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Mechanical  warewashing  process. 

©  An  improved  mechanical  warewashing  process 
and  a  mechanical  warewashing  machine  for  sequen- 
tial  washing  of  a  series  of  loads  each  being  sub- 
jected  to  a  wash  cycle  in  which  it  is  doused  with  a 
wash  liquor  from  a  first  liquid  delivery  system,  the 

^liquor  being  collected  in  a  tank  disposed  below  the 
^load  and  then  to  a  rinse  cycle  in  which  it  is  doused 
tflwith  rinse  water  from  a  second  liquid  delivery  sys- 
{Qtem,  the  wash  cycle  comprising  a  treatment  during 
P>».  which  the  load  is  doused  with  a  relatively  small 

amount  of  concentrated  wash  liquor,  followed  by  a 
^soaking  period.  Preferably,  the  concentrated  wash 
CO  liquor  is  delivered  via  the  second  liquid  delivery 
q   system. 
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MECHANICAL  WAREWASHING  PROCESS 

Preferably,  the  concentrated  wash  liquor  is  de- 
livered  to  the  load  from  the  second  liquid  delivery 
system,  which  is  also  used  to  deliver  the  rinse 
water.  This  second  liquid  delivery  system  is  con- 

5  structed  to  deliver  much  smaller  volumes  to  the 
wash  load  than  first  liquid  delivery  system,  hence  it 
is  more  suitable  to  deliver  the  relatively  small 
amount  of  concentrated  wash  liquor. 

The  process  of  the  present  invention  allows  the 
w  use  of  lower  amounts  of  cleaning  agent  and/or 

lower  wash  liquor  temperatures  than  in  the  known 
process,  while  equally  satisfying  results  are  ob- 
tained.  The  process  is  therefore  favourable  both 
from  an  economic  and  environmental  point  of  view 

75  since  the  amount  of  cleaning  agent  used  and/or  the 
amount  of  energy  consumed  in  the  thermostated 
heater  can  be  effectively  reduced. 

The  concentrated  wash  liquor  can  be  provided 
by  diluting  a  concentrated  liquid  stock  solution  with 

20  water  or  alternatively,  with  wash  liquor.  Since  it  is 
preferred  to  deliver  the  concentrated  wash  liquor 
via  the  second  liquid  delivery  system,  it  is  also 
convenient  to  use  rinse  water  for  the  preparation  of 
the  concentrated  wash  liquor. 

25  In  the  process  of  the  invention,  the  concen- 
trated  wash  liquor  is  preferably  2-25  times  as  con- 
ce.ntrated  as  the  bulk-  of  the  wash  liquor  under 
normal  operating  conditions,  which  is  about  0.5-5 
g/l.  It  is  especially  preferred  if  the  concentrated 

30  wash  liquor  is  5-10  times  as  concentrated  as  the 
bulk  of  the  wash  liquor  under  normal  operation 
conditions.  Dilution  of  the  concentrated  liquid  stock 
solution  to  form  the  concentrated  wash  liquor  can 
be  carried  out  in  a  mixing  chamber  which  is  pro- 

35  vided  in  the  conducts  leading  to  the  spray  arms. 
The  dilution  can  be  effected  by  pumping  the  liquid 
stock  solution  to  the  dilution  chamber,  where  it  is 
mixed  with  water  or  wash  liquor.  Alternatively,  the 
mixing  chamber  may  operate  according  to  the  Ven- 

40  turi  principle,  the  concentrated  liquid  stock  solution 
being  sucked  into  the  flow  of  the  liquid  proceeding 
to  the  delivery  system. 

Preferably,  a  minimal  amount  of  concentrated 
wash  liquor  is  used  which  is  just  sufficient  to  wet 

45  the  load.  For  most  mechanical  dishwashing  ma- 
chines  this  amount  is  approximately  50-1500  ml. 
The  amount  required  can  be  further  reduced  if  the 
concentrated  wash  liquor  is  only  sprayed  onto  the 
load  from  below.  This  is  usually  sufficient,  because 

50  the  cups,  dishes,  etc,  are  generally  placed  in  the 
dishwasher  with  the  most  soiled  side  facing  down- 
wards.  In  this  way,  the  cleaning  potential  of  the 
concentrated  wash  liquor  can  be  optimally  exploit- 
ed. 

After  the  concentrated  wash  liquor  has  been 

The  present  invention,  relates  to  a  mechanical 
warewashing  process  for  sequential  washing  of  a 
series  of  loads,  each  being  subjected  to  a  wash 
cycle  in  which  it  is  doused  with  a  wash  liquor  from 
a  first  liquid  delivery  system,  the  liquor  being  col- 
lected  in  a  tank  disposed  betow  the  load  and  then 
to  a  rinse  cycle  in  which  it  is  doused  with  rinse 
water  from  a  second  liquid  delivery  system. 

To  start  up  the  process  the  machine  wash  tank 
is  normally  filled  with  water  from  a  heated  tank, 
referred  to  hereafter  as  booster.  The  cleaning  agent 
is  thereby  added  to  the  water  via  a  pump  to 
achieve  a  concentration  in  the  tank  of  0.5-5  g/l, 
based-  on  the  dry  weight  of  the  cleaning  agent. 

After  the  wash  cycle,  the  wash  liquor  is  stored 
in  the  tank  waiting  to  be  recycled  for  washing  the 
next  load,  and  the  load  is  doused  with  hot  rinse 
water  from  a  second  delivery  system.  Although  the 
total  volume  of  the  wash  liquor  is  normally  much 
larger  than  that  of  the  hot  rinse  water,  the  addition 
of  hot  rinse  water  in  each  subsequent  cycle  would 
lead  to  a  continuously  increasing  total  volume  of 
wash  liquor.  Therefore,  the  tank  is  provided  with  an 
overflow  pipe  for  limiting  the  liquid  level  therein. 

Each  cycle,  the  detergency  power  of  the  wash 
liquor  is  gradually  reduced.  First,  because  some  is 
exhausted  in  removing  soil  and,  second,  because  it 
is  partially  diluted  by  the  rinse  water.  To  make  up 
for  this  loss  in  detergency  power,  the  wash  liquor  is 
recharged  with  an  alkaline-  and/or  surfactant-based 
cleaning  agent  by  dissolution  of  a  suitable  amount 
of  the  cleaning  agent  in  the  wash  liquor. 

It  will  be  appreciated  that  in  such  a  mechanical 
warewashing  process  a  relatively  high  concentra- 
tion  of  wash  liquor  and  a  high  temperature  of 
normally  55-60  *C  have  to  be  maintained  in  order 
to  obtain  a  satisfying  cleaning  effect  in  the  short 
processing  time  desired,  which  is  approximately  1- 
3  minutes. 

We  have  now  found  that  the  efficiency  of  the 
above-mentioned  process  for  mechanical 
warewashing  can  be  significantly  improved  by  the 
process  according  to  the  present  invention. 

The  process  of  the  invention  is  characterized  in 
that  the  wash  cycle  comprises  a  treatment  during 
which  the  load  is  doused  with  a  relatively  small 
amount  of  concentrated  wash  liquor,  followed  by  a 
soaking  period. 

The  amount  of  concentrated  wash  liquor  is 
thereby  related  to  the  amount  of  detergency  power 
wJiich  is  lost  during  each  wash  cycle  as  a  result  of 
the  wash  process  and  the  dilution  of  the  wash 
liquor  with  rinse  water.  Thus  the  concentration  of 
the  cleaning  agent  in  the  wash  liquor  can  be  kept 
more  or  less  constant. 
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the  wash  liquor  (3).  During  the  wash  cycle  the  first 
pump  (4)  delivers  the  wash  liquor  to  the  first  spray 
arms  (5,6)  and  the  wash  load  is  doused  with  wash 
liquor.  Subsequently,  the  solenoid  valves  (7,8)  are 

5  opened  and  the  load  is  doused  via  second  spray 
arms  (9,10)  with  rinse  water  from  the  booster  (11). 
The  invention  provides  a  second  pump  (12)  to 
inject  concentrated  liquid  stock  solution  via  con- 
ducts  (13,14)  and  non-return  valves  (15,16)  into  the 

w  liquid  proceeding  to  the  second  spray  arms  (9,10). 
It  will  be  evident  that  the  warewashing  machine 
according  to  the  present  invention  allows  the  dous- 
ing  of  the  wash  load  with  concentrated  wash  liquor 
originating  from  the  admixture  of  a  small  amount  of 

75  concentrated  stock  solution  of  the  cleaning  agent  to 
rinse  water  from  the  booster  (7). 

In  a  preferred  embodiment  of  the  mechanical 
warewashing  machine  according  to  the  invention, 
the  second  pump  is  only  connected  to  the  lower 

20  second  spray  arm  (9)  via  conduct  (13).  Conse- 
quently  the  concentrated  liquor  can  only  be  deliv- 
ered  to  the  lower  second  spray  arm  (9). 

sprayed  on  to  the  wash  load,  it  is  allowed  to  soak 
for  a  short  period,  e.g.  0.5-10  seconds.  However,  in 
case  of  heavily  soiled  loads,  soaking  times  of  up  to 
10  minutes  could  be  used.  The  soaking  period  can 
thus  be  varied  according  to  the  degree  in  which  the 
wash  load  is  soiled. 

Additionally,  other  elements  of  the  wash  cycle 
can  also  be  varied.  For  instance,  a  pre-treatment 
with  wash  liquor  can  be  introduced.  According  to  a 
particularly  preferred  process  of  the  invention  the 
wash  cycle  consists  of  a  pre-wash  cycle  in  which 
the  load  is  doused  with  wash  liquor,  a  cycle  in 
which  the  load  is  doused  with  concentrated  wash 
liquor,  followed  by  a  soaking  period,  and  a  wash 
cycle  in  which  the  load  is  doused  with  wash  liquor. 

The  second  liquid  delivery  system  may  in  an 
analogous  way  additionally  be  used  to  spray  a 
liquid  sanitizer  and/or  bleach  product  on  to  the 
wash  load.  This  has  the  advantage  that  by  applying 
a  small  amount  of  a  concentrated  product  to  the 
wash  load  a  very  satisfying  sanitizing  and/or 
bleaching  effect  can  be  achieved.  The  total  amount 
of  sanitizer  and/or  bleach  can  in  this  case  be  less 
than  in  a  process  wherein  the  sanitizer  and/or 
bleach  product  is  contained  in  the  wash  liquor, 
because  it  is  known  that  in  the  latter  a  considerable 
degradation  of  the  sanitizer  and/or  bleach  product 
occurs. 

According  to  another  aspect  of  the  present 
invention,  there  is  provided  a  mechanical 
warewashing  machine  suitable  for  carrying  out  the 
process  of  the  invention. 

The  mechanical  warewashing  machine  accord- 
ing  to  the  invention  comprises  a  tank  for  collecting 
the  wash  liquor,  a  first  pump  to  deliver  the  wash 
liquor  to  first  spray  arms  for  dousing  the  wash  load 
with  wash  liquor,  a  booster  containing  heated  rinse 
water  which  can  be  sprayed  on  to  the  wash  load 
via  second  spray  arms,  and  is  further  characterized 
in  that  there  are  provided  a  second  pump,  connect- 
ing  conducts  and  valves  enabling  the  admixture  of 
liquid  detergent  stock  solution  to  the  liquid  pro- 
ceeding  from  the  booster  to  the  second  spray 
arms,  preferably  to  the  lower  second  spray  arm 
only,  in  a  controlled  way. 

The  mechanical  ware  washing  machine  accord- 
ing  to  the  invention  may  further  comprise  a  third 
pump,  connecting  conducts  and  valves  enabling 
the  admixture  of  a  liquid  sanitizer  and/or  bleach 
product  to  the  liquid  proceeding  from  the  booster 
to  the  second  spray  arms,  preferably  to  the  lower 
second  spray  arm  only,  in  a  controlled  way. 

The  invention  will  now  be  better  explained  by 
referring  to  the  following  specific  description  in 
which  the  figure  illustrates  a  mechanical  warewash- 
ing  machine  according  to  the  present  invention. 

The  figure  shows  a  mechanical  warewashing 
machine  (1)  comprising  a  tank  (2)  which  contains 

25  Claims 

1.  A  mechanical  warewashing  process  for  se- 
quential  washing  of  a  series  of  loads,  each  being 
subjected  to  a  wash  cycle  in  which  it  is  doused 

30  with  a  wash  liquor  from  a  first  liquid  delivery  sys-  • 
tern,  the  liquor  being  collected  in  a  tank  disposed 
below  the  load  and  then  to  a  rinse  cycle  in  which  it 
is  doused  with  rinse  water  from  a  second  liquid 
delivery  system,  characterized  in  that  the  wash 

35  cycle  comprises  a  treatment  during  which  the  load 
is  doused  with  a  relatively  small  amount  of  con- 
centrated  wash  liquor,  followed  by  a  soaking  pe- 
riod. 

2.  Process  according  to  Claim  1,  characterized 
40  in  that  the  concentrated  wash  liquor  is  delivered  to 

the  load  via  the  second  liquid  delivery  system. 
3.  Process  according  to  Claim  2,  characterized 

in  that  the  concentrated  wash  liquor  is  prepared  by 
dilution  with  rinse  water. 

45  4.  Process  according  to  Claims  1-3,  character- 
ized  in  that  the  concentrated  wash  liquor  is  2-25 
times  as  concentrated  as  the  bulk  of  the  wash 
liquor  under  normal  operating  conditions. 

5.  Process  according  to  Claim  4,  characterized 
so  in  that  the  concentrated  wash  liquor  is  5-10  times 

as  concentrated  as  the  bulk  of  the  wash  liquor 
under  normal  operating  conditions. 

6.  Process  according  to  Claims  1-5,  character- 
ized  in  that  the  concentrated  wash  liquor  is  sprayed 

55  on  to  the  load  from  below. 
7.  Process  according  to  Claims  1-6,  character- 

ized  in  that  the  wash  cycle  consists  of  a  pre-wash 
cycle  in  which  the  load  is  doused  with  wash  liquor, 
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a  cycle  in  which  the  load  is  doused  with  con- 
centrated  wash  liquor,  followed  by  a  soaking  pe- 
riod,  and  a  wash  cycle  in  which  the  load  is  doused 
with  wash  liquor. 

8.  Process  according  to  Claims  2-7,  character-  5 
ized  in  that  after  the  wash  cycle  the  load  is  doused 
with  a  liquid  sanitizer  and/or  bleach  product  which 
is  delivered  via  the  second  liquid  delivery  system. 

9.  A  mechanical  warewashing  machine  (1)  for 
sequential  washing  of  a  series  of  loads,  said  ma-  w 
chine  comprising  a  tank  (2)  for  collecting  the  wash 
liquor,  a  first  pump  (4)  to  deliver  the  wash  liquor  to 
first  spray  arms  (5,6)  for  dousing  the  wash  load 
with  wash  liquor,  a  booster  (11)  containing  heated 
rinse  water  which  can  be  sprayed  onto  the  wash  75 
load  via  second  spray  arms  (9,10),  further  char- 
acterized  in  that  there  are  provided  a  second  pump 
(12),  connecting  conducts  (13,14)  and  valves 
(15,16)  enabling  the  admixture  of  liquid  cleaning 
agent  stock  solution  to  the  liquid  proceeding  from  20 
the  booster  (11)  to  the  second  spray  arms  (9,10)  in 
a  controlled  way. 

10.  Machine  according  to  Claim  9,  character- 
ized  in  that  the  second  pump  (12)  is  only  con- 
nected  via  connecting  conduct  (13)  and  valve  (15)  25 
to  the  lower  second  spray  arm  (9). 

11.  Machine  according  to  Claims  9-10,  char- 
acterized  in  that  there  is  provided  a  third  pump, 
connecting  conducts  and  valves  enabling  the  ad- 
mixture  of  a  concentrated  liquid  sanitizer  and/or  30 
bleach  product  to  the  second  -spray  arms. 

12.  Machine  according  to  Claim  11,  character- 
ized  in  that  the  third  pump  is  only  connected  to  the 
lower  second  spray  arm. 
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