
(19) J  

(12) 

(45)  Date  of  publication  and  mention 
of  the  grant  of  the  patent: 
29.07.1998  Bulletin  1998/31 

(21)  Application  number:  92906026.7 

(22)  Date  of  filing:  28.02.1992 

~ ™   llll  II  II  II  llll  III  II  I  III  I  II  I  II 
European  Patent  Office 

Office  europeen  des  brevets  (1  1  )  E P   0  5 7 3   5 2 3   B 1  

EUROPEAN  PATENT  S P E C I F I C A T I O N  

ation  and  mention  (51)  |nt.  ci.6:  A47L  1 5 / 1 4  

(86)  International  application  number: 
PCT/SE92/00123 

(87)  International  publication  number: 
WO  92/1  5237  (1  7.09.1  992  Gazette  1  992/24) 

(54)  DISHWASHER  WHEREIN  LIQUID  IS  CIRCULATED  WITH  GRANULES  AND  SEPARATION 
DEVICE  FOR  SEPARATING  GRANULES  FROM  THE  LIQUID 

GESCHIRRSPULMASCHINE  MIT  KORNCHEN-  UND  FLUSSIGKEITSZIRKULATIONSYSTEM  UND 
TRENNVORRICHTUNG  DER  KORNCHEN  AUS  DER  FLUSSIGKEIT 
LAVE-VAISSELLE  A  CIRCULATION  DE  LIQUIDE  ASSOCIE  A  DES  GRANULES,  ET  DISPOSITIF  DE 
SEPARATION  DE  GRANULES 

CO 
CO 
CM 
IO 
CO 

(84)  Designated  Contracting  States: 
DE  FR  GB 

(30)  Priority:  01.03.1991  SE  9100594 

(43)  Date  of  publication  of  application: 
15.12.1993  Bulletin  1993/50 

(73)  Proprietor:  Viptop  AB 
S-222  60  Lund  (SE) 

(72)  Inventor:  NILEN,  Bengt 
S-222  60  Lund  (SE) 

(74)  Representative: 
Kierkegaard,  Lars-Olov  et  al 
Albihns  Patentbyra  Stockholm  AB 
P.O.Box  3137 
103  62  Stockholm  (SE) 

(56)  References  cited: 
EP-A-  195  959 
SE-A-  8  902  758 

WO-A-84/03616 

O  

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may  give 
notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall  be  filed  in 

^   a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been  paid.  (Art. 
Q.  99(1)  European  Patent  Convention). 

Printed  by  Xerox  (UK)  Business  Services 
2.16.3/3.4 



1 EP  0  573  523  B1 2 

Description 

The  present  invention  relates  to  a  heavy-duty  dish- 
washer  for  washing  with  granules  heavier  than  liquid, 
comprising  a  washing  chamber,  a  spray  device  for  s 
spraying  washing  liquid,  with  or  without  granules, 
against  articles  to  be  washed  in  the  washing  chamber,  a 
tank  which  is  joined  to  an  outlet  from  the  washing  cham- 
ber,  and  a  circulation  pump,  the  suction  side  of  which  is 
joined  to  an  outlet  from  the  tank  and  the  pressure  side  10 
of  which  is  joined  to  means  for  conducting  liquid  sucked 
into  the  tank,  with  or  without  granules,  to  the  spray 
device,  and  a  dividing  wall  defining  an  upwardly  open 
tank  chamber  in  the  tank,  the  upper  edge  of  said  wall 
being  disposed  beneath  the  upper  limit  of  the  tank,  and  is 
the  outlet  opening  of  the  washing  chamber  being  dis- 
posed  above  the  tank  chamber  defined  by  the  dividing 
wall,  which  is  arranged  to  be  movable  in  at  least  one 
portion. 

A  number  of  heavy-duty  dishwashers  are  previ-  20 
ously  known  in  which  blast  particles  or  granules 
together  with  the  washing  liquid  are  thrown  or  sprayed 
against  the  articles  to  be  washed. 

EP-A1-0  016  895  reveals  a  heavy-duty  dishwasher 
of  this  type,  which  contains  in  its  tank  a  granule  collect-  25 
ing  sieve  container  with  its  inlet  connected  to  the  wash- 
ing  chamber  and  its  outlet  connected  to  the  suction 
chamber  of  the  pump.  A  gate  closes  in  one  end  position 
the  outlet  of  the  sieve  container  and  thereby  opens  a 
connection  between  the  suction  chamber  and  portions  30 
of  the  tank  lying  outside  the  sieve  container,  so  that  only 
liquid  is  sucked  up  by  the  pump.  In  the  other  end  posi- 
tion  of  the  gate,  said  connection  is  closed  and  the  pump 
sucks  liquid  from  the  tank  via  the  sieve  container, 
whereby  the  liquid  sucked  in  has  granules  from  the  35 
sieve  container.  In  addition  to  the  fact  that  such  a  dish- 
washer  has  relatively  complicated  construction,  it 
requires  time  consuming  maintenance  in  order  to  pre- 
vent  the  sieve  container  from  being  clogged  by  food  par- 
ticles  carried  by  the  circulating  liquid.  40 

EP-A2-0  1  95  959  and  EP-A1  -0  1  69  847  show  dish- 
washers  of  the  above-mentioned  type  for  granules 
heavier  than  the  washing  liquid.  In  such  machines,  a 
vertically  moveable  cylinder  is  disposed  at  the  bottom 
outlet  of  the  tank.  In  the  upper  position  of  the  cylinder,  45 
liquid  and  granules  flow  from  the  tank  through  the  annu- 
lar  gap  between  the  lower  end  of  the  cylinder  and  the 
bottom  outlet  of  the  tank.  This  gap  is  closed  when  the 
cylinder  is  in  its  lower  position,  where  liquid  from  the 
tank  is  sucked  in  through  a  gap  between  the  upper  end  so 
of  the  cylinder  and  a  conical  plate  which  prevents  gran- 
ules  from  flowing  from  above  into  the  upper  open  end  of 
the  cylinder.  The  dishwasher  according  to  EP-A2-0  195 
959  also  contains  an  annular  sieve  plate  in  the  last  men- 
tioned  gap  in  order  to  prevent  granules  from  accompa-  55 
nying  liquid  sucked  into  the  upper  end  of  the  cylinder.  In 
EP-A1-0  169  847,  it  is  assumed  that  the  granules  will 
sink  by  their  own  weight  to  the  bottom  of  the  tank,  and 

that  only  liquid  will  be  sucked  into  the  upper  end  of  the 
cylinder  when  the  cylinder  assumes  its  lower  end  posi- 
tion.  However,  granules  which  pass  by  the  upper  end  of 
the  cylinder  when  it  serves  as  a  pump  inlet  will  be 
sucked  into  the  inlet,  and  therefore  it  takes  a  relatively 
long  time  for  such  a  machine  to  assume  a  state  where 
only  liquid  is  circulated  and  all  the  granules  have  sunk  to 
the  bottom  of  the  tank. 

A  dishwasher  for  washing  with  granules  is  dis- 
closed  in  SE-A-8902758,  having  a  dividing  wall  defining 
an  upwardly  open  chamber  in  the  tank.  The  upper  edge 
of  the  dividing  wall  is  disposed  beneath  the  upper  limit 
of  the  tank  and  serving  as  a  spillway. 

The  present  invention  is  intended  to  achieve  a 
heavy-duty  dishwasher  using  granules,  said  dishwasher 
not  containing  any  sieve  element  to  prevent  granules 
from  accompanying  liquid  sucked  into  the  pump,  and 
which  can  be  immediately  switched  from  a  state  where 
liquid  with  granules  is  sucked  up  by  the  pump  to  a  state 
where  only  liquid  is  sucked  into  the  pump,  and  which 
also  has  a  simple  and  sturdy  design  with  few  compo- 
nents. 

For  this  purpose,  a  heavy-duty  dishwasher  of  the 
type  described  by  way  of  introduction  is  characterized  in 
that  the  upper  edge  of  the  dividing  walls  serves  as  a 
spillway  and  it  allows  liquid  supplied  to  the  chamber 
defined  in  the  tank  to  overflow  to  the  portion  of  the  tank 
lying  outside  said  chamber,  while  granules  will  sink  due 
to  gravity  to  the  bottom  of  the  chamber.  Due  to  the  fact 
that  the  overflow  from  this  chamber  to  the  portion  of  the 
tank  lying  outside  the  chamber  occurs  essentially  at  the 
surface  of  the  liquid  held  in  the  chamber,  the  granules 
sinking  in  the  chamber  will  only  be  given  a  small  hori- 
zontal  component  of  movement  due  to  surface  flow,  and 
this  means  that  all  of  the  granules  falling  down  from  the 
washing  chamber  will  sink  to  the  bottom  of  the  tank 
chamber. 

According  to  the  invention,  the  dividing  wall  at  its 
lower  end  comprises  a  portion  which  can  be  pivoted 
between  the  first  position  in  which  the  tank  chamber 
defined  by  the  wall  is  closed  at  its  lower  end,  and  a  sec- 
ond  position  in  which  the  lover  portion  of  the  tank  cham- 
ber  is  in  communication  with  the  rest  of  the  tank. 
Furthermore,  the  lower  portion  of  the  tank  is  tapered  to 
a  bottom  outlet  and  the  lower  end  of  the  dividing  wall  is 
located  spaced  laterally  from  and  higher  than  the  bot- 
tom  outlet  of  the  tank.  By  this  design,  the  dishwasher 
can  easily  switch  between  washing  with  and  without 
granules  in  the  circulating  washing  liquid,  at  the  same 
time  as  the  positioning  of  the  dividing  wall  away  from  the 
bottom  outlet  means  that  the  flow  about  the  bottom  out- 
let  will  not,  or  only  minimally,  be  effected  by  the  opera- 
tion  of  the  pivoting  portion  of  the  dividing  wall. 

A  Variation  of  the  dividing  wall  could  be  achieved  by 
arranging  the  dividing  wall  to  be  pivotable  above  its 
upper  end. 

The  invention  will  now  be  described  in  more  detail 
with  reference  to  the  accompanying  drawings,  in  which 
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Fig.  1  shows  schematically  a  cross-sectional  view 
of  a  heavy-duty  dishwasher  according  to  the  inven- 
tion  while  washing  solely  with  washing  liquid, 
Fig.  2  shows  a  similar  cross-section  of  the  dish- 
washer  in  Fig.  1  while  washing  with  granules  in  the 
washing  liquid,  and 
Fig.  3  shows  schematically  a  cross-sectional  view 
of  the  tank  in  Fig.  1  with  a  different  variation  of  a 
dividing  wall  arranged  therein. 

The  heavy-duty  dishwasher  shown  in  Figs.  1  and  2 
comprises  a  washing  chamber  1  ,  in  which  the  dishes  to 
be  washed  can  be  placed  in  a  suitably  manner  and  held 
in  place.  An  outlet  from  the  washing  chamber  is  defined 
by  two  bottom  plates  2  and  3.  In  the  present  case,  the 
washing  chamber  is  rectangular  and  the  bottom  plates 
extend  between  the  walls  of  the  tank  leaving  a  rectangu- 
lar  outlet  opening  11.  The  bottom  plates  2,  3  are  also 
somewhat  inclined  in  order  to  make  sure  that  liquid  and 
granules  falling  thereon  will  be  led  to  the  outlet  opening 
11. 

Beneath  the  washing  chamber  there  is  a  tank  10 
with  a  bottom  outlet  4.  Preferably,  the  tank  tapers  at  its 
bottom  towards  the  bottom  outlet. 

The  dishwasher  also  comprises  a  circulation  pump 
5,  which  is  connection  on  its  suction  side  to  the  bottom 
outlet  4  of  the  tank.  The  pressure  side  of  the  pump  5  is 
joined  to  manifolds  6,  of  which  only  one  is  shown  in  the 
figures,  from  which  manifolds  the  nozzles  7  extend.  In 
order  to  understand  the  present  invention,  it  is  sufficient 
to  know  that  the  nozzles  are  arranged  to  direct  and 
spray  liquid  sucked  up  by  the  pump  against  the  dishes 
in  the  washing  chamber,  and  therefore  the  description 
will  not  deal  in  detail  with  the  arrangement  of  the  pipes 
and  nozzles  etc. 

The  tank  10  has  a  dividing  wall  8  which  defines  an 
upwardly  open  tab  chamber  12.  The  outlet  opening  1  1 
from  the  washing  chamber  is  located  above  the  tab 
chamber  12.  The  dividing  wall  8  extends  parallel  to  the 
longitudinal  sides  of  the  rectangular  outlet  opening  1  1  , 
i.e.  perpendicular  to  the  cross-sectional  plane  of  the  fig- 
ures,  and  is  laterally  spaced  from  said  opening. 

At  its  lower  portion,  the  dividing  wall  8  has  a  pivot- 
ing  portion,  which  in  the  embodiment  shown  consists  of 
a  gate  9  pivotable  above  a  central  axis.  This  gate  can 
extend  between  the  tank  walls  and  thus  constitute  the 
entire  lower  portion  of  the  dividing  wall  or  can  be  an  inte- 
grated  portion  of  the  lower  portion  of  the  dividing  wall 
and  be  hinged  thereto.  The  gate  9  can  also  be  hinged 
about  its  upper  or  lower  end,  but  the  embodiment  shown 
in  Figs.  1  and  2  is  preferable  since  the  gate  9  can  be 
rotated  between  its  closed  and  open  positions  by 
always  rotating  the  gate  in  the  same  direction.  In  other 
words,  no  reversable  pivot  mechanism  is  required.  The 
pivot  mechanism  for  the  gate  9  is  of  suitable  type  and  is 
designed  so  that  the  gate  will  either  assume  the  position 
shown  in  Fig.  1,  in  which  the  lower  end  of  the  tank 
chamber  1  2  is  closed  by  the  gate,  or  the  position  shown 

in  Fig.  2,  in  which  the  lower  end  of  the  chamber  12  is 
open  and  connects  the  tank  chamber  1  2  to  the  rest  of 
the  tank.  Suitably,  actuation  of  the  pivot  mechanism  for 
the  gate  results  in  the  gate  being  turned  a  quarter  revo- 

5  lution,  for  example  with  the  aid  of  a  stepping  motor. 
The  function  of  the  heavy-duty  dishwasher  shown  is 

quite  simple.  The  pump  5  sucks  liquid  from  the  lower 
portion  of  the  tank  1  0  and  the  liquid  sucked  in  is  sprayed 
through  the  nozzles  7  against  the  dishes  in  the  washing 

10  chamber.  The  liquid  then  falls  down  to  the  bottom  of  the 
washing  chamber  and  flows  through  the  outlet  opening 
1  1  down  into  the  chamber  12  of  the  tank  10.  If  the  lower 
end  of  the  tank  chamber  is  closed  and  if  the  liquid  level 
in  the  tank  chamber  lies  below  the  upper  edge  of  the 

15  dividing  wall  8,  this  chamber  will  be  filled  to  the  upper 
edge  of  the  wall  and  then  overflow  over  said  edge  and 
into  the  rest  of  the  tank  10.  This  circulation  pattern  is 
shown  in  Fig.  1. 

Fig.  2  shows  the  circulation  pattern  when  the  lower 
20  end  of  the  tank  chamber  12  is  open,  i.e.  when  the  gate 

9  has  been  turned  a  quarter  turn  relative  to  the  position 
shown  in  Fig.  1  .  Due  to  the  fact  that  the  tank  chamber 
now  communicates  with  the  rest  of  the  tank,  the  liquid 
levels  in  the  tank  chamber  12  and  the  rest  of  the  tank 

25  will  be  evened  out,  and  this  means  that  a  liquid  flow  cor- 
responding  to  the  liquid  flow  supplied  to  the  tank  cham- 
ber  12  via  the  outlet  opening  11  will  flow  through  the 
open  lower  end  of  the  dividing  wall  8  into  the  rest  of  the 
tank  10.  Thus,  essentially  only  the  liquid  in  the  tank 

30  chamber  12  and  in  the  lower  portion  of  the  tank  10  will 
participate  in  the  liquid  circulation  shown  in  Fig.  2. 

In  Figs.  1  and  2,  the  round  rings  symbolize  the  blast 
particles  or  granules  which  are  mixed  into  the  washing 
liquid  and  which  are  heavier  than  said  liquid,  for  exam- 

35  pie  plastic  granulate.  In  normal  washing  in  the  dish- 
washer  shown,  the  granules  are  mixed  into  the  liquid 
sucked  in  by  the  pump  5  and  sprayed  together  with  the 
liquid  against  the  dishes  so  that  the  blasting  effect  will 
knock  off  burned-on  or  dried-on  food  residue  from  the 

40  dishes.  The  heavy-duty  dishwasher  is  then  in  the 
above-described  mode  shown  in  Fig.  2. 

After  finished  washing  with  the  granules,  the  dishes 
must  be  rinsed  with  liquid  alone  in  order  to  wash  off  the 
granules  which  may  have  stuck  to  the  dishes  or  to  the 

45  walls  of  the  washing  chamber.  To  do  this  it  is  sufficient 
to  close  the  lower  end  of  the  tank  chamber  1  2  by  turning 
the  gate  9  a  quarter  turn  from  the  position  shown  in  Fig. 
2.  The  granules  mixed  with  the  liquid  at  the  lower  por- 
tion  of  the  tank  will  accompany  the  liquid  sucked  into  the 

so  pump,  while  the  granules,  which  are  mixed  with  the  liq- 
uid  in  the  chamber  12,  will  sink  by  gravity  to  the  bottom 
of  said  chamber.  By  closing  the  tank  chamber  12,  ini- 
tially  no  liquid  will  be  supplied  to  the  portion  of  the  tank 
outside  the  tank  chamber  12,  and  the  liquid  level  there 

55  will  drop  until  the  tank  chamber  12  is  filled.  Thereafter, 
there  will  be  a  flow  as  large  as  the  flow  sucked  through 
the  bottom  outlet  of  the  tank,  which  will  flow  over  the 
upper  edge  of  the  dividing  wall  8. 

3 
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By  dimensioning  the  dividing  wall  and  placing  it  in 
such  a  manner  that  the  volume  of  the  tank  chamber  1  2, 
which  in  the  circulation  mode  shown  in  Fig.  2  extends 
above  the  liquid  surface  in  the  tank  chamber  and  must 
thus  be  filled  before  liquid  overflows  the  upper  portion  of  5 
the  dividing  wall,  is  at  least  as  great  as  the  sum  of  the 
volume  of  the  lower  portion  of  the  tank  outside  the  tank 
chamber,  containing  liquid  mixed  with  granules,  and  the 
volume  of  the  pipe  system  between  the  tank  and  the 
washing  chamber,  it  is  possible  to  assure  that  all  of  the  w 
granules  have  been  returned  to  the  tank  chamber  12 
before  the  liquid  begins  to  overflow  the  upper  edge  of 
the  dividing  wall. 

For  such  an  arrangement  it  is,  however,  not  neces- 
sary  to  assure  that  granules  accompanying  the  liquid  15 
flowing  out  from  the  outlet  opening  1  1  are  not  drawn 
with  liquid  overflowing  the  upper  edge  of  the  dividing 
wall.  Due  to  their  kinetic  energy,  the  granules  will  quickly 
pass  through  a  surface  layer  of  the  liquid  in  which  the 
lateral  flow  takes  place  without  being  imparted  in  any  20 
appreciable  horizontal  component  of  movement  and 
then  sink  by  gravity  to  the  bottom  of  the  chamber  1  2 
where  they  are  collected  as  shown  in  Fig.  1  .  Near  the 
upper  edge  of  the  dividing  wall  8,  the  lateral  flow  is  how- 
ever  sufficiently  strong  to  pull  granules  with  it,  and  there-  25 
fore  the  dividing  wall  should  be  laterally  spaced  from  the 
outlet  opening  1  1  . 

It  is  evident  from  the  above  that  the  heavy-duty 
dishwasher  described  here  can  be  operated  with  a 
higher  level  of  filling  than  that  shown  in  Figs.  1  and  2,  in  30 
other  words  with  a  liquid  level  lying  above  the  upper 
edge  of  the  dividing  wall  8.  With  such  a  level  of  filling, 
when  washing  with  liquid  without  granules,  only  surface 
flow  will  arise  in  the  liquid  surface  and  the  stronger  flow 
in  the  vicinity  of  the  upper  edge  of  the  dividing  wall  is  35 
eliminated.  When  washing  with  liquid  containing  gran- 
ules  there  arises,  in  addition  to  flow  through  the  open 
lower  end  of  the  dividing  wall  as  was  described  previ- 
ously  with  refence  to  Fig.  2,  a  surface  flow  as  well.  For 
reasons  mentioned  previously,  this  surface  flow  will  not  40 
appreciably  effect  the  movement  of  the  granules. 

In  order  to  give  the  granules  sufficient  kinetic 
energy  to  achieve  the  required  blast  effect  when  the 
granules  are  sprayed  against  the  dishes,  the  pump  5 
must  have  large  capacity,  and  this  means  that  the  sue-  45 
tion  in  the  bottom  outlet  4  of  the  tank  1  0  must  be  quite 
powerful.  This  creates  a  powerful  turbulent  flow  in  the 
vicinity  of  the  bottom  outlet.  This  turbulent  flow  means 
that  the  granules,  which  when  the  gate  9  is  turned  from 
the  closed  to  the  open  position,  flow  in  high  concentra-  so 
tion  out  of  the  lower  end  of  the  tank  chamber,  will  very 
quickly  be  distributed  more  or  less  evenly  in  the  liquid 
above  the  bottom  outlet,  and  the  steady  state  shown  in 
Fig.  2  when  washing  with  granules,  in  which  the  gran- 
ules  are  relatively  evenly  distributed  in  the  circulating  55 
liquid,  will  be  achieved  shortly  after  the  gate  is  opened. 
As  can  be  seen  in  Figs.  1  and  2,  the  volume  of  the  tank 
chamber  12  is  less  than  the  volume  of  the  rest  of  the 

tank  10.  This  means  that  the  liquid  flow  between  the 
tank  chamber  1  2  and  the  rest  of  the  tank  which  occurs 
to  replace  the  liquid  sucked  up  by  the  pump  will  be  suf- 
ficiently  strong  to  provide  the  granules  with  the  signifi- 
cant  horizontal  component  of  movement,  and  this  also 
contributes  to  achieving  an  even  granular  distribution 
relatively  quickly. 

Fig.  3  shows  a  variant  of  the  dividing  wall  8.  Fig.  3 
shows  a  dividing  wall  81  which  can  be  pivoted  between 
a  vertical  position  and  a  position  in  which  the  lower  edge 
of  the  dividing  wall  is  in  contact  with  the  tank  wall  and 
closes  off  a  chamber  12  in  the  tank.  The  pivotability  of 
the  dividing  wall  81  is  indicated  by  an  arrow  in  Fig.  3. 
This  variant  functions  in  principle  in  the  same  manner 
as  the  embodiment  according  to  Figs.  1  and  2. 

By  making  the  washing  chamber  with  bottom  plates 
which  define  an  outlet  opening,  it  is  possible  to  empty 
the  dishwasher  of  granules  in  an  elegant  manner  prior 
to  cleaning  thereof  by  placing  a  straining  cloth  sack  (ar 
detta  ratt??)  in  the  outlet  opening. 

The  dishwasher  embodiments  described  can  of 
course  be  modified  in  a  number  of  ways  within  the 
scope  of  the  invention.  For  example,  the  washing  cham- 
ber  and  the  tank  can  have  other  cross-sectional  shapes 
than  those  described  and  shown,  and  the  outlet  of  the 
tank  could  be  arranged  in  a  lateral  wall  of  the  tank.  Fur- 
thermore,  the  outlet  opening  need  not  extend  between 
the  walls  of  the  washing  chamber  but  can  be  completely 
defined  by  the  bottom  plates  and  also  be  non-rectangu- 
lar,  which  permits  a  corresponding  modification  of  the 
horizontal  cross-section  of  the  tank  chamber  defining 
dividing  wall.  The  invention  will  therefore  only  be  limited 
by  the  scope  of  the  attached  patent  claims. 

Claims 

1  .  Heavy-duty  dishwasher  for  washing  with  granules 
heavier  than  liquid,  comprising  a  washing  chamber 
(1),  a  spray  device  (7)  for  spraying  washing  liquid, 
with  or  without  granules  against  articles  to  be 
washed  in  the  washing  chamber,  a  tank  (10)  which 
is  joined  to  an  outlet  (1  1)  from  the  washing  cham- 
ber,  and  a  circulation  pump  (5),  the  suction  side  of 
which  is  joined  to  an  outlet  (4)  from  the  tank  and  the 
pressure  side  of  which  is  joined  to  means  (6)  for 
conducting  liquid  sucked  in  from  the  tank,  with  or 
without  granules,  to  the  spray  device,  and  a  dividing 
wall  (8)  defining  an  upwardly  open  tank  chamber 
(12)  in  the  tank,  the  upper  edge  of  said  wall  being 
disposed  beneath  the  upper  limit  of  the  tank, 
wherein  the  outlet  opening  (11)  of  the  washing 
chamber  is  disposed  above  the  tank  chamber  (12) 
defined  by  the  dividing  wall  which  is  arranged  to  be 
movable  in  at  least  one  portion  (8,9),  characterized 
in  that  the  dividing  wall  at  its  lower  end  comprises  a 
portion  (9)  which  can  be  pivoted  between  a  first 
position  in  which  the  tank  chamber  defined  by  the 
wall  is  closed  at  its  lower  end  and  a  second  position 
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in  which  the  lower  portion  of  the  tank  chamber  is  in 
communication  with  the  rest  of  the  tank  (10),  and 
that  the  lower  portion  of  the  tank  (1  0)  is  tapered  to 
a  bottom  outlet  (4)  and  that  the  lower  end  of  the 
dividing  wall  (8)  is  located  spaced  laterally  from  and  5 
higher  than  the  bottom  outlet  (4). 

2.  Dishwasher  according  to  Claim  1,  characterized  in 
that  the  outlet  opening  (1  1)  of  the  treatment  cham- 
ber  is  horizontally  spaced  from  the  upper  end  of  the  10 
dividing  wall  (8). 

3.  Dishwasher  according  to  one  of  Claims  1  or  2,  char- 
acterized  in  that  the  pivoting  portion  (9)  of  the  divid- 
ing  wall  (8)  consists  of  a  pivotable  gate.  15 

4.  Dishwasher  according  to  Claim  3,  characterized  in 
that  the  gate  (9)  can  be  rotated  about  a  central  axis. 

5.  Heavy-duty  dishwasher  for  washing  with  granules  20 
heavier  than  liquid,  comprising  a  washing  chamber 
(1),  a  spray  device  (7)  for  spraying  washing  liquid, 
with  or  without  granules  against  articles  to  be 
washed  in  the  washing  chamber,  a  tank  (10)  which 
is  joined  to  an  outlet  (1  1)  from  the  washing  cham-  25 
ber,  and  a  circulation  pump  (5),  the  suction  side  of 
which  is  joined  to  an  outlet  (4)  from  the  tank  and  the 
pressure  side  of  which  is  joined  to  means  (6)  for 
conducting  liquid  sucked  in  from  the  tank,  with  or 
without  granules,  to  the  spray  device,  and  a  dividing  30 
wall  (81)  defining  an  upwardly  open  tank  chamber 
(12)  in  the  tank,  the  upper  edge  of  said  wall  being 
disposed  beneath  the  upper  limit  of  the  tank,  and 
that  the  outlet  opening  (1  1)  of  the  washing  chamber 
is  disposed  above  the  tank  chamber  (1  2)  defined  by  35 
the  dividing  wall  which  is  arranged  to  be  movable  in 
at  least  one  portion  (8i,82),  characterized  in  that 
the  dividing  wall  (81  ,  is  pivotable  about  its  upper  end 
between  a  first  position  in  which  the  tank  chamber 
defined  by  the  wall  is  closed  at  its  lower  end  and  a  40 
second  position  in  which  the  lower  portion  of  the 
tank  chamber  is  in  communication  with  the  rest  of 
the  tank  (10),  and  that  the  lower  portion  of  the  tank 
(10)  is  tapered  to  a  bottom  outlet  (4)  and  that  the 
lower  end  of  the  dividing  wall  (81)  is  located  spaced  45 
laterally  from  and  higher  than  the  bottom  outlet  (4). 

Patentanspruche 

1.  Hochleistungsgeschirrspiilmaschine  zum  Waschen  so 
mit  einem  Granulat,  welches  schwerer  als  Flussig- 
keit  ist,  mit  einer  Waschkammer  (1),  einer  Spruh- 
vorrichtung  (7)  zum  Verspriihen  der 
Waschfliissigkeit  mit  oder  ohne  Granulat  gegen  zu 
reinigende  Gegenstande  in  der  Waschkammer,  ss 
einem  Tank  (10),  der  mit  einem  AuslaB  (11)  der 
Waschkammer  verbunden  ist,  und  einer  Zirkulati- 
onspumpe  (5),  deren  Saugseite  mit  einem  AuslaB 

(4)  des  Tanks  verbunden  ist  und  deren  Druckseite 
mit  einem  Mittel  (6)  zur  Leitung  von  aus  dem  Tank 
gesaugter  Flussigkeit,  mit  Oder  ohne  Granulat,  zu 
der  Spruhvorrichtung  verbunden  ist,  und  einer 
Trennwand  (8),  die  eine  nach  oben  offene  Tank- 
kammer  (12)  in  dem  Tank  begrenzt  und  deren  obe- 
rer  Rand  unterhalb  der  oberen  Grenze  des  Tanks 
angeordnet  ist,  wobei  die  AuslaBoffnung  (11)  der 
Waschkammer  oberhalb  der  durch  die  Trennwand 
begrenzten  Tankkammer  (12)  angeordnet  ist,  wel- 
che  Trennwand  zumindest  in  einem  Bereich  (8,  9) 
bewegbar  angeordnet  ist,  dadurch  gekenn- 
zeichnet,  daB  die  Trennwand  an  ihrem  unteren 
Ende  einen  Bereich  (9)  aufweist,  der  zwischen 
einer  ersten  Stellung,  in  der  die  durch  die  Wand 
begrenzte  Tankkammer  an  ihrem  unteren  Ende 
geschlossen  ist,  und  einer  zweiten  Stellung,  in  der 
der  untere  Bereich  des  Tanks  mit  dem  Rest  des 
Tanks  (10)  kommuniziert,  verschwenkbar  ist,  und 
daB  der  untere  Bereich  des  Tank  (10)  sich  zu  einem 
BodenauslaB  (4)  hin  verjiingt  und  daB  das  untere 
Ende  der  Trennwand  (8)  seitlich  versetzt  von  dem 
BodenauslaB  (4)  und  hoher  als  dieser  angeordnet 
ist. 

2.  Geschirrspulmaschine  nach  Anspruch  1  ,  dadurch 
gekennzeichnet,  daB  die  AuslaBoffnung  (11)  der 
Behandlungskammer  in  einem  horizontalen 
Abstand  von  den  oberen  Ende  der  Trennwand  (8) 
angeordnet  ist. 

3.  Geschirrspulmaschine  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet,  daB  der  schwenkbare 
Bereich  (9)  der  Trennwand  (8)  eine  schwenkbare 
Klappe  ist. 

4.  Geschirrspulmaschine  nach  Anspruch  3,  dadurch 
gekennzeichnet,  daB  die  Klappe  (9)  urn  eine  Mit- 
telachse  drehbar  ist. 

5.  Hochleistungsgeschirrspiilmaschine  zum  Waschen 
mit  einem  Granulat,  welches  schwerer  als  Flussig- 
keit  ist,  mit  einer  Waschkammer  (1),  einer  Spruh- 
vorrichtung  (7)  zum  Verspriihen  der 
Waschfliissigkeit  mit  oder  ohne  Granulat  gegen  zu 
reinigende  Gegenstande  in  der  Waschkammer, 
einem  Tank  (10),  der  mit  einem  AuslaB  (11)  der 
Waschkammer  verbunden  ist,  und  einer  Zirkulati- 
onspumpe  (5),  deren  Saugseite  mit  einem  AuslaB 
(4)  des  Tanks  verbunden  ist  und  deren  Druckseite 
mit  einem  Mittel  (6)  zur  Leitung  von  aus  dem  Tank 
gesaugter  Flussigkeit,  mit  oder  ohne  Granulat,  zu 
der  Spriihvorrichtung  verbunden  ist,  und  einer 
Trennwand  (8),  die  eine  nach  oben  offene  Tank- 
kammer  (12)  in  den  Tank  begrenzt  und  deren  obe- 
rer  Rand  unterhalb  der  oberen  Grenze  des  Tanks 
angeordnet  ist,  wobei  die  AuslaBoffnung  (11)  der 
Waschkammer  oberhalb  der  durch  die  Trennwand 
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begrenzten  Tankkammer  (12)  angeordnet  ist,  wel- 
che  Trennwand  zumindest  in  einem  Bereich  (8,  9) 
bewegbar  angeordnet  ist,  dadurch  gekenn- 
zeichnet,  daB  die  Trennwand  (81)  urn  ihr  oberes 
Ende  zwischen  einer  ersten  Position,  in  der  die  5  4. 
durch  die  Wand  begrenzte  Tankkammer  an  ihrem 
unteren  Ende  geschlossen  ist,  und  einer  zweiten 
Position,  in  der  der  untere  Bereich  der  Tankkammer 
mit  dem  Rest  des  Tanks  (10)  kommuniziert,  ver-  5. 
schwenkbar  ist,  daB  der  untere  Bereich  des  Tanks  w 
(10)  sich  zu  einem  BodenauslaB  (4)  hin  verjiingt, 
und  daB  das  untere  Ende  der  Trennwand  (81)  seit- 
lich  versetzt  zu  dem  BodenauslaB  (4)  und  hoher  als 
dieser  angeordnet  ist. 

15 
Revendications 

1  .  Lave-vaisselle  a  usage  intensif  pour  laver  avec  des 
granules  plus  lourdes  qu'un  liquide,  comprenant 
une  chambre  de  lavage  (1),  un  dispositif  de  pulveri-  20 
sation  (7)  pour  pulveriser  du  liquide  de  lavage,  avec 
ou  sans  granules  sur  des  articles  devant  etre  laves 
dans  la  chambre  de  lavage,  un  reservoir  (10)  qui 
est  reuni  a  une  sortie  (1  1)  a  partir  de  la  chambre  de 
lavage,  et  une  pompe  de  circulation  (5)  dont  le  cote  25 
d'aspiration  est  reuni  a  une  sortie  (4)  a  partir  du 
reservoir  et  dont  le  cote  sous  pression  est  reuni  a 
des  moyens  (6)  pour  conduire  le  liquide  aspire  du 
reservoir,  avec  ou  sans  granules,  au  dispositif  de 
pulverisation,  et  une  paroi  de  separation  (8)  definis-  30 
sant  une  chambre  de  reservoir  ouverte  vers  le  haut 
(12)  dans  le  reservoir,  le  bord  superieur  de  ladite 
paroi  etant  dispose  au-dessous  de  la  limite  supe- 
rieure  du  reservoir  et  dans  lequel  I'ouverture  de  sor- 
tie  (1  1)  de  la  chambre  de  lavage  est  disposee  au-  35 
dessus  de  la  chambre  de  reservoir  (12)  definie  par 
la  paroi  de  separation  qui  est  disposee  pour  etre 
mobile  dans  au  moins  une  partie  (8,  9),  caracterise 
en  ce  que  la  paroi  de  separation  a  son  extremite 
inferieure  comprend  une  partie  (9)  qui  peut  etre  40 
pivotee  entre  une  premiere  position  dans  laquelle  la 
chambre  de  reservoir  definie  par  la  paroi  est  fermee 
a  son  extremite  inferieure  et  une  seconde  position 
dans  laquelle  la  partie  inferieure  de  la  chambre  de 
reservoir  est  en  communication  avec  le  reste  du  45 
reservoir  (10)  et  en  ce  que  la  partie  inferieure  du 
reservoir  (10)  est  effilee  jusqu'a  une  sortie  infe- 
rieure  (4),  et  en  ce  que  I'extremite  inferieure  de  la 
paroi  de  separation  (8)  est  situee  en  etant  espacee 
lateralement  et  au-dessus  de  la  sortie  inferieure  so 
(4). 

2.  Lave-vaisselle  selon  la  revendication  1  ,  caracterise 
en  ce  que  I'ouverture  de  sortie  (1  1)  de  la  chambre 
de  traitement  est  horizontalement  espacee  de  55 
I'extremite  superieure  de  la  paroi  de  separation  (8). 

3.  Lave-vaisselle  selon  I'une  des  revendications  1  ou 

2,  caracterise  en  ce  que  la  partie  pivotante  (9)  de  la 
paroi  de  separation  (8)  est  constitute  d'une  porte 
pouvant  pivoter. 

Lave-vaisselle  selon  la  revendication  3,  caracterise 
en  ce  que  la  porte  (9)  peut  etre  mise  en  rotation 
autour  d'un  axe  central. 

Lave-vaisselle  a  usage  intensif  pour  laver  avec  des 
granules  plus  lourdes  qu'un  liquide,  comprenant 
une  chambre  de  lavage  1  ,  un  dispositif  de  pulveri- 
sation  (7)  pour  pulveriser  du  liquide  de  lavage,  avec 
ou  sans  granules  sur  des  articles  devant  etre  laves 
dans  la  chambre  de  lavage,  un  reservoir  (10)  qui 
est  reuni  a  une  sortie  (1  1)  a  partir  de  la  chambre  de 
lavage,  et  une  pompe  de  circulation  (5),  dont  le  cote 
d'aspiration  est  reuni  a  une  sortie  (4)  a  partir  du 
reservoir  et  dont  le  cote  sous  pression  est  reuni  a 
des  moyens  (6)  pour  conduire  le  liquide  aspire  a 
partir  du  reservoir,  avec  ou  sans  granules,  jusqu'au 
dispositif  de  pulverisation,  et  une  paroi  de  separa- 
tion  (81)  definissant  une  chambre  de  reservoir 
ouverte  vers  le  haut  (12)  dans  le  reservoir,  le  bord 
superieur  de  ladite  paroi  etant  dispose  au-dessous 
de  la  limite  superieure  du  reservoir  et  en  ce  que 
I'ouverture  de  sortie  (1  1)  de  la  chambre  de  lavage 
est  disposee  au-dessus  de  la  chambre  de  reservoir 
(1  2)  defini  par  la  paroi  de  separation  qui  est  dispo- 
see  pour  etre  mobile  dans  au  moins  une  partie  (81, 
82),  caracterise  en  ce  que  la  paroi  de  separation 
(81)  peut  pivoter  autour  de  son  extremite  supe- 
rieure  entre  une  premiere  position  dans  laquelle  la 
chambre  de  reservoir  definie  par  la  paroi  est  fermee 
a  son  extremite  inferieure  et  une  seconde  position 
dans  laquelle  la  partie  inferieure  de  la  chambre  de 
reservoir  est  en  communication  avec  le  reste  du 
reservoir  (10),  et  en  ce  que  la  partie  inferieure  du 
reservoir  (10)  est  effilee  jusqu'a  une  sortie  infe- 
rieure  (4)  et  en  ce  que  I'extremite  inferieure  de  la 
paroi  de  separation  (81)  est  situee  en  etant  espa- 
cee  et  au-dessus  de  la  sortie  inferieure  (4). 
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