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(54) Title: METHOD FOR CLEANING ARTICLES IN A DISH WASHING MACHINE

&> (57) Abstract: The invention concemns a method for cleaning articles in a dish washing machine comprising an alkaline and an acidic
cleaning step and at least one additional alkaline cleaning step, characterized in that a) in a hood dish washing machine there is a
first alkalinc clcaning step with an aqueous cleaning solution having a pH-valuc higher than 9, b) the first alkaline cleaning step is
followed by a first acidic clcaning step with an aqueous cleaning solution having a pH-value lower than 5. ¢) the first acidic cleaning
step is followed by at least a second alkaline cleaning step with an aqueous cleaning solution having a pH-value higher than 9
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"Method for cleaning articles in a dish washing machine"

The invention relates to a method for cleaning articles in a dish washing machine
comprising an alkaline and an acidic cleaning step and at least one additional
alkaline cleaning step.

The invention also relates to a hood dish washing machine with a rinse arm for
spraying a rinse solution and with a spray arm for spraying an alkaline cleaning
solution, connected to a reservoir for the alkaline cleaning solution.

Dish washing machines, especially industrial dish washing machines, primarily
used in catering departments, are long known and are based on the idea of
spraying a mixture of washing water and a cleaning agent towards the articles to
be washed. In hood dish washing machines the articles to be washed are fixed in
a suitable device in the washing compartment. The washing process is begun by
a pump pumping washing water. When the washing water has attained a suitable
pressure and flow a cleaning agent is added by the pump drawing a mixture of
washing water and a cleaning agent from a magazine. After washing, the articles
are rinsed with fresh water to which a minor amount of a rinsing agent or a
drying agent can be added.

Besides this kind of hood dish washing machines there are also industrial dish
washing machines in which the articles to be washed or cleaned are transported
through the machine during the washing cycle and the articles are sub-
sequentially sprayed with cleaning or washing solutions at different places within

the washing machine,

A special problem in the area of dish washing is to clean articles in commercially
available dishwashers wherein primarily starch deposits are to be removed from
the articles. WO 02/100993 Al discloses a cleaning method in accordance with
the preamble of claim 1. This cleaning method comprises an alkaline and an
acidic cleaning step in addition to one or several other alkaline and/or acidic
cleaning steps, especially for washing dishes in commercially available dish
washers, wherein primarily starch deposits are removed in an excellent manner.
This known method is disclosed to be used in dishwashers in which the articles
to be cleaned are transported during the cleaning cycle. As the articles are
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transported the method can be easily realized because the different cleaning steps
can be performed at different places within the dish washer by nozzles or the like
which are placed one behind the other in the transport way of the transported
articles. WO 02/100993 Al, however, does not give any indication whether such
a method could also be used in a hood dish washing machine successfully and in
which way such a method could be performed in a hood dish washing machine.

Therefore it is an object of the invention to find a solution by which primarily
starch deposits can be removed in an excellent manner in hood dish washing
machines.

According to the present invention there is provided a method for cleaning
articles in a hood dish washing machine, wherein a cleaning cycle comprises;

a)  afirst alkaline cleaning step with an aqueous cleaning solution having a
pH-value higher than 9, followed by

b) a first pause, followed by

¢) afirstacidic cleaning step with an aqueous cleaning solution having a
pH-value lower than 5, followed by

d) asecond pause, followed by

€) atleast a second alkaline cleaning step with an aqueous cleaning
solution having a pH-value higher than 9, followed by

f)  athird pause.

It has been surprisingly found out that even in hood dish washing machines
excellent results can be reached for removing starch deposits on articles.
Surprisingly even excellent results were obtained with low concentration of acid.
It has been found that at least three cleaning steps are necessary. The first and the
third cleaning steps are with an aqueous cleaning solution having a pH-value
higher than 9 and the middle cleaning step is a cleaning step with an acidic
cleaning solution having a pH-value lower than 5. For most applications these
three cleaning steps are sufficient. All cleaning solutions are sub-sequentially
sprayed on the articles in the hood dish washing machine.

AH21(2068618 1)RTK
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In some cases it is advantageous that the second alkaline cleaning step is
followed by a second acidic cleaning step and the second acidic, cleaning step is
followed by a third alkaline cleaning step. If necessary even more cleaning steps
can be performed.

In normal hood dish washing machines it is usual that the rinse solution is
sprayed over the articles by a rinse arm of the hood dish washing machine.
Therefore it is advantageous that the acidic cleaning solution is also sprayed over
the articles.

For spraying the acidic cleaning solutions the solution can be sprayed by the
rinse arm of the machine, by a second additional rinse arm or by additional
nozzles, which are installed in the interior of the dish washing machine.

Moreover it is advantageous that between the successive cleaning steps there is
always a pause and that after the last cleaning step a rinse step is performed. So
the program of the machine is modified from a three-step process (alkaline step,
pause, rinse step) to at least a seven-step process (alkaline step, pause, acidic
step, pause, second alkaline step, pause, rinse step).

To solve the above-mentioned object the invention also relates to a hood dish
washing machine with a rinse arm for spraying a rinse solution and a spray arm
for spraying an alkaline solution, connected to a reservoir for the

alkaline cleaning solution characterized by means for spraying an acidic cleaning
solution.

The means for spraying the acidic cleaning solution can be realized as follows:

Especially for hood dish washing machines, which are already in use, it is
advantageous that the means for spraying the acidic cleaning solution is the rinse
arm being optionally connected to the reservoir for the rinse solution or the
resérvoir for the acidic cleaning solution.

Alternatively the means for spraying the acidic cleaning solution is the rinse arm
having additional nozzles for the acidic cleaning solution,

AH2112068618 11:RTK
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Alternatively and/or additionally the means for spraying the acidic cleaning
solution comprises nozzles being installed in the interior of the machine,
especially in the top and bottom area.

It can also be foreseen that the means for spraying the acidic solution comprises
an additional rinse arm.

Embodiments of the invention will be described in more detail below with
reference to the accompanying drawings, in which

Fig. 1 shows schematically a hood dishwashing machine according to a
first embodiment,

AH21(20685618 1:RTK
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-4-
Fig.2 shows a hood dish washing machine according to a second
embodiment,
Fig. 3 shows a hood dish washing machine according to a third
embodiment and
Fig. 4 shows a hood dish washing machine according to a fourth
enbodiment.

The figures show, in schematic sectional illustration, in each instance a
commercial hood dish washing machine | which has principally the same
structure. Therefore in all figures the same reference numbers are used for
identical parts.

In its lower part the hood dish washing machine 1 consists of a housing frame
part 3 provided with support legs 2. In the housing frame part 3 there is arranged
a first tank 4 for an alkaline cleaning solution. This alkaline cleaning solution is
sucked out of the tank 4 a pump (not shown), fed by means of pipe ducts 5 under
pressure to spray nozzles 6 of an upper spray arm 17 and a lower spray arm 18
and sprayed onto the dishes disposed in the upper part of the hood dish washing
machine 1. After a pause heated rinse water from a boiler 13 is sprayed over an
upper rinse arm 10 and a lower rinse arm 12. In order to be able to introduce
soiled dishes into the dish washing machine | and remove cleaned dishes again
from the dish washing machine 1 the dish washing machine 1 has in its upper
part a door pivotable in the direction of the arrow 7 or a pivotable housing part 8.
This pivotable housing part 8 is to be pivoted by means of a handgrip 9 by the
user upwardly for opening and downwardly again for closing into the position
illustrated in the figures. In an area 11 the pivotable housing part 8 overlaps the
housing frame part in closed position.

According to the embodiment of Fig. 1 the boiler 13 is connected to the rinse
arms 10, 12 by additional pipe ducts 14. Acid from a container (not shown) can
he pumped with a pump 15. Via this pipe ducts 14 and the pump 15 acidic
cleaning solution and water from boiler 13 can be transported to the nozzles 6 of
the rinse arms 10 and 12. The rinse arms 10 and 12 and all the pipes 14 are so
constructed that the rinse arms 10, 12 are optionally connected only to the boiler
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13 for rinsing or to the hoiler 13 and the pump 15 for the acidic cleaning
solution. So it is possible to alternatively spray rinse water or acidic cleaning
solution on the dishes.

Fig. 2 shows an embodiment, which differs from the one shown in Fig. 1 by the
fact that additional nozzles 16 in the top and the bottom area of the dish washing
machine 1 above and beneath the spray arms 17, 18 are mounted. These nozzles
16 are connected to the pump 15 via a further pipe ducts 14a (diluted with
water). In this way it is possible to spray the acidic cleaning solution over the
nozzles 16.

Fig. 3 shows a further embodiment of a hood dishwashing machine 1. In this
case the boiler 13 is not connected to rinse arms 10 and 12 but to additional rinse
arms 10a and 12a. The additional upper rinse arm 10a is arranged close to the
rinse arm 10 and the additional lower rinse arm 12a close to the lower rinse arm
12. These additional rinse arms 10a, 12a are connected with the boiler 13 and the
pump (not shown).

In this case the alkaline cleaning solution from tank 4 is sprayed over spray arms
17 and 18 whereby the acidic cleaning solution is sprayed over the additional
rinse arms 10a, 12a and the rinse solution over the rinse arms 10 and 12.

Fig. 4 shows another embodiment, which is similar to the one of fig. 3. In this
case, however, no additional rinse arms are foreseen but the rinse arms 10, 12 are
equipped with additional nozzles 6a, which are connected with a water supply
and the pump 15. The other nozzles 6 are connected with the boiler 13.

It is apparent that in this case the rinse solution is sprayed over nozzles 6 of rinse
arms 10, 12 and the acidic cleaning solution over nozzles 6a.

Examples:

A standard hood dish washing machine (Krefft Professional Plus) was modified
in that way that an additional injection point was added to the rinse cycle. The
program of the machine was modified from alkaline cleaning, pause and rinse
step, to alkaline cleaning, pause, acidic rinse, pause, alkaline cleaning.
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The results of the test are shown in the following table. 0 means no cleaning

effect, 10 means perfect clean. Test soil was black colored, starch. The

temperature of the machine was 60° C; rinse 75° C. Test 1 to 4 has been carried

out with softened water, Test 5 and 6 with hard water (16° dH). Test 5 and 6 has
5 been carried out as a 2-cycle test.

No. alkaline pause in acidic step | pause in alkaline Result overall
step 1 sec, sec. step 2 time

1 1 min 10 3,3 1 water {30 2 min 3/5 2.50 min
3gl (blind test) 3g/1
Perclin Perclin
Intensiv 1. Intensiv fl.

2 1 min 10 3,3 3130 2 min 919 2.50 min
31 0,25% 3g/l
Perclin H3PO4 Perclin
Intensiv fl. Intensiv fl.

3 1 min 10 331 30 2 min 9/9 2.50 min
3y 0,25% 3gl
Perclin H3P0O4 Perclin
Intensiv fl. Intensiv fl.

4 1 min 10 331 30 2 min 9/9 2.50 min
3¢/l 0,08% 3g/l
Perclin HNO3 Perclin
Intensiv fl, Intensiv fl.

3 16 sec. 4 7 sec 10 16 sec 717 2x 53 sec
3¢l 2,751 3g/l
Perclin 0,18% Perclin
Intensiv fl H3PO4 Intensiv fl.

6 16 sec. 4 7 sec 10 16 sec 1/0 2 %53 sec
3gl 275D 3g/l
Perclin water Perclin
Intensiv fl. (blind test) Intensiv fl.
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8 The claims defining the invention are as follows:
2 1. Method for cleaning articles in a hood dish washing machine, wherein a
s cleaning cycle comprises:
E a) afirst alkaline cleaning step with an aqueous cleaning solution having a pH-
<o 5 value higher than 9, followed by
b)  afirst pause, followed by .
g c) afirst acidic cleaning step with an aqueous cleaning solution having a pH-
% value lower than 5, followed by
g d)  asecond pause, followed by
g 10 €) atleast a second alkaline cleaning step with an aqueous cleaning solution
| 8 having a pH-value higher than 9, followed by
f)  athird pause.
2. Method according to claim 1, wherein the second alkaline cleaning step is
followed by a second acidic cleaning step and the second acidic cleaning step is followed
1s by athird alkaline cleaning step.
3. Method according to claim 1 or 2, wherein the acidic cleaning solution is
sprayed over the articles.
4, Method according to claim 3, wherein the acidic cleaning solution is sprayed
by a rinse arm of the hood dishwashing machine.
20 5. Method according to claim 3, wherein the acidic cleaning solution is sprayed
by nozzles or a second rinse arm of the hood dishwashing machine.
Dated 1 May, 2009
Ecolab, Inc.
Patent Attorneys for the Applicant/Nominated Person
25 SPRUSON & FERGUSON
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