ionic  resin  container,  the  salt  container  and  the  vessel  for  collecting  the  regeneration  water  con- 

stitute  a  structural  and  functional  unit  of  minimal  dimensions  designed  to  provide  numerous  advantages  com- 
pared  to  previously  known  systems. 

More  particularly,  the  object  of  present  invention,  is  to  provide  a  water  softening  device  in  which  the  conduits 
for  interconnecting  the  various  containers  and  the  chambers  for  collecting  the  regeneration  water  have  been 

35  provided  as  integral  part  of  the  same  unit  in  which  the  use  of  rotational  valve  means  for  selecting  and  discharg- 
ing  a  regeneration  chamber  is  avoided,  thus  simplifying  the  construction  and  avoiding  pollution  of  the  water 
fed  to  the  washing  machine. 

A  further  object  of  this  invention  is  to  provide  a  softening  device  as  related  above,  by  means  of  which  the 
filling  of  one  or  more  chambers  of  the  vessel  for  the  regeneration  water  can  be  selected  by  simply  opening  or 

40  closing  a  venting  conduit. 
The  above  referred  objects  are  achieved  by  a  water  softening  device  comprising  the  features  of  claim  1  ; 

further  features  are  defined  in  dependent  claims  2  to  8. 
A  particular  embodiment  of  the  water  softening  device  according  to  this  invention  is  illustrated  as  follows 

with  reference  to  the  enclosed  drawings  in  which  : 
45 

Fig.  1  is  a  sectional  view  of  a  generic  dishwashing  machine  provided  with  a  water  softening  device  accord- 
ing  to  this  invention  ; 

Fig.  2  is  a  front  view  of  the  softening  device  of  Fig.  1  ; 
Fig.  3  is  a  side  view  of  the  softening  device  of  Fig.  1  ; 

so  Fig.  4  is  a  section  of  the  rear  side,  seen  in  the  plane  of  the  regeneration  water  vessel  ; 
Fig.  5  is  a  section  along  the  line  5-5  of  Fig.  4  ; 
Fig.  6  is  an  enlarged  sectional  view  along  the  line  6-6  of  Fig.  4  ; 
Fig.  7  is  an  enlarged  sectional  view  along  the  broken  line  7-7  of  Fig.  10  ; 
Fig.  8  is  an  enlarged  sectional  view  along  line  8-8  of  Fig.  10  ; 

55  Fig.  9  is  an  enlarged  sectional  view  along  the  line  9-9  of  Fig.  10  ; 
Fig.  10  is  a  horizontal  sectional  view  along  the  line  10-10  of  Fig.  2. 

Figure  1  shows  part  of  a  dishwashing  machine  1  0  comprising  a  washing  tank  1  1  provided  with  a  rotor  having 
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nozzles  12,  said  rotor  being  connected  to  a  pump  13  for  feeding  the  washing  water  in  an  usual  form.  14  in  Fig. 
1  indicates  as  a  whole  a  device  for  softening  water  according  to  this  invention,  which  is  partially  positioned  below 
and  on  a  side  of  the  washing  tank  11.  The  softening  device  is  shown  in  detail  in  the  remaining  figures. 

As  can  be  seen  from  Figs.  2,  3,  and  4,  the  softening  device  comprises  a  container  15  for  the  ionic  resin 
5  used  to  soften  the  water,  and  a  container  16  for  the  salt  used  to  regenerate  the  ionic  resin  which  is  connected 

to  the  container  15  by  means  of  a  solenoid  valve,  not  shown,  provided  in  a  seating  17  on  one  side  of  the  salt 
container  16. 

18  in  the  figures  indicates  a  vessel  for  collecting  the  regeneration  water  which  must  be  fed  to  the  salt  con- 
tainer  16  to  form  a  certain  amount  of  brine  required  to  regenerate  the  ionic  resin  in  the  container  15. 

w  As  shown  in  the  figures,  the  vessel  18  and  the  containers  15  and  16  constitute  an  integrated  functional 
and  structural  unit,  together  with  all  conduits  or  passages  for  circulating  the  water. 

In  particular,  the  vessel  1  8  is  flat  shaped  and  provided  with  a  conduit  19  for  feeding  the  water,  in  which  the 
conduit  19  comprises  a  rising  portion  19a  connect  to  the  inlet  fitting  20,  a  first  arched  or  arch  shaped  portion 
19b  and  a  second  arch  shaped  portion  19c,  concentric  and  internal  to  the  previous  one,  which  continues  with 

15  a  downwardly  directed  portion  19d  which,  via  a  duct  21  formed  in  the  bottom  part  of  the  softening  device,  com- 
municates  with  the  interior  of  the  ionic  resin  container  15,  as  shown  in  Fig.  7.  The  second  arched  portion  19c 
of  the  water  feeding  conduit,  on  its  inner  side  has  an  aperture  22  defining,  in  a  manner  in  itself  known,  an  air- 
break  for  the  water  flow  which  runs  along  the  conduit  1  9,  before  entering  the  ionic  resin  container  1  5  and  then 
the  tank  of  the  dishwasher  machine. 

20  The  flat  vessel  1  8  comprises  moreover  a  first  chamber  23  for  the  regeneration  water,  and  at  least  a  second 
chamber  24  communicating  with  the  first  one  and  which,  like  the  latter,  opens  at  the  bottom  into  the  salt  con- 
tainer  16  (Figs.  4  and  6)  via  a  set  of  openings  25  in  the  lower  part  23a  common  to  the  two  chambers  of  the  wall 
which  divides  from  the  interior  of  the  salt  container. 

The  first  chamber  23  again  opens  above  and  is  connected  to  the  feeding  conduit  19  by  a  second  lateral 
25  opening  26  provided  at  the  beginning  of  the  downwardly  oriented  portion  19d,  i.e.  after  the  arched  portion  19c; 

this  opening  26  can  be  properly  dimensioned  for  example  providing  it  in  a  plate,  not  shown,  which  can  be  inser- 
ted  in  a  seat  to  enable  the  vessel  18  to  be  filled  at  the  same  time  as  the  tank  1  1  of  the  dishwashing  machine. 

A  slanted  baffle  27  is  provided  between  the  upper  open  end  of  the  chamber  23  and  the  air-break  opening 
22  of  the  arched  section  1  9c  of  the  feeding  duct  to  prevent  any  leaks  of  water  from  the  opening  22,  from  entering 

30  the  chamber  23  by  varying  or  modifying  the  quantity  of  water  collected  in  it. 
The  chamber  23  is  further  connected  to  a  side  venting  chamber  28  by  means  of  an  opening  29  which  defines 

the  maximum  level  of  water  which  can  be  loaded  in  the  chambers  23  and  24  for  the  water  used  for  regenerating 
the  resin.  The  venting  chamber  28  in  turn  communicates  with  the  outside  by  means  of  an  upper  opening  30 
and  respectively  communicates  with  the  inside  of  the  tank  1  1  of  the  dishwashing  machine  by  means  of  a  circular 

35  opening  31  for  releasing  steam.  Between  the  upperopening  30  and  theloweropening  31  of  the  venting  chamber 
28,  fins  32,  slanted  in  opposite  directions  are  formed  to  define  a  steam  condenser,  integrated  with  the  unitary 
structural  assembly  of  the  softening  device. 

Unlike  the  first  chamber  23,  the  second  chamber  24  for  the  resin-regeneration  water  is  closed  and  com- 
municates  by  means  of  an  opening  34  with  a  separate  venting  duct  33,  positioned  behind  the  vessel  18  ;  a 

40  removable  plug  member  35  enables  the  venting  duct  33  to  be  closed  or  opened  respectively  so  as  to  prevent 
or  enable  respectively  chamber  24  together  with  chamber  23  to  be  filled. 

As  stated  previously,  communication  between  the  salt  container  16  and  the  resin  container  15  is  controlled 
by  a  solenoid  valve.  In  particular,  as  shown  in  the  details  of  Figures  9  and  10,  the  salt  container  16  communi- 
cates  by  means  of  slots  37  with  an  intermediate  chamber  38  having  on  the  opposite  side  a  hole  39  defining  a 

45  valve  seat  normally  closed  by  the  solenoid  valve  ;  in  this  way  the  chamber  38  and  therefore  the  salt  container 
16  can  communicate  with  the  bottom  of  the  ionic  resin  container  15  via  an  additional  conduit  40  and  a  hole  41 
in  the  base  wall  of  the  said  container  15.  The  latter,  in  the  example  given  in  Figure  7,  is  moreover  provided  with 
an  upper  outlet  42  which  protrudes  directly  into  the  washing  chamber  1  1  and  which  is  closed  by  a  removable 
cap  43  having  lateral  slots  44.  Since  the  level  of  the  water  in  the  tank  11  of  the  dishwashing  machine  must 

so  never  exceed  the  outlet  42  of  the  ionic  resin  container  1  5,  the  cap  43  serves  as  a  protection  to  prevent  the  dirty 
water  contained  in  the  tank  1  1  from  entering  the  ionic  resin  container  15.  Unlike  the  example  shown  in  Fig.  7, 
where  there  is  a  direct  outlet  for  water  from  the  resin  container  15  to  the  tank  1  1  of  the  dishwashing  machine, 
the  inlet  of  the  water  into  the  tank  1  1  could  be  positioned  differently  and  suitably  connected  by  means  of  a  water 
trap  or  in  some  other  way  to  the  outlet  of  the  ionic  resin  container  1  5. 

55  The  water  softening  device  of  the  invention  is  finally  completed  with  a  device  for  indicating  the  density  of 
the  brine  contained  in  the  salt  container  16,  in  the  form  of  a  device  integrated  with  the  structure  of  the  softening 
device.  More  particularly,  as  shown  in  Figs.  8  and  10,  inside  the  salt  container  16  a  sump  45  is  formed  which 
communicates  with  the  inside  of  the  container  16  by  openings  or  slots  46  in  a  separating  baffle.  Inside  the  sump 
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45  there  is  a  float  47  comprising  a  magnet  48  which,  as  a  function  of  the  position  assumed  by  the  float  47,  in 
turn  dependent  upon  the  density  of  the  brine,  actuates  or  de-actuates  a  magnetic  switch  49  situated  outside 
the  container  16,  connected  to  the  electrical  control  circuit  of  the  dishwashing  machine. 

The  softening  device  operates  as  follows  :  on  the  assumption  that  only  the  chamber  23  of  the  flat  vessel 
5  18  is  to  be  loaded,  the  plug  35  is  inserted  to  close  the  venting  duct  33.  When  water  is  fed  into  the  dishwashing 

machine,  the  water  flows  along  the  feeding  conduit  19  and  from  there,  via  the  lower  duct  21,  reaches  the  interior 
of  the  ionic  resin  container  15,  where  the  water  is  to  be  softened  before  being  fed  or  entering  the  washing  tank 
1  1  of  the  dishwashing  machine.  At  the  same  time  as  the  tank  1  1  of  the  dishwashing  machine  is  loaded,  a  certain 
quantity  of  water  passes  through  the  opening  26  of  the  feeding  conduit  19,  filling  the  chamber  23  for  the  regen- 

w  eration  water,  until  it  reaches  the  level  indicated  by  the  venting  opening  29.  This  water  cannot  be  released  into 
the  brine  container  16  and  thus  is  released  into  the  resin  container  15  since  the  outlet  opening  39  into  the  con- 
tainer  1  5  is  closed  by  the  solenoid  valve.  Moreover  the  water  in  the  chamber  23  cannot  enter  the  chamber  24, 
unless  in  a  minimal  part,  since  it  is  prevented  by  the  air  cushion  which  remains  in  the  chamber  itself.  Clearly, 
should  a  larger  quantity  of  water  be  required  for  regenerating  the  ionic  resin,  the  plug  35  only  has  to  be  removed 

15  to  enable  venting  of  the  air  and  thus  the  filling  of  both  chambers  23  and  24. 
The  water  which  may  fall  from  the  opening  22  in  the  arched  section  1  9b  of  the  feeding  conduit  1  9,  is  deviated 

by  the  baffle  27  towards  the  venting  chamber  28  and  from  there  is  introduced  into  the  washing  tank  1  1  through 
the  opening  31  on  the  base. 

During  the  operating  cycle  of  the  dishwashing  machine,  when  the  resin  in  the  container  15  has  to  be  regen- 
20  erated,  a  control  signal  is  given  to  the  above  mentioned  solenoid  valve  so  that  it  opens  the  valve  seat  39  enabl- 

ing  the  water  in  the  chamber  23  or  both  chambers  23  and  24  to  be  released  into  the  salt  chamber  16  to  cause 
a  given  quantity  of  brine  to  flow  towards  the  resin  to  be  regenerated.  At  the  new  washing  cycle  the  chamber 
23  or  both  chambers  23  and  24  are  again  filled  with  the  required  quantity  of  water. 

From  what  has  been  stated  and  shown  in  the  enclosed  drawings  it  is  therefore  clear  that  the  invention  deals 
25  with  a  water  softening  device  for  dishwashing  machines  comprising  a  salt  container,  an  ionic  resin  container 

and  a  vessel  for  collecting  the  regeneration  water,  in  the  form  of  a  structurally  integrated  unit  in  which  the  various 
component  parts  are  interconnected  by  means  of  internal  conduits  or  passages  which  avoid  the  use  of 
additional  connecting  tubes,  with  consequent  advantages  as  regards  operation  and  assembling.  The  flat  con- 
figuration  of  the  vessel  for  the  regeneration  water  and  its  configuration  of  a  single  part  integral  with  the  salt 

30  container  and  with  the  ionic  resin  container,  provide  a  structural  unit  of  extremely  small  dimensions  which  can 
be  easily  assembled  by  arranging  the  containers  15  and  16  below  and  respectively  the  vessel  18  on  one  side 
of  the  washing  tank  1  1  ;  in  this  way  the  water  softening  device  can  be  assembled  extremely  rapidly  and  with 
the  advantage  that  all  the  operations  usually  required  for  assembling  the  interconnecting  houses  and  of  the 
relative  sealing  bands  are  totally  eliminated.  Furthermore  the  adoption  of  chambers  open  below  in  the  vessel 

35  is  advantageous  in  that  it  allows  the  automatic  elimination  of  any  trace  of  stagnant  water  which  in  time  could 
cause  the  formation  of  algae  and  substances  likely  to  rot  with  the  result  of  unpleasant  smells. 

Claims 
40 

1.  A  water  softening  device  for  dishwashing  machines  comprising  in  combination  :  an  ionic  resin  container 
(15)  connected  to  the  interior  of  the  washing  tank  (11)  of  the  dishwashing  machine  (10),  respectively  to  the 
inlet  (20)  of  the  water  through  a  feeding  conduit  (19)  having  an  arched  section  (19c)  provided  with  a  first  lateral 
opening  (22)  which  defines  an  air-break  for  the  flow  of  water  ;  a  salt  container  (16)  connected  to  the  resin  con- 

45  tainer(15)  by  means  of  a  solenoid  valve  ;  and  a  regeneration  vessel  (18)  for  collecting  the  water  used  to  regen- 
erate  the  resin,  said  vessel  (1  8)  comprising  at  least  a  first  and  a  second  regeneration  chambers  (23,  24)  opening 
into  the  salt  container  (16),  said  first  regeneration  chamber  (23)  furthermore  being  connected  to  a  first  venting 
means  (28),  said  second  chamber  (24)  being  provided  for  collecting  supplemented  resin  regeneration  water, 
said  regeneration  water  chambers  (23,  24)  together  with  the  water  feeding  conduit  (19)  and  the  respective  pas- 

50  sages  for  direct  communication  between  the  aforementioned  vessel  (1  8)  and  the  resin  and  salt  containers  (1  6, 
15),  being  in  the  form  of  a  single  unit  having  a  flat  configuration  in  which  the  regeneration  vessel  (18)  extends 
upwardly  and  is  integral  with  the  salt  and  resin  containers  (15,  16),  characterized  in  that  the  water  feeding  con- 
duit  (1  9)  and  communicates  in  turn  with  the  first  regeneration  water  chamber  (23)  by  means  of  a  second  side 
opening  (26)  provided  after  said  arched  section  (19c)  ;  said  second  regeneration  chamber  (24)  being  in  the 

55  form  of  a  downwardly  open  chamber  (24),  said  second  chamber  (24)  being  in  communication  with  said  first 
chamber  (23)  at  the  bottom  and  being  selectively  connectable  to  a  second  air  venting  means  (33). 

2.  A  softening  device  as  in  claim  1  ,  characterised  in  that  the  chambers  (23,  24)  for  collecting  the  regener- 
ation  water  communicate  with  the  salt  container  (16)  by  means  of  slots  (25)  at  the  bottom  of  a  side  wall  (23a) 
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of  said  salt  container. 
3.  A  softening  device  as  in  claim  1  ,  characterised  in  that  said  chambers  (23,  24)  of  the  vessel  (18)  for  col- 

lecting  the  regeneration  water  are  provided  with  separate  venting  openings  (30,  34). 
4.  A  softening  device  as  in  claims  1  and  3,  characterised  in  that  said  second  venting  means  comprises 

5  one  (34)  of  the  said  venting  openings  provided  in  a  venting  duct  comprising  a  removable  plug  member  (35). 
5.  A  softening  device  as  in  claim  1  ,  characterised  in  that  the  salt  container  (16)  communicates  with  the  ionic 

resin  container  (1  5)  by  means  of  an  intermediate  chamber  (38)  provided  inside  the  container  itself,  and  by  the 
fact  that  the  intermediate  chamber  (38)  is  connected  to  the  ionic  resin  chamber  (1  5)  via  a  supplementary  conduit 
(40)  comprising  a  solenoid  valve,  said  supplementary  conduit  (40)  and  the  seat  (1  7)  for  the  solenoid  valve  being 

w  provided  on  one  side  of  the  salt  container  (16). 
6.  A  softening  device  as  in  claim  1  ,  characterised  in  that  the  flat  vessel  for  collecting  the  regeneration  water 

comprises  a  steam  venting  chamber  (28)  laterally  positioned  to  the  water  collecting  chambers  (23,  24),  said 
venting  chamber  (28)  comprising  downwardly  slanted  baffles  (32)  defining  a  condensation  means  for  the  steam. 

7.  A  softening  device  as  in  the  preceding  claims,  characterised  in  that  the  vessel  (1  8)  for  collecting  water, 
15  at  the  upper  open  end  of  the  first  chamber  (23),  comprises  a  slanted  baffle  (27)  placed  between  the  air-break 

aperture  (22)  in  said  arched  section  (1  9c)  of  the  waterfeeding  conduit  (1  9),  and  the  upper  open  end  of  the  cham- 
ber  (23)  itself. 

8.  A  softening  device  as  in  claim  7,  characterised  in  that  said  separation  beffle  (27)  extends  partially  in  the 
steam  venting  chamber  (28). 

20 

Patentanspruche 

1  .  Eine  Wasserenthartungseinrichtung  fur  Geschirrspulmaschinen,  die  kombiniert  umfalit  :  einen  lonen- 
25  harzbehalter(15),  der  mit  dem  Inneren  des  Spultanks  (1  1)  derGeschirrspulmaschine  (10)  verbunden  ist  sowie 

mit  dem  Einlali(20)  des  Wassersdurch  eineZufuhrleitung  (19),  dieein  Bogensegment  (19c)aufweist,  welches 
miteinerersten  seitlichen  Offnung  (22)  versehen  ist,  die  eine  Luftsperre  fur  den  Wasserfluli  bildet  ;  einen  Salz- 
behalter  (16),  der  uber  ein  Magnetventil  mit  dem  Harzbehalter  (15)  verbunden  ist  ;  sowie  ein  Regenerierungs- 
gefali  (1  8)  zum  Sammeln  des  Wassers,  das  zum  Regenerieren  des  Harzes  benutzt  wird,  wobei  besagtes  Gefali 

30  (1  8)  mindestens  eine  erste  und  eine  zweite  Regenerierungskammer  (23,  24)  umfalit,  die  zum  Salzbehalter  (1  6) 
geoffnet  sind,  wobei  die  besagte  erste  Regenerierungskammer  (23)  aulierdem  mit  einer  ersten  Beluftungsvor- 
richtung  (28)  verbunden  ist,  wahrend  die  besagte  zweite  Regenerierungskammer  (24)  vorgesehen  ist  zum 
Sammeln  zusatzlichen  Harzregenerierungswassers,  wobei  die  besagten  Regenerierungswasserkammern  (23, 
24)  gemeinsam  mitderWasserzufuhrleitung  (19)  und  den  zugehorigen  Durchlassen  furdirekte  Kommunikation 

35  zwischen  dem  obengenannten  Gefali  (18)  und  dem  Harz-  sowie  dem  Salzbehalter  (16,  15)  die  Form  einer  ein- 
zelnen  Einheitaufweisen  und  in  einer  Flachbauweiseangelegtsind,  bei  welcherdas  Regenerierungsgefali(18) 
nach  oben  verlangert  ist  und  mit  dem  Harz-  sowie  dem  Salzbehalter  (15,  16)  verbunden  ist,  gekennzeichnet 
durch  den  Umstand,  dali  die  Wasserzufuhrleitung  (19)  uber  eine  zweite  seitliche  Offnung  (26),  die  nach  dem 
besagten  Bogensegment  (19c)  vorgesehen  ist,  wiederum  mit  der  ersten  Wasserregenerierungskammer  (23) 

40  kommuniziert  ;  die  besagte  zweite  Wasserregenerierungskammer  (24)  besitzt  die  Form  einer  nach  unten 
geoffneten  Kammer  (24),  wobei  besagte  zweite  Kammer  (24)  sich  am  Boden  in  Kommunikation  mit  der  ersten 
Kammer  (23)  befindet  und  wahlweise  mit  einer  zweiten  Beluftungsvorrichtung  (33)  verbunden  werden  kann. 

2.  Eine  Wasserenthartungseinrichtung  wie  unter  Patentanspruch  1  beschrieben,  gekennzeichnet  durch 
den  Umstand,  dali  die  zum  Sammeln  des  Regenerierungswassersdienenden  Kammern  (23,  24)  mit  dem  Salz- 

45  behalter(16)  GberSchlitzoffnungen  (25)  kommunizieren,  die  sich  am  Boden  einer  Seitenwand  (23a)  des  besag- 
ten  Salzbehalters  befinden. 

3.  Eine  Wasserenthartungseinrichtung  wie  unter  Patentanspruch  1  beschrieben,  gekennzeichnet  durch 
den  Umstand,  dali  die  besagten  zum  Sammeln  des  Regenerierungswassers  dienenden  Kammern  (23,  24)  des 
Gefalies  (18)  mit  getrennten  Beluftungsoffnungen  (30,  34)  versehen  sind. 

so  4.  Eine  Wasserenthartungseinrichtung  wie  unter  Patentanspruchen  1  und  3  beschrieben,  gekennzeichnet 
durch  den  Umstand,  dali  die  besagte  zweite  Beluftungsvorrichtung  eine  (34)  der  besagten  Beluftungsoffnungen 
umfalit,  die  in  einer  Beluftungsleitung  vorgesehen  ist,  welche  ein  herausnehmbares  Stopfenelement  (35) 
umfalit. 

5.  Eine  Wasserenthartungseinrichtung  wie  unter  Patentanspruch  1  beschrieben,  gekennzeichnet  durch 
55  den  Umstand,  dali  der  Salzbehalter  (16)  mit  dem  lonenharzbehalter(15)  uber  eine  Zwischenkammer  (38)  kom- 

muniziert,  die  in  selbigem  Behalter  vorgesehen  ist,  sowie  durch  den  Umstand,  dali  die  Zwischenkammer  (38) 
mit  der  lonenharzkammer  (15)  uber  eine  Zusatzleitung  (40)  verbunden  ist,  die  ein  Magnetventil  umfalit,  wobei 
besagte  Zusatzleitung  (40)  und  der  Sitz  (17)  des  Magnetventils  an  einer  Seite  des  Salzbehalters  (16)  vorge- 
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sehen  sind. 
6.  Eine  Wasserenthartungseinrichtung  wie  unter  Patentanspruch  1  beschrieben,  gekennzeichnet  durch 

den  Umstand,  dali  das  flache  Gefali  zum  Sammeln  des  Regenerierungswassers  eine  Dampfentluftungskam- 
mer  (28)  umfalit,  die  sich  seitlich  der  Wassersammel  kammern  (23,  24)  befindet,  wobei  besagte  Entluftungs- 

5  kammer  (28)  nach  unten  abgeschragte  Ablenkflachen  (32)  umfalit,  die  eine  Kondensiervorrichtung  fur  den 
Wasserdampf  bilden. 

7.  Eine  Wasserenthartungseinrichtung  wie  unter  vorstehenden  Patentanspruchen  beschrieben,  gekenn- 
zeichnet  durch  den  Umstand,  dali  das  Gefali  (18)  zum  Sammeln  des  Wassers  am  oberen  offenen  Ende  der 
ersten  Kammer  (23)  eine  abgeschragte  Ablenkflache  (27)  aufweist,  die  zwischen  der  Luftsperre-Offnung  (22) 

w  im  besagten  Bogensegment  (19c)  der  Wasserzufuhrleitung  (19)  und  dem  oberen  offenen  Ende  selbiger  Kam- 
mer  (23)  angebracht  ist. 

8.  Eine  Wasserenthartungseinrichtung  wie  unter  Patentanspruch  7  beschrieben,  gekennzeichnet  durch 
den  Umstand,  dali  sich  die  besagte  Trenn-Ablenkflache  (27)  zum  Teil  in  die  Dampfentluftungskammer 
erstreckt. 

15 

Revendications 

1.  Dispositif  adoucisseur  d'eau  destine  aux  machines  a  laver  la  vaisselle  comprenant  en  combinaison  :  un 
20  reservoir  de  resine  ionique  (15)  communiquant  avec  I'interieurde  la  cuve  de  lavage  (11)  de  la  machine  a  laver 

la  vaisselle  (10),  respectivementavecl'entree  (20)  de  I'eau  parune  conduite  d'alimentation  (19)  ayant  une  sec- 
tion  arquee  (19c)  munie  d'une  premiere  ouverture  laterale  (22)  qui  definit  un  passage  d'air  pour  I'ecoulement 
d'eau  ;  un  reservoir  de  sel  (16)  communiquant  avec  le  reservoirde  resine  (1  5)  au  moyen  d'une  vanne  solenoTde; 
et  un  recipient  de  regeneration  (18)  servant  a  recueillir  I'eau  utilisee  pour  regenerer  la  resine,  le  recipient  (18) 

25  comprenant  au  moins  une  premiere  et  une  seconde  chambre  de  regeneration  (23)  s'ouvrant  dans  le  reservoir 
de  sel  (16),  la  premiere  chambre  de  regeneration  (23)  communiquant  de  plus  avec  un  premier  moyen  de  purge 
(28),  la  seconde  chambre  (24)  etant  destinee  a  recueillir  I'eau  de  regeneration  de  resine  supplementaire,  ces 
chambres  d'eau  de  regeneration  (23,  24)  conjointement  avec  la  conduite  d'alimentation  d'eau  (19)  et  les  pas- 
sages  respectifs  pour  la  communication  directe  entre  le  recipient  precite  (18)  et  les  reservoirs  de  resine  et  de 

30  sel  (16,  15)  etant  sous  la  forme  d'une  seule  unite  de  configuration  plate  dans  laquelle  le  recipient  de  regene- 
ration  (18)  s'etend  vers  le  haut  et  est  solidaire  des  reservoirs  de  sel  et  de  resine  (15,  16),  caracterise  en  ce 
que  la  conduite  d'alimentation  d'eau  (19)  communique  a  son  tour  avec  la  premiere  chambre  de  regeneration 
(23)  au  moyen  d'une  seconde  ouverture  laterale  (26)  prevue  en  aval  de  la  section  arquee  (19c)  ;  la  seconde 
chambre  de  regeneration  (24)  etant  sous  forme  d'une  chambre  ouverte  vers  le  bas  (24),  cette  seconde  chambre 

35  (24)  etant  en  communication  avec  la  premiere  chambre  (23)  au  niveau  du  fond  et  pouvant  etre  reliee  selecti- 
vement  a  un  second  moyen  de  purge  d'air  (33). 

2.  Dispositif  adoucisseur  d'eau  selon  la  revendication  1,  caracterise  en  ce  que  les  chambres  (23,  24)  pour 
le  recueil  de  I'eau  de  regeneration  communiquent  avec  le  reservoir  de  sel  (16)  au  moyen  de  fentes  (25)  sur  le 
fond  d'une  paroi  laterale  (23a)  du  reservoirde  sel. 

40  3.  Dispositif  adoucisseur  d'eau  selon  la  revendication  1,  caracterise  en  ce  que  les  chambres  (23,  24)  du 
recipient  (18)  pour  recueillir  I'eau  de  regeneration  sont  munies  d'ouvertures  de  purge  separees  (30,  34). 

4.  Dispositif  adoucisseur  d'eau  selon  les  revendications  1  et  3,  caracterise  en  ce  que  les  second  moyens 
de  purge  comprennent  I'une  des  ouvertures  de  purge  (34)  agencee  dans  une  gaine  de  purge  comprenant  un 
element  obturateur  amovible  (35). 

45  5.  Dispositif  adoucisseur  d'eau  selon  la  revendication  1,  caracterise  en  ce  que  le  reservoir  de  sel  (16) 
communique  avec  le  reservoirde  resine  ionique  (15)  au  moyen  d'une  chambre  intermediaire  (38)  disposee  a 
I'interieur  du  reservoir  lui-meme  et  en  ce  que  la  chambre  intermediaire  (38)  est  reliee  a  la  chambre  de  resine 
ionique  (15)  par  une  conduite  supplementaire  (40)  comprenant  une  vanne  solenoTde,  cette  conduite  supple- 
mentaire  (40)  et  le  siege  (17)  de  la  vanne  solenoTde  etant  agences  sur  un  cote  du  reservoir  de  sel  (16). 

so  6.  Dispositif  adoucisseur  d'eau  selon  la  revendication  1,  caracterise  en  ce  que  le  recipient  plat  destine  a 
recueillir  I'eau  de  regeneration  comprend  une  chambre  de  purge  de  vapeur  (28)  positionnee  lateralement  par 
rapport  aux  chambres  de  recueil  d'eau  (23,  24),  cette  chambre  de  purge  (28)  comprenant  des  deflecteurs  ou 
chicanes  inclinees  vers  le  bas  (32)  definissant  des  moyens  de  condensation  pour  la  vapeur. 

7.  Dispositif  adoucisseur  d'eau  selon  les  revendications  precedentes,  caracterise  en  ce  que  le  recipient 
55  (18)  destine  a  recueillir  I'eau  sur  I'extremite  superieure  de  la  premiere  chambre  (23),  comprend  une  chicane 

inclinee  (27)  placee  entre  une  ouverture  brise-air  (22)  dans  la  section  arquee  (19c)  de  la  conduite  d'alimentation 
d'eau  (19)  et  une  extremite  ouverte  superieure  de  la  chambre  (23)  elle-meme. 

8.  Dispositif  adoucisseur  d'eau  selon  la  revendication  7,  caracterise  en  ce  que  la  chicane  de  separation 

6 



EP  0  367  062  B1 

(27)  s'etend  partiellement  dans  la  chambre  de  purge  de  vapeur  (28). 
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