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(54)  Dishwashing  machine  with  improved  filtering  means  

(57)  A  bell-shaped  trap  (1  8)  is  provided  upstream  of 
the  recirculation  filter  (12)  with  its  open  base  (20)  situ- 
ated  at  a  level  (B)  which  is  lower  than  the  dynamic  level 
(D)  reached  by  the  water  in  the  sump  (8)  when  a  wash- 
ing,  ie.recirculating  pump  (10)  is  operating.  The  base  of 
said  bell-shaped  element  forms  with  said  filter  (12)  a 
hollow  space  (19)  communicating  with  the  drain  (5-7), 

wherein  said  bell-shaped  element  (18)  substantially 
retains  the  soil  particles  (1  6,  1  7)  suspended  in  the  water 
and  prevents  the  so  trapped  particles  from  being  subse- 
quently  sucked  in  through  the  filter  (12)  with  the  flow  of 
water  brought  about  by  the  pump  (10). 
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Description 

[0001]  Dishwashing  machines  are  known  to  usually 
comprise  a  recirculation  filter  arranged  in  the  path  of  a 
flow  of  water  that  is  taken  in  by  a  recirculating  pump  to  s 
therewith  supply  washload  spraying  means. 
[0002]  As  described  for  instance  in  GB-B-2  225  224, 
such  a  filter  includes  a  substantially  frusto-conical  por- 
tion  with  an  aperture  connecting  the  interior  of  the 
washing  vessel  with  the  intake  of  a  draining  pump.  The  to 
filter  also  comprises  a  substantially  cylindrical  or  frusto- 
conical  portion  that  extends  downwards  from  said  aper- 
ture. 
[0003]  When  the  recirculating  pump  is  operating  (for 
instance  during  a  washing  phase),  the  level  of  the  water  is 
on  the  bottom  of  the  washing  vessel  is  generally  known 
to  lower  from  a  "static"  value  to  a  "dynamic"  value, 
whereas  it  rises  again  to  its  above  mentioned  static 
value  when  the  recirculating  pump  is  de-energized,  ie. 
does  not  operate,  such  as  this  occurs  for  instance  dur-  20 
ing  the  pauses  that  may  be  provided  during  the  washing 
phase. 
[0004]  During  washing,  heavier  dirt  particles  con- 
tained  in  the  water  tend  to  deposit  onto  the  bottom  of  the 
washing  vessel,  near  the  intake  of  the  draining  pump,  25 
from  where  they  are  then  drained  off.  On  the  other  hand, 
during  the  above  mentioned  pauses,  the  relatively  light 
soil  particles  that  are  in  suspension  in  the  same  water 
(the  level  of  which  is  rising  on  the  bottom  of  the  washing 
vessel)  tend  to  float  and  mount  to  said  static  level,  so  30 
that  they  are  anew  affected  by  the  intake  action  of  the 
recirculating  pump  in  a  subsequent  operating  phase. 
This  of  course  reduces  the  efficiency  of  the  filtering  sys- 
tem  of  the  machine  and  indesirably  impairs  the  perform- 
ance  of  the  dishwasher.  35 
[0005]  A  dishwasher  is  known  from  the  German  utility 
model  application  no.  G  295  18  990.8,  whose  washing 
vessel  is  provided  on  the  bottom  with  a  float-type  non- 
return  valve  adapted  to  prevent  the  washing  circuit  of 
the  machine  from  being  affected  by  the  soiled  water  40 
flowing  back  from  the  draining  circuit  at  the  end  of  a 
draining  phase. 
[0006]  Such  a  solution,  although  clearly  advanta- 
geous,  is  by  no  means  effective  in  solving  the  above 
cited  problem  due  to  the  lighter  soil  particles  suspended  45 
in  the  wash  water.  Furthermore,  it  anyway  indesirably 
calls  for  the  use  of  a  float-type  moving  member  that 
proves  quite  critical  in  the  operation  thereof. 
[0007]  It  is  a  main  purpose  of  the  present  invention  to 
provide  a  dishwashing  machine  provided  with  filtering  so 
means  that  are  simple,  reliable  and  capable  of  ensuring 
an  improved  soil  filtering  action,  with  particular  refer- 
ence  to  the  lighter  soil  particles  suspended  in  the  water 
flowing  through  the  washing  circuit  of  the  machine. 
[0008]  According  to  the  present  invention,  this  aim  is  ss 
reached  in  a  dishwashing  machine  with  improved  filter- 
ing  means  embodying  the  features  as  recited  in  the 
appended  claims. 
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[0009]  Anyway,  characteristics  and  advantages  of  the 
present  invention  will  become  more  readily  apparent 
from  the  description  that  is  given  below  by  way  of  non- 
limiting  example  with  reference  to  the  accompanying 
drawings,  in  which: 

Figures  1  to  3  are  partial  and  schematical  views  of 
a  preferred  embodiment  of  the  dishwashing 
machine  according  to  the  present  invention  in 
respective  operating  conditions  thereof. 

[001  0]  Referring  to  the  above  cited  Figures,  the  dish- 
washing  machine  can  be  noticed  to  be  provided  with  a 
washing  vessel  4  (shown  only  partially)  associated  to  a 
draining  circuit  comprising  mainly  a  draining  pump  5 
with  therewith  associated  intake  pipe  6  and  delivery 
pipe  7. 
[001  1  ]  The  vessel  4  is  provided  at  its  lower  portion 
with  a  sump  8  for  collecting  the  wash  and  rinse  water, 
wherein  the  intake  section  9  of  a  washing  or  recirculat- 
ing  pump  10  communicates  with  the  bottom  of  said 
sump.  Said  recirculating  pump  is  in  turn  adapted  to  sup- 
ply  at  least  a  rotating  spray  arm  1  1  ,  or  similar  means,  to 
cause  the  washload  to  be  thereby  sprayed  in  a  per  se 
known  manner. 
[001  2]  Below  said  rotating  spray  arm  1  1  said  vessel  4 
also  houses  a  recirculation  filter  1  2  arranged  in  the  path 
of  a  flow  of  water  that  is  taken  in  by  the  pump  10  to  be 
then  sprayed  onto  the  washload  items  through  the  rotat- 
ing  spray  arm  1  1  ,  when  said  water  collects  then  again 
by  gravity  into  the  sump  8. 
[001  3]  In  the  described  example,  the  filter  1  2  com- 
prises  a  substantially  plane  portion  (which  preferably  is 
slightly  frusto-conical  in  its  shape)  having  a  ring  14 
through  which  it  blends  into  a  substantially  cylindrical 
(or  frusto-conical)  portion  15  that  extends  downwards 
until  it  reaches  a  wall  25.  The  latter  is  arranged  to  flow 
into  the  intake  pipe  6  of  the  draining  pump  5. 
[0014]  In  a  preferred  manner,  the  portions  13  and  15 
of  the  recirculation  filter  are  substantially  concentric  to 
the  axis  of  rotation  of  the  rotating  spray  arm  1  1  ,  while  a 
coarse-meshed  filter  (not  shown  for  reasons  of  greater 
simplicity)  is  arranged  inside  said  cylindrical  portion  15 
to  protect  the  draining  pump. 
[001  5]  In  a  per  se  known  manner,  the  washing  vessel 
4  is  adapted  to  be  supplied  with  water  that  collects  into 
the  sump  8  up  to  a  static  level  S  (Figure  1)  that  it 
reaches  when  the  recirculating  pump  10  is  not  operat- 
ing. 
[001  6]  When  the  pump  1  0  is  on  the  contrary  operating 
so  as  to  carry  out,  say,  a  washing  phase,  the  water  in 
the  sump  8  is  taken  in  by  the  same  pump  1  0  so  as  to  be 
then  able  to  be  sprayed  on  to  the  wasload  items, 
through  the  rotating  spray  arm  11,  thereby  removing 
both  relatively  light  soil  particles  16  and  relatively  heavy 
soil  particles  17  therefrom.  As  a  result,  the  level  of  the 
water  in  the  sump  8  decreases  to  a  dynamic  value  D,  as 
shown  in  Figure  2. 
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[0017]  In  a  preferred  manner,  the  dishwashing 
machine  is  of  the  type  adapted  to  carry  out  washing 
phases  through  a  sequence  of  interrupted  operations  of 
the  pump  10,  such  as  described  for  instance  in  EP-B-0 
237  994  or  EP-A-0  659  381  .  5 
[001  8]  In  any  case,  according  to  the  present  invention 
the  dishwashing  machine  comprises  trap-like  means  18 
adapted  to  substantially  retain  the  soil  particles  sus- 
pended  in  the  water  and  to  prevent  the  so  trapped  soil 
particles  from  being  again  taken  in,  ie.  flushed  by  the  10 
flow  of  water  that  passes  through  the  recirculation  filter 
12. 
[001  9]  In  a  preferred  manner,  said  trap-like  means  1  8 
comprise  at  least  a  substantially  bell-shaped  element 
that  is  arranged  upstream  of  the  filter  12,  with  which  is 
they  form  at  least  a  hollow  space  19  communicating 
with  the  draining  circuit  6,  7.  Furthermore,  said  bell- 
shaped  element  1  8  has  an  open  base  20  situated  at  a 
level  B  which  is  lower  than  said  dynamic  level  D  (Figure 
2),  as  well  as  a  substantially  closed  top  portion  21  that  20 
is  preferably  situated  at  a  level  that  is  higher  than  said 
static  level  S.  The  bell-shaped  element  18  is  also  pro- 
vided  with  venting  means  22  that  are  preferably 
arranged  in  correspondence  of  said  top  portion  21  and 
are  situated  at  a  higher  level  than  said  static  level  S.  25 
[0020]  In  a  preferred  manner,  the  rotating  spray  arm 
1  1  is  provided  with  auxiliary  nozzles  23  and  24  which, 
when  the  recirculating  pump  10  is  operating,  are 
adapted  to  direct  onto  the  portions  1  3  and  1  5  of  the  filter 
respective  tangential  water  jets  adapted  to  perform  an  30 
automatic  cleaning  of  said  filter,  as  this  is  for  instance 
described  in  GB-B-2  204  482. 
[0021]  During  a  washing  phase,  when  the  pump  10  is 
operated  in  order  to  spray  the  washload  items,  the  level 
of  the  water  in  the  sump  8  lowers  from  the  initial  static  35 
value  S  shown  in  Figure  1  to  the  dynamic  value  D 
shown  in  Figure  2,  as  set  forth  earlier  in  this  description. 
In  particular,  the  pump  10  takes  in  a  flow  of  water  that, 
starting  from  the  vessel  4,  passes  through  the  recircula- 
tion  filter  12  and  is  delivered  to  the  rotating  spray  arm  40 
1  1  .  The  soil  particles  1  6  and  1  7  removed  from  the  wash- 
load  items  are  brought  into  a  suspended  state  in  the 
water  that  flows  to  collect  again  into  the  sump  8,  and  are 
filtered  out  by  the  filter  12. 
[0022]  Substantially,  said  particles  (especially  the  45 
heavier  particles  17)  tend  to  fall  to  the  bottom,  towards 
the  pipe  6  of  the  draining  pump  5,  by  passing  through 
the  hollow  space  19  within  the  cylindrical  portion  15  of 
the  filter.  This  is  also  due  to  the  action  of  the  water  jet 
issued  by  the  auxiliary  nozzle  24.  Anyway,  owing  also  to  so 
the  turbulence  of  the  water  in  the  sump  8,  a  part  of  the 
soil  particles  (especially  the  lighter  particles  16)  tend 
then  to  remain  in  suspension  in  the  water  so  collected  in 
the  sump  8,  downstream  of  the  hollow  space  19. 
[0023]  Such  an  occurrence  takes  place  in  a  particu-  55 
larly  accentuated  form  during  a  subsequent  pause  in 
the  operation  of  the  recirculating  pump  10,  in  which  the 
whole  amount  of  water  contained  in  the  vessel  4  col- 

lects  into  the  sump  8,  where  it  then  tends  to  rapidly  use 
again  to  the  static  level  S.  As  illustrated  in  Figure  3,  in 
fact,  a  part  of  the  soil  particles  16,  17  tend  to  "float"  in 
the  water  collecting  sump  8. 
[0024]  According  to  the  present  invention,  anyway, 
said  floating  soil  particles  are  substantially  trapped, 
downstream  of  the  hollow  space  19,  in  the  upper  inner 
portion  of  the  bell-shaped  element  18,  in  which  the 
water  is  able  to  freely  rise  again  up  to  the  static  level  S 
thanks  to  the  presence  of  the  vent  22. 
[0025]  It  is  of  course  mainly  the  lighter  soil  particles  1  6 
that  remain  trapped  in  the  element  18,  whereas  the 
heavier  soil  particles  17  tend  to  collect  on  the  bottom, 
towards  the  draining  circuit. 
[0026]  As  a  result,  in  a  subsequent  phase  of  operation 
of  the  recirculating  pump  1  0,  the  water  being  taken  in  by 
said  pump  1  0  through  the  filter  1  2  does  substantially  not 
involve  the  floating  soil  particles  trapped  inside  the  bell- 
shaped  element  18. 
[0027]  In  an  advantageous  manner,  therefore,  the  soil 
particles  trapped  in  the  element  18  does  no  longer  have 
to  be  filtered  by  the  filter  12,  whose  effectiveness  and 
cleanliness  are  in  this  manner  substantially  improved. 
This  of  course  translates  into  a  corresponding  improve- 
ment  in  the  performance  of  the  whole  dishwashing 
machine. 
[0028]  It  should  furthermore  be  noticed  that  the  dish- 
washing  machine  according  to  the  present  invention 
does  not  require  any  additional  moving  member  in  con- 
tact  with  the  soil,  such  as  for  instance  a  valve,  so  that 
the  dishwashing  machine  itself  proves  also  particularly 
reliable  in  the  course  of  the  time. 
[0029]  The  operation  cycle  of  the  machine  terminates 
of  course  with  a  usual  phase  of  operation  of  the  drain 
pump  5,  so  that  all  soil  particles  16,  17  are  drained  off 
through  the  pipe  7  along  with  the  water  contained  in  the 
washing  vessel  4. 
[0030]  It  will  be  appreciated  that  the  afore  described 
dishwashing  machine  may  be  the  subject  of  a  number  of 
modifications  without  departing  from  the  scope  of  the 
present  invention.  So,  for  instance,  the  conformation 
and/or  the  arrangement  of  the  recirculating  filter  1  2  may 
be  varied  to  better  comply  with  differing  requirements 
and  needs. 

Claims 

1  .  Dishwashing  machine  comprising  a  washing  vessel 
associated  to  a  drain  circuit  and  provided  with  at 
least  a  recirculating  filter  arranged  in  the  path  of  a 
flow  of  water  taken  in  by  a  recirculation  pump 
adapted  to  supply  washload  spraying  means  to 
remove  relatively  light  soil  particles  and  relatively 
heavy  soil  particles  from  said  washload,  said  water 
collecting  on  the  bottom  of  said  vessel  up  to  a  level 
adapted  to  change  from  an  upper  static  value  and  a 
lower  dynamic  value,  and  vice-versa,  when  said 
recirculation  pump  is  substantially  operating  and 
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de-energized,  respectively,  characterized  in  that  it 
further  comprises  trap  means  (1  8)  adapted  to  sub- 
stantially  retain  the  soil  particles  (16,  17)  that  are  in 
suspension  in  the  water,  and  to  prevent  such 
trapped  particles  from  being  taken  in  and  re-intro-  5 
duced  in  said  flow  of  water  through  the  recirculating 
filter  (12). 

Dishwashing  machine  according  in  claim  1  ,  char- 
acterized  in  that  said  trap  means  (18)  are  10 
arranged  upstream  of  the  recirculating  filter  (12), 
with  which  they  form  at  least  a  hollow  space  (1  9) 
communicating  with  said  drain  circuit  (5-7). 

Dishwashing  machine  according  to  claim  2,  char-  is 
acterized  in  that  trap  means  (1  8)  comprise  at  least 
a  substantially  bell-shaped  element  having  an  open 
base  (20)  situated  at  a  level  (B)  that  is  lower  than 
said  dynamic  level  (D). 

20 
Dishwashing  machine  according  to  claim  3,  char- 
acterized  in  that  said  bell-shaped  element  (18) 
comprises  a  substantially  closed  top  portion  (21) 
situated  at  a  level  that  is  higher  than  said  static  level 
(S).  25 

Dishwashing  machine  according  to  claim  3,  char- 
acterized  in  that  said  bell-shaped  element  (18) 
comprises  venting  means  (22)  situated  at  a  level 
which  is  higher  than  said  static  level  (S).  30 
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