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©  Mechanical  dishwashing  system  and  apparatus. 

©  An  improved  process  and  apparatus  for  the  mechanical 
washing  of  dishes  wherein  said  objects  are  placed  on  a 
horizontal  rack  or  conveyor  chain  over  an  open  reservoir  or 
wash  tank  (A)  containing  a  wash  liquor  comprising  an 
aqueous  cleaning  liquid  which  is  pumped  and  sprayed 
through  spraying  devices  (K)  placed  over  and/or  under  the 
rack  or  conveyor  chain  onto  the  dishes  (C),  subsequently 
followed  by  a  rinse  cycle  wherein  said  washed  dishes  are 
sprayed  with  water  optionally  mixed  with  a  rinse  aid  through 
spraying  devices  placed  over  and/or  under  the  rack  or 
conveyor  chain,  the  improvement  being  that  a  bleaching 
and/or  disinfecting  agent  (sanitizer)  (H)  is  introduced  into  the 
cleaning  liquid  line  (J)  to  the  spraying  devices  and/or  direct 
into  the  wash  liquor  in  the  tank  before  the  start  of  the  rinse 
cycle,  thereby  controlling  the  amount  of  sanitizer  in  the 
cleaning  liquid  at  a  sufficient  strength. 
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This  inven t ion   r e l a t e s   to  an  improved  process   and  a p p a r a t u s  

for  the  mechanical  washing  of  d i shes .   The  term  "d i shes"   i s  

used  here  to  include  all  so r t s   of  c rockery ,   g l a s s w a r e ,   c u t l e r y  

and  ki tchen  u t e n s i l s .  

Dishwashing  machines  wherein  the  dishes  are  placed  on  a  h o r i -  

zontal   rack  or  conveyor  chain  above  an  open  r e s e r v o i r   or  wash 

tank  con ta in ing   a  heated  wash  l iquor   comprising  an  aqueous  

c lean ing   l iqu id   and  which  opera te   by  pumping  and  spraying  s a i d  

aqueous  c leaning   l i qu id   onto  the  dishes  for  a  p r e d e t e r m i n e d  

period  followed  by  a  r i n s ing   programme  wherein  the  washed 

d ishes   are  sprayed  with  warm  water ,   o p t i o n a l l y . m i x e d   with  a 

r inse   aid,   are  known. 

Various  types  o f -d i shwash ing   machines  ope ra t ing   on  the  above 

p r i n c i p l e   are  known. 

A.  Single  tank  "dump"  mach ines  

In  these   machines  the  wash  l iquor   is  dumped  comple te ly   a f t e r  

each  wash.  They  opera te   as  f o l l o w s :  

1.  Wash  tank  is  f i l l e d   with  warm  water  and  c l ean ing   agent  i s  

d o s e d ;  

2.  Wash  cycle  (c i rca   45 - 180  s e c o n d s ) ;  

3.  Wash  water  is  d r a i n e d ;  

4.  Machine  is  r insed  ( o p t i o n a l ) ;  

5.  Wash  tank  is  f i l l e d   with  f resh   warm  water  and  r inse   aid  i s  



dosed ;  

6.  Rinse  cycle  ( c i r ca   45 - 180  s e c o n d s ) ;  

7.  Rinse  water  remains  in  tank  and  is  used  for  the  next  wash 

c y c l e .  

B.  Single  tank  " r e -use"   mach ines  

In  these  machines  only  part   of  the  wash  l i q u o r   is  c o n t i n u o u s l y  

drained  via  an  overf low  pipe  and  r e f r e s h e d   by  water  from  t h e  

r inse .   They  opera te   as  f o l l o w s :  

1.  Wash  tank  is  f i l l e d   with  warm  or  cold  water  (depending  on 

local  c i r c u m s t a n c e s )   and  c lean ing   agent  is  d o s e d ;  

2.  Wash  cycle  ( c i r ca   20 -  70  s e c o n d s ) ;  

3.  Wash  water  s tays  in  the  wash  t a n k ;  

4.  Rinse  cycle  ( c i r ca   5 - 20  seconds) .   Rinse  water  from  a  warm 

water  l ine   at  o rd ina ry   water  p re s su re   ( 1 . 5 - 3   bar)  f l ows  

into  the  wash  tank  via  r inse   sp r aye r s .   Rinse  aid  is  dosed 

into  the  warm  water  l ine  during  r i n s i n g ;  

5.  Water  level  in  wash  tank  is  kept  c o n s t a n t   by  means  of  an 

overf low  pipe  ( i . e .   during  the  r inse   cycle  part   of  the  wash 

water  is  d r a i n e d ) ;  

6.  Next  wash  cycle  can  s t a r t .  

C.  Mul t i tank   " re -use"   mach ines  

These  machines  g e n e r a l l y   opera te   as  f o l l o w s :  

1.  Tanks(pre-wash ,   wash  and  power  r i n se )   are  f i l l e d   with  warm 

w a t e r ;  

2.  Machine  is  switched  on  (all   s e c t i o n s   have  t h e i r   own  pump); 

3.  Cleaning  agent  is  a u t o m a t i c a l l y   dosed  into  the  wash  t a n k  

and  r inse   aid  is  dosed  into  the  water  of  the  f ina l   r i n s e ;  

4.  Final  r inse   water  ( r i n se   water  from  a  warm  water  l ine   a t  

o rd inary   water  p r e s su re   ( 1 . 5 - 3   bar)  flows  into  the  f i n a l  

r inse   sec t ion   via  r inse   s p r a y e r s ;   i t   cascades  over  into  t h e  

power  r inse   t a n k .  

5.  Water  from  the  power  r inse   tank  cascades   into  the  wash  t a n k ,  

and  from  there  i t   cascades  over  into  the  pre-wash  tank,  k e p t  

at  a  cons tan t   level   by  an  overflow  to  the  d ra in .   The  power 

r inse   (=  pumped  r i n se )   p r io r   to  f ina l   r inse   is  necessary   t o  



r inse   away  a l k a l i n i t y   and  soil  r e s i d u e s   from  crockery  b e -  

cause  the  f ina l   r inse   (with  f resh  warm  water)   is  too  s h o r t  

to  ob ta in   a l k a l i - f r e e   and  s o i l - f r e e   c r o c k e r y .  

Some  m u l t i - t a n k   machine  types  do  not  have  a  power  r i n s e  

s ec t ion   so  that   the  f inal   r inse   water  cascades   into  t h e  

wash  t a n k .  

These  machines  g e n e r a l l y   opera te   at  a  r e l a t i v e l y   high  wash  t e m p e r -  

a ture   of  about  600C  and  a  r inse   t empera tu re   of  about  80°C. 

The  c leaning   agents  used  in  i n d u s t r i a l   mechanical   dishwashing  can 

be  powders  or  l i q u i d s   and  are  g e n e r a l l y   blends  of  two  or  more  of  t h e  

fo l lowing  compounds:  sodium-  or  potassium  t r i p h o s p h a t e ,   sodium  m e t a -  

s i l i c a t e ,   sodium-  or  potassium  hydroxide,   sodium  ca rbona t e ,   sodium 

s u l p h a t e ,   with  or  wi thout   a  ch lo r ine   b leach ing   a g e n t .  

The  cu r ren t   i n c r e a s i n g   demand  to  reduce  energy  and  water  consumpt ion  

has  led  i n v e s t i g a t o r s   to  a  r e c o n s i d e r a t i o n   of  mechanical   d i s h w a s h i n g  

p rocesses .   Consider ing  tha t   lowering  the  wash  water  t e m p e r a t u r e  

from  a  nominal  600C  to  500C,  and  lowering  the  r inse   water  t e m p e r a -  

ture  from  a  nominal  80°C  to  60°C  without   f u r t h e r   changing  the  t i m i n g  

of  the  machine  programme  involve  an  e n e r g y - s a v i n g   of  about  25%,  i t  

could  be  e a s i l y   a p p r e c i a t e d   that   one  of  the  major  o b j e c t i v e s   of  i n -  

v e s t i g a t o r s   is  to  lower  these  t empera tu res   in  mechanical  d i s h w a s h i n g  

p rocesses .   Lowering  of  the  working  t empera tu re   will  also  improve 

working  c o n d i t i o n s   in  the  ki tchen  e n v i r o n m e n t .  

However,  lowering  the  wash  and/or  r inse   t e m p e r a t u r e s   will  o b v i o u s l y  

decrease   the  hygien ic   sa fe ty   of  the  process  owing  to  reduced  t h e r m o -  

d i s i n f e c t i o n   and  higher  r isk  of  c r o s s - c o n t a m i n a t i o n .  

It  is  one  ob jec t   of  the  present   inven t ion   to  provide  a  process  and 

appara tus   for  the  mechanical  washing  of  d i s h e s ,   wherein  washing 

and/or   r i n s ing   can  be  e f f e c t e d   at  lower  t e m p e r a t u r e s   without  d e -  

c reas ing   the  hygienic   sa fe ty   of  the  p r o c e s s .  



It  is  another   o b j e c t   of  the  i nven t ion   to  improve  the  b l e a c h i n g  

and  hygienic   performance  of  mechanical  d i shwashing   p r o c e s s e s .  

It  has  now  been  found  tha t   the  above  ob j ec t s   can  be  achieved  by 

the  s epa ra t e   a d d i t i o n   of  a  b leaching  and/or   d i s i n f e c t i n g   a g e n t ,  

which  l a t t e r   agent  in  the  f u r t h e r   d e s c r i p t i o n   of  the  i n v e n t i o n  

will   also  be  r e f e r r e d   to  as  " s a n i t i z e r " .  

Accord ing ly ,   in  one  aspec t   the  i nven t ion   p rov ides   a  process   f o r  

the  mechanical   washing  of  d i shes ,   wherein  said  o b j e c t s   are  p l a c e d  

on  a  h o r i z o n t a l   rack  or  conveyor  chain  over  an  open  r e s e r v o i r   o r  

wash  tank  c o n t a i n i n g   a  wash  l iquor   compris ing  an  aqueous  c l e a n i n g  

l iqu id   which  is  pumped  and  sprayed  through  spraying   d e v i c e s  

placed  over  and/or   under  the  rack  or  conveyor  chain  onto  t h e  

d i s h e s ,   s u b s e q u e n t l y   followed  by  a  r inse   cycle  wherein  s a i d  

washed  d ishes   are  sprayed  with  water  o p t i o n a l l y   mixed  with  a 

r in se   aid  through  spraying  devices  placed  over  and/or   u n d e r  

the  rack  or  conveyor  chain ,   c h a r a c t e r i z e d   in  t ha t   a  b l e a c h i n g  

and/or   d i s i n f e c t i n g   agent  is  in t roduced   into  the  c l ean ing   l i q u i d  

l ine   to  the  spraying   devices  and/or  d i r e c t   into  the  wash  l i q u o r  

in  the  tank  before   the  s t a r t   of  the  r inse   cyc le ,   thereby  c o n -  

t r o l l i n g   the  amount  of  s a n i t i z e r   in  the  c l ean ing   l i qu id   at  a 

s u f f i c i e n t   s t r e n g t h .  

In  another   a spec t   of  the  inven t ion   an  appa ra tus   for  the  mechan- 

ical  washing  of  d ishes   is  provided,   compris ing  an  open  wash 

l i quor   tank,   a  moving  or  s t a t i o n a r y   h o r i z o n t a l   rack  for  a r t i c l e s  

(d i shes )   to  be  washed  placed  above  the  wash  l i q u o r   tank,   a  pump 
connected  to  the  wash  l iquor   tank  for  spraying  wash  l iquor   o n t o  

the  a r t i c l e s   through  spray  arms  s i t u a t e d   above  and  below  t h e  

rack,   an  overf low  to  mainta in   the  wash  l i quor   level  in  the  t a n k ,  

and  o p t i o n a l l y   a  hea t ing   element  mounted  in  the  tank  for  h e a t i n g  

the  wash  l i q u o r ,   c h a r a c t e r i z e d   in  that   there   is  provided  a 

device  for  i n j e c t i n g   a  b leaching  and/or  d i s i n f e c t i n g   agent  i n t o  

the  wash  l i q u o r .  

Said  i n j e c t i o n   device  can  be  connected  to  the  wash  l iquor   l i n e  



at  a  poin t   before  or  where  the  flow  is  s p l i t   between  the  u p p e r  
and  lower  spray  arms,  or  d i r e c t   to  the  wash  l iquor   t a n k .  

P r e f e r a b l y   the  i n j e c t i o n   poin ts   are  provided  with  a  one-way 
v a l v e .  

Bleaching  and/or  d i s i n f e c t i n g   agents  usable  in  the  p resen t   i n -  

ven t ion   are ,   for  example,  a l k a l i m e t a l   h y p o c h l o r i t e   and  hydrogen  

pe rox ide .   Also  peroxy  acids  or  peroxy  acid  p r e c u r s o r s   can  be 

used.  Depending  on  the  manner  of  dosing,   the  s a n i t i z e r   may  be 

used  in  any  physical   form  for  convenien t   dosing,   e.g.  a  l i q u i d  

or  a  so l i d .   If  a l k a l i m e t a l   h y p o c h l o r i t e   is  used,  i t   is  p r e f e r -  

ably  i n t roduced   in  the  form  of  an  aqueous  s o l u t i o n   at  a  c o n c e n -  

t r a t i o n   of  about  6- 12%  by  weight .   A  p r e f e r r e d   a l k a l i m e t a l  

h y p o c h l o r i t e   is  sodium  h y p o c h l o r i t e .  

If  hydrogen  peroxide  is  used,  i t   is  in t roduced   as  an  aqueous  

hydrogen  peroxide  s o l u t i o n ,   for  example  at  a  s t r e n g t h   of  a b o u t  

3 -60%  by  w e i g h t .  

H i t h e r t o   s epa ra t e   add i t ion   of  h y p o c h l o r i t e   in  mechanical  d i s h -  

washing  systems  has  been  sugges ted   via  the  r inse   water.   However, 
in  most  c o u n t r i e s   add i t ion   of  h y p o c h l o r i t e   or  any  other   o x i d a -  

t ive   d i s i n f e c t a n t   to  the  f ina l   r inse   water  is  p r o h i b i t e d   by  l aw,  

owing  to  the  r isk  of  the  format ion   of  u n d e s i r a b l e   res idues   on 

washed  a r t i c l e s .  

The  p resen t   invent ion   avoids  the  above  r isk  and  is  safe  in  t h i s  

r e s p e c t .  

The  t e c h n i c a l   problem  to  solve  is  how  and  when  to  dose  t h e  

b leach ing   and/or  d i s i n f e c t i n g   agent  so lu t ion   of  a  fixed  concen -  

t r a t i o n   to  obtain  the  most  c o s t - e f f e c t i v e   b leaching  and/or  d i s -  

i n f e c t i n g   ac t ion .   The  r educ t ion   of  h y p o c h l o r i t e ,   for  example 

by  organic   soil  in  the  wash  l i q u o r ,   will  mean  t h a t ,   in  order  t o  

main ta in   a  cons tant   ac t ive   c h l o r i n e   l eve l ,   a  r egu la r   dosing  o f  

h y p o c h l o r i t e   would  be  needed  but  at  a  ra te   which  var ies   with  i t s  



r e d u c t i o n   by  the  organic   soil  p resent   in  the  wash  l i q u o r .   I t  

was  found  tha t   for  a  s a t i s f a c t o r y   b leaching  and  s a n i t i z i n g   e f -  

f ec t   the  ac t ive   c h l o r i n e   con ten t   in  the  wash  l i q u o r   should  p r e f -  

e rab ly   be  main ta ined   at  a  level  of  at  l e a s t   30  ppm  per  l i t r e ,  

p a r t i c u l a r l y   at  a  level  wi thin   the  range  of  30-50  ppm  per  l i t r e .  

It  is  e a s i e r   to  mainta in   th i s   cons tan t   level  if  the  b l e a c h i n g  

and/or   d i s i n f e c t i n g   agent  is  dosed  during  the  wash  process   i n  

p u l s e s ,   p r e f e r a b l y   at  l e a s t   30  seconds  before  the  s t a r t   of  t h e  

r inse   cyc le ,   the  amount  being  c a l c u l a t e d   on  the  bas is   of  t h e  

amount  of  r inse   water  per  rack  or  per  hour  and  ad jus t ed   by 

means  of  the  pulse  f requency  of  the  pump. 

For  example,  in  a  s ing le   tank  machine,  having  a  wash  tank  con-  

ten t   of  50  l i t r e s   and  a  r inse   water  ad jus ted   at  2.5  1 / r ack ,   t h i s  

turns  out  to  be  approx imate ly   625  g  of  h y p o c h l o r i t e   s o l u t i o n  

(6%  ac t ive   c h l o r i n e )   per  200  racks  washed  ( i . e .   1.1  g  sodium 

h y p o c h l o r i t e / l i t r e ) .  

To  ensure  tha t   s u f f i c i e n t   ac t ive   ch lo r ine   or  ac t ive   oxygen  i s  

p resen t   in  the  l i q u o r ,   the  dosing  pump  for  the  b leach ing   a n d /  

or  d i s i n f e c t i n g   agent  may  be  a c t i v a t e d   by  push  but ton  to  d e l i v -  

er  an  ext ra   " i n i t i a l   dosing"  ( i . e .   a  dose,  y i e l d i n g   at  l e a s t  

30  ppm  ac t ive   ch lo r ine   level  in  a  f resh  l i q u o r ) .   In  a d d i t i o n  

an  ex t ra   amount  of  s a n i t i z e r   may  be  needed  to  allow  for  v a r i a -  

t ions   in  the  i n t e r v a l s   between  two  wash  p rocesses   and  in  t h e  

soil  load  or  soil  c o m p o s i t i o n .  

P r e f e r a b l y   a  main  wash  product   that   conta ins   more  s e q u e s t r a n t  

than  most  convent iona l   mechanical  dishwashing  p roduc ts   is  used 

to  improve  the  hygienic   sa fe ty   of  the  process  even  f u r t h e r .  

Both  powder  and  l iqu id   c lean ing   products  can  be  used  in  t h e  

process   of  the  i nven t ion .   The  powder  product  may  be  dosed  

via  any  commercial ly  known  "powder  dosing"  system,  e.g.  an 

overf lowing  r e s e r v o i r   system,  and  the  l i qu id   product   may  be 

dosed  by  a  s u i t a b l e   pump.  The  product  c o n c e n t r a t i o n   can  be 

kept  within  accep tab le   l i m i t s   via  a  c o n d u c t i v i t y   cell  in  t h e  

wash  l iquor   and  c o n t r o l l e r .   Advantageously  the  aqueous  c l e a n -  

ing  l iqu id   in  the  wash  tank  is  kept  at  a  s t r e n g t h   at  l e a s t  



e q u i v a l e n t   to  500  m g / l i t r e   sodium  t r i p h o s p h a t e   per  1  mole  M-3 

water  hardness   and  200  m g / l i t r e   NaOH. 

Under  these  c o n d i t i o n s   the  level  of  r e s idua l   b a c t e r i a   found  w i t h  

the  low  t empera tu re   dishwashing  process  (washing  t empera ture   500C/ 

r inse   t empera tu re   600C)  is  near  tha t   found  with  a  c o n v e n t i o n a l  

process  at  60°C/80°C  without   h y p o c h l o r i t e .   The  combination  o f  

th is   a l k a l i n e   l i quor   and  the  use  of  a  s epa ra t e   s a n i t i z e r   a d d i t i o n  

according  to  the  i nven t ion   r e s u l t s   in  an  excep t iona l   h y g i e n e  

s e c u r i t y   and  d e l i v e r s   a  more  c o s t - e f f e c t i v e   b leaching  r e s u l t   t h a n  

is  p o s s i b l e   with  a  convent ional   c h l o r i n e - c o n t a i n i n g   main  wash 

p r o d u c t . .  

The  l i qu id   b leach ing   and/or  d i s i n f e c t i n g   agent ,   e.g.  sodium  hypo-  

c h l o r i t e   s o l u t i o n   or  hydrogen  peroxide  s o l u t i o n ,   can  be  dosed  

by  a  diaphragm  pump  which  is  t r i g g e r e d   by  an  e l e c t r i c a l   c o n n e c -  

t ion  to  the  wash  pump  via  an  e l e c t r i c a l   d e v i c e .  

In  s ing le   tank  machines  with  sprays  over  and  under  the  rack  t h e  

s a n i t i z e r   product   is  dosed  p r e f e r a b l y   at  a  point   in  the  wash 

arm  of  the  machine  before  or  where  the  flow  is  s p l i t   between 

upper  and  lower  spray  arms.  This  i n j e c t i o n   point   with  a  one-way 

valve  is  chosen  to  minimize  the  delay  between  s a n i t i z e r   a d d i t i o n  

and  con tac t   with  the  a r t i c l e s   being  washed  ( i . e .   to  d e l i v e r   a 

maximum  i n s t a n t a n e o u s   level  of  a c t i v e . c h l o r i n e   or  ac t ive   oxygen 

on  the  a r t i c l e s ) .   It  should  be  noted  t h a t ,   t y p i c a l l y ,   the  r e -  

cycle  time  of  the  wash  l iquor   through  the  wash  pump  is  6 -10  

seconds  so  tha t   dosing  of  the  s a n i t i z e r   into  the  wash  l i q u o r  

can  also  give  very  s imi l a r   r e s u l t s .   The  dosing  pump  for  t h e  

s a n i t i z e r   is  c o n v e n i e n t l y   operable   by  push  button  for  the  i n i -  

t i a l   dose  (and  i n t e r m i t t e n t   bleaching  when  r e q u i r e d ) ,   w h e r e a f t e r  

a  fixed  volume  (about  3  g  for  6%  h y p o c h l o r i t e   so lu t i on )   is  dosed 

per  rack,  s t a r t i n g   e.g.  30  seconds  before  the  end  of  the  wash 

cycle.   This  dose  may  be  i n j e c t e d   in  pulses  of  1  g  at  time  i n -  

t e r v a l s ,   which  will  depend  on  the  dura t ion   of  the  wash  c y c l e .  

The  r inse   aid  can  be  dosed,  as  in  the  convent ional   p r o c e s s e s ,  



with  a  Venturi  or  e l e c t r i c a l l y   opera ted   pump. 

The  process  of  the  i nven t ion   not  only  avoids  the  r i sk   of  f o r m a -  

t ion  of  u n d e s i r a b l e   r e s i d u e s   on  washed  a r t i c l e s   a r i s i n g   f rom 

the  s a n i t i z e r ,   but  is  also  operable   at  lower  wash  and  r i n s e  

t e m p e r a t u r e s ,   producing  b leach ing   and  hygien ic   r e s u l t s   t h a t  

are  at  l eas t   equal  to  the  r e s u l t s   obta ined  with  c o n v e n t i o n a l  

h i g h - t e m p e r a t u r e   (60° /80  C)   mechanical  d i shwashing   p r o c e s s e s .  
In  the  process   of  the  i n v e n t i o n   the  wash  l i q u o r   t e m p e r a t u r e  

is  p r e f e r a b l y   ma in ta ined   at  a  level  of  about  50°  to  55°C,  and 

the  r inse   water  t e m p e r a t u r e   is  kept  at  a  level  of  about  60°  

to  65°C. 

Fur the r   advantages   of  the  inven t ion   a r e :  

1.  Level  of  ac t ive   s a n i t i z e r / b l e a c h   in  the  wash  l i quor   can 

be  kept  more  c o n s t a n t   than when  dosed  via  a  main  wash 

product .   The  r e q u i r e d   level  for  e f f e c t i v e   b leach ing   a n d /  

or  s a n i t i z i n g   can  be  set  by  a d j u s t i n g :  

-  the  amount  of  dosage  per  rack  a n d / o r  

-  the  i n i t i a l   dose  a n d / o r  

-  by  manual  r e p e t i t i o n   of  i n i t i a l   d o s e .  

This  makes  b e t t e r   b leach ing   of  washed  a r t i c l e s   and  b e t t e r  

d i s i n f e c t i o n   of  the  wash  l iquor   p o s s i b l e .  

2.  Presence  of  ac t ive   s a n i t i z e r   at  an  e f f e c t i v e   level  in  t h e  

wash  l iquor   reduces  r i sk   of  c r o s s - c o n t a m i n a t i o n   by  b a c t e r i a  

( e s p e c i a l l y   at  lower  t e m p e r a t u r e s ,   i . e . < 6 0 ° C ) ,   hence  a 

h y g i e n i c a l l y   safer   p r o c e s s .  

Conventional  mechanical   dishwashing  r e l i e s   upon  high  tem- 

pe ra tu re   (60°/80°  C)  automatic   washing  of  a r t i c l e s   with  a 

proper ly   formula ted   and  dosed  c leaning  p roduc t .   I t   is ,   how- 

ever,   conce ivab le   t h a t   there   could  be  s e r i ous   f a u l t s   d e v e l o p -  

ing  with  the  washing  of  a  p a r t i c u l a r   load  of  used  a r t i c l e s ,  

r e s u l t i n g   in  r e d u c t i o n s   in  t empera ture   ach ieved ,   r e d u c t i o n s  

in  the  dosage  of  the  product   achieved,   and  f a i l u r e   of  one 

part   of  the  cycle ,   for  example  r i n s i n g .   In  extreme  c a s e s  

more  than  one  of  these   might  f a i l .  

If  a  se r ious   f a u l t   develops  in  the  p rocess ,   i t   will  undoubt -  



edly  r e s u l t   in  a  few  a r t i c l e s   being  taken  from  the  machine  

in  an  u n s a t i s f a c t o r i l y   hygienic  s t a t e .   There  is  also  t h e  

chance  tha t   con tamina t ion   in t roduced   into  the  wash  l i q u o r  

can  be  t r a n s f e r r e d   to  other  a r t i c l e s .   If  large  numbers  o f  

these  would  be  involved ,   this   c r o s s - c o n t a m i n a t i o n   cou ld  

cause  o ther   washed  a r t i c l e s   to  become  h y g i e n i c a l l y   u n a c c e p t -  

a b l e .  

The  p resen t   i nven t ion   seeks  to  compensate  f o r  s u c h   f a u l t s  

tha t   may  o c c u r .  

3.  Incompat ib le   components  in  e s p e c i a l l y   l i qu id   main  wash 

products   can  be  used  more  e f f e c t i v e l y   and  more  e c o n o m i c a l l y  

by  the  s e p a r a t e   add i t i on   of  s a n i t i z e r   according  to  the  i n -  

v e n t i o n .  

The  inven t ion   will  now  be  f u r t h e r . i l l u s t r a t e d   in  the  f o l l o w i n g  

Examples  and  exp la ined   by  way  of  Figures   1  and  2.  

Example  1 

Process  I  using  a  l i qu id   de te rgen t   product   as  c leaning   a g e n t  

(see  Figure  1) 

1.  Fi l l   the  wash  tank  (A)  with  water  of  50°C  by  means  of  t h e  

r inse  sprayers   (B)  or  a  separa te   f i l l i n g   t a p .  

2.  Put  t h e  r a c k   with  d i r t y   dishes  (C)  in  the  washing  c o m p a r t -  

ment  of  the  mach ine .  

3.  S t a r t   wash  programme. 

4.  Push  the  button  of  pump  (D);  a  p r e - s e t   amount  of  d e t e r g e n t  

is  then  dosed  from  the  supply  con t a ine r   (E)  into  the  wash  t a n k  

(A). 

5.  Push  the  button  of  pump  (F)  as  soon  as  the  pump  is  a c t i -  

vated  by  the  t imer  (G),  which  is  i n d i c a t e d   by  l i g h t e n i n g   up 
of  the  green  p i l o t   lamp;  a  p r e - s e t   amount  of  b l e a c h / s a n i t i z e r  



is  then  dosed  from  the  supply  c o n t a i n e r   (H)  into  the  wash  arm 

(J)  or  the  wash  tank  (A) .  

6.  The  so lu t i on   c o n t a i n i n g   d e t e r g e n t   and  b l e a c h / s a n i t i z e r   i s  

sprayed  onto  the  d ishes   by  the  wash  sp rayers   (K),  which  a r e  

being  fed  from  the  wash  tank  (A)  by  the  machine  pump  (L) .  

7.  During  the  l a s t   30  seconds  of  the  wash  process   pump  (F) 

doses  a  p r e - s e t   amount  of  b l e a c h / s a n i t i z e r   into  the  wash  arm 

(J)  or  the  wash  tank  (A);  the  amount  is  c a l c u l a t e d   on  the  b a s i s  

of  the  amount  of  r inse   water  per  rack  or  per  hour  and  a d j u s t e d  

by  means  of  the  pulse  f requency   of  the  pump. 

8.  After   the  dishes   have  been  washed,  they  are  r insed   with  f r e s h  

water  of  60°C  from  the  water  hea ter   (M)  by  means  of  the  r i n s e  

sp rayers   (B);  to  promote  quicker   drying  of  the  clean  d i shes ,   a 

r i n se   aid  is  dosed  a u t o m a t i c a l l y   from  the  supply  c o n t a i n e r   (N) 

into  the  r inse   water  by  means  of  pump  ( P ) .  

9.  With  each  subsequent   rack  the  process   r epea t s   i t s e l f   a u t o -  

m a t i c a l l y ,   s t a r t i n g   from  6.  Detergent   is  dosed  a u t o m a t i c a l l y  

during  each  wash  cycle  analogous  to  that   d e s c r i b e d  u n d e r   7  f o r  

b l e a c h / s a n i t i z e r .  

10.  If  the  wash  s o l u t i o n   is  dumped  comple te ly ,   the  p r o c e s s  

has  to  be  s t a r t e d   again  from  1. 

No te s :  

-  In  dishwashing  machines  with  a  separa te   power  r inse   s e c t i o n  
the  b l e a c h / s a n i t i z e r   is  dosed  into  the  power  r inse   tank  o r  
power  r inse   l i n e .  

-  In  the  above  process   the  de t e rgen t   c o n c e n t r a t i o n   in  the  wash 
tank  is  kept  s u f f i c i e n t l y   high  by  i n t r o d u c i n g   a  p r e - s e t  
amount  of  d e t e r g e n t   in  the  wash  tank  at  the  beginning  o f  
each  wash  cycle .   It  is  also  poss ib le   to  use  a  c o n d u c t i v i t y  
control   system  to  main ta in   the  de t e rgen t   c o n c e n t r a t i o n .   Such 
a  system  is  analogous  to  tha t   used  in  Process  II  of  Example 
2  for  powder  d e t e r g e n t s .  

-  If  during  washing  the  c o n c e n t r a t i o n   of  the  s a n i t i z e r   in  t h e  
wash  tank  turns  out  to  be  too  low  (e.g.   decrease   of  c h l o r i n e  
c o n c e n t r a t i o n   by  decomposi t ion   during  a  b reak) ,   an  e x t r a  
amount  can  be  dosed  by  pushing  the  button  of  pump  ( F ) .  



-Example  2 

Process  II  using  powder  d e t e r g e n t   product  a s  c l e a n i n g   a g e n t  

(see  Figure  2) 

1.  F i l l   the  wash  tank  (A)  with  water  of  50°C  by  means  of  t h e  

r inse   sp rayers   (B)  or  a  s epa ra t e   f i l l i n g   t a p .  

2.  Add  d e t e r g e n t   powder  to  the  dosing  r e s e r v o i r   (C) .  

3.  Put  the  rack  with  d i r t y   dishes  (D)  into  the  washing  compar t -  

ment  of  the  machine .  

4.  S t a r t   wash  programme.  Detergent   s o l u t i o n / s l u r r y   is  dosed 

a u t o m a t i c a l l y   from  the  dosing  r e s e r v o i r   (C)  into  the  wash  t a n k  

(A).  Dosing  cont inues   unt i l   the  c o n c e n t r a t i o n   reaches   a  p r e -  

set  l eve l .   This  level  can  be  ad jus ted   with  the  c o n t r o l l e r   (E) 

which  ope ra t e s   a  so lenoid   valve  (F)  in  the  water  supply  l i n e  

of  the  dosing  r e s e r v o i r   (C).  The  c o n t r o l l e r   moni tors   the  c o n -  

c e n t r a t i o n   in  the  wash  tank  by  means  of  an  e l e c t r o d e   (G,  con-  

d u c t i v i t y   p r i n c i p l e ) .   The  c o n t r o l l e r   has  a  b u i l t - i n   alarm  c i r -  

cui t   which  opera tes   a  buzzer  and/or  a  p i l o t   lamp  to  i n d i c a t e  

tha t   the  r e s e r v o i r   has  to  be  r e f i l l e d   with  d e t e r g e n t   powder.  

The  dosing  system  is  in  ope ra t ion   as  long  as  the  machine  i s  

switched  on. 

5.  Push  the  button  of  pump  (H)  as  soon  as  the  pump  is  a c t i -  

vated  by  the  timer  ( J ) ,   which  is  i nd i ca t ed   by  l i g h t i n g   up  o f  

the  green  p i l o t   lamp;  a  p r e - s e t   amount  of  b l e a c h / s a n i t i z e r   i s  

then  dosed  from  the  supply  c o n t a i n e r   (K)  into  the  wash  arm  (L) 

or  the  wash  tank  (A). 

6.  The  so lu t i on   con ta in ing   de t e rgen t   and  b l e a c h / s a n i t i z e r   i s  

sprayed  onto  the  dishes  by  the  wash  sprayers   (M),  which  a r e  

being  fed  from  the  wash  tank  (A)  by  the  machine  pump  (N).  

7.  During  the  l a s t   30  seconds  of  the  wash  p r o c e s s ,   pump  (H) 

doses  a  p r e - s e t   amount  of  b l e a c h / s a n i t i z e r   into  the  wash  arm 

(L)  or  the  wash  tank  (A);  the  amount  is  c a l c u l a t e d   on  the  b a s i s  



of  the  amount  of  r inse   water  per  rack  or  pe r  hou r   and  a d j u s t e d  

by  means  of  the  pulse  f requency  of  pump  (H) .  

8.  After   the  dishes   have  been  washed,  they  are  r insed   w i t h  

f resh   water  of  60°C  from  the  water  hea te r   (R),  by  means  of  t h e  

r inse   sp r aye r s   (B);  to  promote  qu icke r   drying  of  the  c l e a n  

d i shes ,   a  r in se   aid  is  dosed  a u t o m a t i c a l l y   from  the  supply  c o n -  

t a i n e r   (P)  in to   the  r inse   water  by  means  of  pump  (Q).  

9.  With  each  subsequent   rack  the  process   r epea t s   i t s e l f   a u t o -  

m a t i c a l l y ,   s t a r t i n g   from  6. 

10.  If  the  wash  so lu t i on   is  dumped  c o m p l e t e l y ,   the  process   has  

to  be  s t a r t e d   again  from  1. 

No te s :  

-  In  d ishwashing   machines  with  a  s e p a r a t e   power  r inse   s e c t i o n  
the  b l e a c h / s a n i t i z e r   is  dosed  into  the  power  r inse   tank  o r  
power  r in se   l i n e .  

-  The  above  process   can  also  be  used  for  l i qu id   d e t e r g e n t s .  
In  t h a t   case  the  powder  dosing  r e s e r v o i r   (C)  and  the  s o l e -  
noid  valve  (F)  are  not  neces sa ry ;   the  c o n t r o l l e r   o p e r a t e s  
a  pump  which  doses  the  d e t e r g e n t   from  a  supply  c o n t a i n e r  
into  the  wash  t a n k .  

-  If  during  washing  the  c o n c e n t r a t i o n   of  the  s a n i t i z e r   in  t h e  
wash  tank  turns   out  to  be  too  low  (e .g .   decrease   of  c h l o r i n e  
c o n c e n t r a t i o n   by  decomposi t ion  during  a  b reak) ,   an  e x t r a  
amount  can  be  dosed  by  pushing  the  but ton  of  pump  (H) .  



1.  A  process  for  the  mechanical  washing  of  d i s h e s ,   whe re in  

said  ob j ec t s   are  placed  on  a  ho r i zon ta l   rack  or  conveyor  cha in  

over  an  open  r e s e r v o i r   or  wash  tank  c o n t a i n i n g   a  wash  l i q u o r  

compris ing  an  aqueous  c lean ing   l iqu id   which  is  pumped  and 

sprayed  through  spraying  devices  placed  over  and/or   under  t he  

rack  or  conveyor  chain  onto  the  d i shes ,   s u b s e q u e n t l y   f o l l o w e d  

by  a  r inse   cycle  wherein  said  washed  d ishes   a r e  s p r a y e d   w i t h  

water  o p t i o n a l l y   mixed  with  a  r inse   aid  through  spraying  de -  

vices  placed  over  and/or   under  the  rack  or  conveyor  c h a i n ,  

c h a r a c t e r i z e d   in  tha t   a  b leaching   and/or  d i s i n f e c t i n g   a g e n t  

( s a n i t i z e r )   is  in t roduced   into  the  c lean ing   l i qu id   l ine  to  t h e  

spraying  devices  and/or  d i r e c t   into  the  wash  l i quor   in  the  t ank  

before  the  s t a r t   of  the  r inse   cycle ,   thereby  c o n t r o l l i n g   t h e  

amount  of  s a n i t i z e r   in  the  wash  l iquor   at  a  s u f f i c i e n t   s t r e n g t h .  

2.  A  process  according  to  claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  s a n i t i z e r   is  an  a l k a l i m e t a l   h y p o c h l o r i t e .  

3.  A  process  according  to  claim  2,  c h a r a c t e r i z e d   in  t h a t  

the  ac t ive   ch lo r ine   content   in  the  wash  l i quor   is  m a i n t a i n e d  

at  a  level  of  at  l e a s t   30  ppm  per  l i t r e .  

4.  A  process  according  to  claim  3,  c h a r a c t e r i z e d   in  t h a t  

the  ac t ive   ch lo r ine   content   in  the  wash  l i q u o r   is  m a i n t a i n e d  

at  a  level  of  3 0 - 5 0   ppm  per  l i t r e .  

5.  A  process  according  to  any  of  the  above  claims  1  - 4 ,  

c h a r a c t e r i z e d   in  that   the  aqueous  c leaning  l i qu id   in  the  wash 

tank  has  a  s t r eng th   at  l e a s t   equ iva l en t   to  500  m g / l i t r e   sodium 

t r i p h o s p h a t e   per  1  mole  M   water  hardness  and  200  m g / l i t r e  
sodium  h y d r o x i d e .  

6.  A  process  according  to  claim  2,  c h a r a c t e r i z e d   in  t h a t  

the  s a n i t i z e r   is  dosed  into  the  c leaning  l i qu id   at  l eas t   30 

seconds  before  the  s t a r t   of  the  r inse   c y c l e .  



7.  A  process   according  to  any  of  the  above  claims  1  -  6 ,  

c h a r a c t e r i z e d   in  that   the  wash  l iquor   is  kept  at  a  t e m p e r a t u r e  

of  about  50°  - 5 5 ° C .  

8.  Apparatus   for  the  mechanical  washing  of  d i s h e s ,   c o m p r i s i n g  

an  open  wash  l i quor   tank,   a  moving  or  s t a t i o n a r y   h o r i z o n t a l   r a c k  

for  a r t i c l e s   (d i shes )   to  be  washed  placed  above  the  wash  l i q u o r  

tank,   a  pump  connected  to  the  wash  l i q u o r   tank  for  spraying  wash 

l i quor   onto  the  a r t i c l e s   through  spray  arms  s i t u a t e d   above  and 

below  the  rack,   an  overflow  to  main ta in   the  wash  l i quo r   level  i n  

the  tank,   and  o p t i o n a l l y   a  heat ing  element  mounted  in  the  t a n k  

for  heat ing  the  wash  l i quo r ,   c h a r a c t e r i z e d   in  tha t   there   i s  

provided  a  device  for  i n j e c t i n g   a  b leach ing   and/or   d i s i n f e c t i n g  

agent  ( s a n i t i z e r )   to  the  wash  l i q u o r .  

9.  Apparatus   according  to  claim  8,  c h a r a c t e r i z e d   in  tha t   s a i d  

i n j e c t i o n   device  is  connected  to  the  wash  l i quo r   l ine   at  a  p o i n t  

before  or  where  the  flow  is  s p l i t   between  the  upper  and  l o w e r  

spray  a rms.  

10.  Apparatus  according  to  claim  8,  c h a r a c t e r i z e d   in  tha t   s a i d  

i n j e c t i o n   device  is  connected  to  the  wash  l i quor   t a n k .  
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