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Description

[0001] The invention relates in particular to an indus-
trial dish- or utensil-washing machine, which is designed
as a programmable machine or as a transport washing
machine, and an associated control device and/or meth-
od for discharging dirt particles from such a machine.
[0002] The invention is consequently directed at a
washing machine which has at least one washing zone
designed as arecirculation circuit. The washing zone de-
signed as a recirculation circuit has a nozzle system with
at least one washing nozzle for spraying washing liquid
onto the batch of dishes and/or utensils to be cleaned, a
washing tank for capturing at least part of the sprayed
washing liquid and a washing pump for feeding washing
liquid collected in the washing tank to the at least one
washing nozzle. Furthermore, the washing machine has
adirtcapture system assigned to the atleast one washing
zone and having at least one tank-covering screen, in
order to separate dirt particles from the sprayed washing
liquid flowing back into the washing tank as a result of
gravity.

[0003] The document WO 2005/063108 A1 relates to
a method for operating a dishwasher with a variable
washing program, according to which the recirculation
pump and the lye pump are at least temporarily operated
in an alternating manner during a partial step of a program
such that the dishwasher filter systems are automatically
cleaned and the accumulated washing residues are con-
veyed away from the dishwasher at an early stage.
[0004] Programmable machines are manually loada-
ble and unloadable dish-washing machines. The pro-
grammable machines (called "box-type ware washers"
or else "batch dish washers") may be basket-type push-
through washing machines, also called hood washing
machines ("hood-type ware washers"), or front loaders
("frontloader ware washers"). Frontloaders may be built-
under machines

[0005] ("undercounter machines"), table top machines
("top counter machines") or freestanding washing ma-
chines with front loading ("free standing front loaders").
[0006] A washing machine designed as a programma-
ble machine usually has a treatment chamber for the
cleaning of abatch. As arule, arranged beneath the treat-
ment chamber is a washing tank, in which liquid can flow
back out of the treatment chamber as a result of gravity.
Located in the washing tank is washing liquid which is
usually water, to which, if appropriate, detergent can be
supplied.

[0007] Furthermore, a washing machine designed as
a programmable machine has a washing system with a
washing pump and with a line system connected to the
washing pump and having a nozzle system which has at
least one washing nozzle. The washing liquid located in
the washing tank can be conveyed from the washing
pump to the at least one washing nozzle via the line sys-
tem and sprayed through this atleast one washing nozzle
in the treatment chamber onto the batch to be cleaned.
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The sprayed washing liquid subsequently flows back into
the washing tank as a result of gravity.

[0008] Transport washing machines ("conveyor ware
washers") are, in particular, belt-type transport washing
machines ("flight-type ware washers") or basket-type
transport washing machines ("rack conveyor ware wash-
ers"). Transport washing machines are usually employed
in the commercial sector. In contrast to programmable
machines, in which the batch to be cleaned remains at
a fixed location in the machine during cleaning, in trans-
port washing machines a transport of the batch through
various treatment zones of the transport washing ma-
chine takes place.

[0009] A transport washing machine usually has at
least one pre-washing zone and at least one main-wash-
ing zone, which is arranged downstream of the pre-wash-
ing zone or pre-washing zones, as seen in the direction
of transport of the batch. As a rule, at least one post-
washing zone or pre-rinsing zone and at least one final-
rinsing zone following the post-washing zone or post-
washing zones are arranged downstream of the main-
washing zone or main-washing zones, as seen in the
direction of transport. As seenin the direction of transport,
either the batch received directly on the conveyor belt or
the batch held by baskets usually runs in the direction of
transportthrough an entry tunnel, the following pre-wash-
ing zone or pre-washing zones, main-washing zone or
main-washing zones, post-washing zone or post-wash-
ing zones, final-rinsing zone or final-rinsing zones and a
drying zone into an exit section.

[0010] Said washing zones of the transport washing
machine are assigned in each case a washing system
which has a washing pump and a line system (washing
line system) which is connected to the washing pump
and via which washing liquid is supplied to the nozzle
system or the at least one washing nozzle of the nozzle
system. The washing liquid supplied to the at least one
washing nozzle of the nozzle system is sprayed in the
respective washing zones of the transport washing ma-
chine onto the batch which is being transported by a
transport device of the transport washing machine
through the respective washing zones. Each washing
zone is assigned a tank in which the liquid sprayed by
the washing nozzles is received and/or in which liquid for
the nozzle systems of the respective treatment zones is
provided.

[0011] Inthe transport washing machines convention-
ally known from the prior art, final-rinsing liquid in the
form of fresh water, which may be pure or mixed with
further additives, such as for example final-rinsing agent,
is sprayed onto the batch via the spray nozzles of the
final-rinsing zone. Atleast part of the sprayed final-rinsing
liquid is transported from zone to zone, opposite to the
direction of transport of the batch, via a cascade system.
[0012] The sprayed final-rinsing liquid is captured in a
tank (post-washing tank) of the post-washing zone, from
which tank it is conveyed via the washing pump of the
washing system belonging to the post-washing zone to
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the spray nozzles (post-washing nozzles) of the post-
washing zone. Washing liquid is rinsed off from the batch
in the post-washing zone. The liquid which in this case
occurs flows into the washing tank of the at least one
main-washing zone which precedes the post-washing
zone, as seen in the direction of transport of the batch.
Here, the liquid is usually provided with a detergent and
sprayed onto the batch via the nozzles (washing nozzles)
of the main-washing zone by means of a pump system
(washing pump) belonging to the washing system of the
main-washing zone. If no further main-washing zone is
provided, the liquid subsequently flows from the washing
tank of the main-washing zone into the pre-washing tank
of the pre-washing zone. The liquid in the pre-washing
tank is sprayed onto the batch via the pre-washing noz-
zles of the pre-washing zone by means of a pump system
(pre-washing pump) belonging to the washing system of
the pre-washing zone, in order to remove coarse impu-
rities from the batch.

[0013] Conventionally, washing machines are
equipped with rinsing pumps which supply the line sys-
tem of the final-rinsing zone with the final-rinsing liquid
to be sprayed. This ensures, in particular, a virtually con-
stant volume flow of the final-rinsing liquid in the final-
rinsing zone. It is also conceivable, however, to utilize
the on-site line pressure, for example the pressure of the
fresh water supply, in order to deliver the final-rinsing
liquid to the line system of the final-rinsing zone. In this
last-mentioned instance, an activatable valve may be
provided between the line system and the spray nozzles
of the final-rinsing zone, so that a temporary or complete
interruption in the supply of final-rinsing liquid to the spray
nozzles can be achieved.

[0014] Irrespective of whether the washing machine is
designed as a programmable machine or as a transport
washing machine, industrial dish-washing machines
therefore usually comprise at least one washing system
designed as a recirculation circuit, which has a nozzle
system with at least one washing nozzle for spraying
washing liquid onto the batch to be cleaned, a washing
tank for capturing at least part of the sprayed liquid and
at least one washing pump for feeding liquid collected in
the washing tank to the at least one washing nozzle.
[0015] Since a washing zone designed as a recircula-
tion circuit is used for cleaning the batch, at least part of
the washing liquid already sprayed in the washing zone
is circulated, and there is therefore the risk of the dirt
particles removed from the batch being subjected to re-
peated comminution, on account of the permanent cir-
culation of the washing liquid, and thus no longer being
capable of being readily separated from the washing lig-
uid by screening devices, etc. Therefore, in the case of
a washing zone designed as a recirculation circuit, there
is the risk of the contamination of the washing liquid in
the washing zone increasing as the washing time in-
creases, so that there is a greater risk of a batch being
recontaminated and the washing result worsening over-
all.
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[0016] This problem arises, in particular, in the case of
the pre-washing or main-washing zones of a washing
machine designed as a transport washing machine.
Since, in the case of transport washing machines, the
washing liquid used flows in cascade form counter to the
transporting direction of the batch which is to be cleaned,
the concentration of dirt in the washing liquid in the at
least one pre-washing zone is greater than the concen-
tration of dirt in the washing liquid in the rest of the treat-
ment zones, since most dirt occurs in the pre-washing
zone.

[0017] Onthe other hand, itis unavoidable that, during
operation of a washing machine designed as a transport
washing machine, part of the more contaminated wash-
ing liquid in the pre-washing zone is "entrained", by the
transportation of the batch into the at least one main-
washing zone which is arranged downstream of the pre-
washing zone. This increases the contamination of the
washing liquid in the main-washing zone and, according-
ly, the washing result in the main-washing zone can like-
wise worsen.

[0018] In order for the dirt particles introduced into the
washing machine to be separated from the washing liquid
used for washing the batch, it is generally known to use
screening devices in the form of dirt-screening baskets,
in which the dirt particles introduced into the washing
machine collect. In the case of washing machines de-
signed as programmable machines, such a dirt-screen-
ing basket is usually arranged in the treatment chamber
in the washing tank.

[0019] On the other hand, in respect of washing ma-
chines which are designed as transport washing ma-
chines, itis known for atleast the pre-washing tank, which
is assigned to the pre-washing zone, and preferably also
the main-washing tank, which is assigned to the at least
one main-washing zone, to be equipped with planar
screens and dirt-screening baskets.

[0020] During operation of the washing machine, de-
signed either as a programmable machine or as a trans-
port washing machine, the dirt particles washed off the
batch with the aid of the circulating washing water then
fall onto the planar screens as aresult of gravity. The dirt
particles are separated there from the washing liquid
flowing back into the corresponding washing tank. The
separated dirt particles are then usually washed into a
dirt-screening basket.

[0021] The solutions known so far from the prior art, in
which planar screens or dirt-screening baskets are used
for separating dirt particles from a circulating washing
liquid, entail the risk that the dirt particles collecting on
the planar screen orin the dirt-screening basket are com-
minuted by the permanent circulation of the washing lig-
uid to such an extent as the washing time increases that
the dirt particles have a grain size that is no longer held
back by the mesh width of the planar screen or dirt-
screening basket, and therefore increasing accumula-
tions of dirt particles in the washing liquid as the washing
time increases can no longer be prevented in spite of
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providing a planar screen or dirt-screening basket.
[0022] This risk can in fact be countered by providing
in a washing machine of the type mentioned at the be-
ginning a dirt capture system, assigned to the at least
one washing system and having at least one tank-cov-
ering screen, in order to separate dirt particles from the
sprayed washing liquid flowing back into the washing
tank of the washing system designed as a recirculation
circuit as a result of gravity, the dirt capture system also
having a dirt-collecting region, arranged in the washing
system, for collecting the dirt particles separated from
the washing liquid with the aid of the tank-covering
screen. The dirt-collecting region is in this case open at
the top, to allow dirt particles separated with the aid of
the tank-covering screen to be fed in. However, the sides
of the dirt-collecting region are of a completely closed
form, so that even fine and ultrafine dirt is prevented from
escaping from the dirt-collecting region. In the case of
the solution according to the invention, it is also provided
that the dirt capture system additionally has a dirt-dis-
charging pipe system, connected to the dirt-collecting re-
gion, for discharging from the washing system the dirt
particles collected in the dirt-collecting region.

[0023] On this basis, it is an object of the present in-
vention to develop a washing machine of the type men-
tioned at the beginning to the extent that the risk of re-
contamination of the batch can be reduced still further
and the overall washing result can be improved in a way
that is effective but nevertheless easy to accomplish.
[0024] Various advantages that can be achieved with
the solution according to the invention. Firstly, providing
on the one hand the tank-covering screen, preferably de-
signed as a planar screen, and on the other hand the dirt
capture system ensures that the dirt particles washed off
the batch in the washing system and the dirt particles
introduced into the washing liquid in some other way can
be effectively separated from the washing liquid and col-
lected or concentrated in the dirt-collecting region. Since
the dirt-collecting region is of a completely closed form
(i.e. fluidtight) at its sides, the dirt particles collected in
the dirt-collecting region are encapsulated in relation to
the washing liquid in the washing tank, so that even rel-
atively small dirt particles that could possibly be produced
by the dirt particles collected in the dirt-collecting region
breaking up cannot get back into the washing liquid re-
ceived in the washing tank.

[0025] On the other hand, it is provided that the dirt-
collecting region is connected to a dirt-discharging pipe
system via which the dirt particles collected in the dirt-
collecting region can be removed from the washing sys-
tem. This makes it possible to reduce the residence time
of the dirt particles in the dirt-collecting region, and thus
in the washing system, so that it is no longer possible for
dirtto break up as a result of the washing liquid circulating
in the washing system.

[0026] However, the solution according to the inven-
tion goes further and envisages interrupting the operation
of the washing pump for a first time. Within this first time,
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or at the latest upon the expiry of this first time, operation
of the dirty-water pump then takes place for a second
period of time. This allows the rate at which dirt is intro-
duced into the dirt-discharging system to be significantly
improved, in particular in the case of machines and sys-
tems with a great washing pump circulating rate of 200
I/min to 1000 I/min. For this purpose, the washing pump
circulation is interrupted for a short time immediately be-
fore the dirt pumping-away cycle, so that the dirt particles
contained in the washing liquid can settle more easily in
the dirt-collecting region.

[0027] Accordingly, the solution according to the inven-
tion achieves a constant washing result even as the
washing time increases, recontamination of the batch by
dirt particles in the washing liquid being effectively pre-
vented.

[0028] On the other hand, the solution according to the
invention provides an effective method of discharging dirt
particles from the washing liquid, and it is therefore pos-
sible to realize a longer service life for the washing liquid
in comparison with conventional solutions. It is thus pos-
sible to use the washing liquid for cleaning a greater
quantity of dishes before it has to be changed. This cuts
down, in particular, on the use of clean water, detergent
and heating energy.

[0029] For discharging the dirt particles, the dirt cap-
ture system has at least one dirty-water pump arranged
in the dirt-discharging pipe system. This pump serves for
actively feeding the dirt particles collected in the dirty-
water collecting region optionally either to a dirt-capturing
container formed outside the washing system or to a
waste-disposal system formed outside the washing ma-
chine. Preferably, the dirty-water pump is in this case
designed to remove the dirt particles collected in the dirt-
collecting region from the washing system continuously
or at given times or when given events occur.

[0030] In addition, at least one activatable valve ar-
ranged in the dirt-discharging pipe system may also be
provided, in order to connect the dirt-collecting region
optionally to a dirt-capturing container formed outside the
washing system or to a waste-disposal system formed
outside the washing machine when required or at given
times or when given events occur. By activating the valve
arranged in the dirt-discharging pipe system, itis possible
to connect the dirt-collecting region to the dirt-capturing
container or the waste-disposal system, so that the dirt
particles collected in the dirt-collecting region can be dis-
charged, for example by gravity, from the dirt-collecting
region, and consequently from the washing zone or the
washing machine.

[0031] Accordingly, the solution according to the inven-
tion allows the dirt particles collected in the at least one
washing system of the washing machine with the aid of
the dirt capture system to be removed automatically from
the washing machine. Such dirt discharge, carried out
automatically and consequently much more thoroughly
than before, relieves the personnel operating the wash-
ing machine. In addition, influencing or blocking of the



7 EP 2 654 544 B1 8

recirculation of the washing liquid in the washing zone
due to overfilling of the dirt-collecting region can be ef-
fectively prevented.

[0032] Exemplary embodiments of the solution accord-
ing to the invention, given by way of example, are de-
scribed in more detail below with reference to the accom-
panying drawings.

[0033] In the drawings:

Figure 1 schematically shows a washing machine
designed in the form of a transport washing machine,
according to a first embodiment;

Figure 2 schematically shows a washing machine
designed in the form of a transport washing machine,
according to a second embodiment;

Figure 3 schematically shows a washing machine,
designed in the form of a transport washing machine,
according to a third embodiment,

Figure 4 schematically shows the washing tank of a
washing system of a washing machine according to
the invention, formed as a transport washing ma-
chine or as a programmable machine, with a dirt cap-
ture system and a control device coupled therewith,
and

Figure 5 shows a schematically represented deacti-
vation and activation sequence of a washing pump
and a dirty-water pump over a number of washing
cycles.

[0034] Figure 1 shows a schematic longitudinal sec-
tional view of an example of a transport washing machine
50 designed according to the teachings of the present
invention. The transport washing machine 50 according
to the representation in Figure 1 has a pre-washing zone
51 and amain-washing zone 52, which is arranged down-
stream of the pre-washing zone 51, as seen in the direc-
tion of transport T of the batch (not represented in Figure
1). In the case of the transport washing machine 50 rep-
resented in Figure 1, a post-washing or pre-rinsing zone
53 and a final-rinsing zone 54 following the post-washing
or pre-rinsing zone 53 are arranged downstream of the
main-washing zone 52, as seen in the direction of trans-
port T.

[0035] In the case of the transport washing machine
50 represented, at least the pre-washing zone 51 and
the main-washing zone 52 are respectively formed as
washing system 10-1 and washing system 10-2.

[0036] The batch, either received directly on a convey-
or belt 58 or held by baskets, runs in the direction of
transport T through an entry tunnel 55, the following pre-
washing zone 51, the main-washing zone 52, the post-
washing zone 53, the final-rinsing zone 54 and a drying
zone 56 into an exit section 57.

[0037] Saidtreatmentzones51, 52,53, 54 ofthe trans-
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portwashing machine 50 are respectively assigned spray
nozzles 13-1, 13-2, 13-3, 13-4, via which liquid is sprayed
onto the batch which is being transported by the conveyor
belt 58 through the respective treatment zones 51, 52,
53, 54. At least the pre-washing zone 51, the main-wash-
ing zone 52 and the post-washing or pre-rinsing zone 53
are respectively assigned a tank (washing tank 14-1,
14-2, 14-3), in which sprayed washing liquid is received
and/or in which washing liquid for the spray nozzles 13-1,
13-2, 13-3 of the respective zones 51, 52, 53 is provided.
[0038] The pre-washing zone 51, the main-washing
zone 52 and the post-washing zone 53 of the transport
washing machine 50 according to the first exemplary em-
bodiment represented in Figure 1 have in each case a
washing system 10-1, 10-2, 10-3. Each washing system
10-1, 10-2, 10-3 is composed of a washing pump 11-1,
11-2, 11-3, a line system 12-1, 12-2, 12-3 connected to
the washing pump 11-1, 11-2, 11-3 and the spray nozzles
13-1, 13-2, 13-3 connected to the line system 12-1, 12-2,
12-3.

[0039] Furthermore, a control device 100 schematical-
ly represented in the figures is provided, serving (inter
alia) for suitably activating the respective washing pumps
11-1, 11-2, 11-3 of the washing systems 10-1, 10-2, 10-3
during a washing process, in order at least intermittently
to supply washing liquid via the associated line system
12-1, 12-2, 12-3 to the spray nozzles 13-1, 13-2, 13-3 of
the nozzle system belonging to the respective washing
system 10-1, 10-2, 10-3. At the same time, the control
device 100 is designed (e.g., programmed or otherwise
configured) to serve for the mutually coordinated activa-
tion according to the invention of the washing pump 11-1
and of the dirty-water pump 74-1, in order to improve the
discharge of dirt, especially in the region of the machine
50 near the entrance.

[0040] In the case of the transport washing machine
50 represented in Figure 1, final-rinsing liquid in the form
of fresh water, which may be mixed with further chemical
additives, for example rinsing agent, is sprayed onto the
batch (not represented in Figure 1) via the spray nozzles
13-4 of the final-rinsing zone 54, these nozzles being
arranged above and beneath the conveyor belt 58. As
represented in Figure 1, laterally arranged spray nozzles
13-5 may also be provided in the final-rinsing zone 54.
[0041] Part of the final-rinsing liquid sprayed in the fi-
nal-rinsing zone 54 is transported from zone to zone via
a cascade system counter to the transporting direction
T of the batch. The rest is channeled directly into the pre-
washing tank 14-1 of the pre-washing zone 51 via a valve
59 and a bypass line 60.

[0042] The final-rinsing liquid sprayed in the final-rins-
ing zone 54 is collected in the tank (post-washing or pre-
rinsing tank 14-3) of the post-washing or pre-rinsing zone
53, from which it is delivered to the spray nozzles 13-3
(post-washing or pre-rinsing nozzles) of the post-wash-
ing or pre-rinsing zone 53 via the washing pump 11-3
belonging to the washing system 10-3 of the post-wash-
ing or pre-rinsing zone 53. Washing liquid is washed off
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the batch in the post-washing or pre-rinsing zone 53.
[0043] The liquid which occurs here flows into the
washing tank 14-2 of the main-washing zone 52, is usu-
ally provided with a detergent and is sprayed onto the
batch via the spray nozzles 13-2 (washing nozzles) of
the washing system 10-2 belonging to the main-washing
zone 52 with the aid of a washing pump 11-2 belonging
to the washing system 10-2 of the main-washing zone 52.
[0044] From the washing tank 14-2 of the main-wash-
ing zone 52, the washing liquid then flows into the pre-
washing tank 14-1 ofthe pre-washing zone 51. The wash-
ing liquid collected in the pre-washing tank 14-1 is
sprayed onto the batch in the pre-washing zone 51 via
the spray nozzles 13-1 (pre-washing nozzles) of the
washing system 10-1 belonging to the pre-washing zone
51, with the aid of a washing pump 11-1 belonging to the
washing system 10-1 of the pre-washing zone 51, in order
to remove coarse contaminants from the batch.

[0045] In the case of the transport washing machine
50 represented in Figure 1, the main-washing zone 52
has a tank-covering screen 20-2, which is arranged
above the main-washing tank 14-2. During operation of
the transport washing machine 50, washing liquid is
sprayed onto the batch via the spray nozzles 13-2 (wash-
ing nozzles) of the washing system 10-2. The sprayed
washing liquid flows back into the washing tank 14-2 of
the main-washing zone 52 as a result of gravity, wherein
the dirt particles washed off the batch in the main-wash-
ing zone 52 are retained by the tank-covering screen
20-2, provided that the dirt particles are larger than the
mesh width of the tank-covering screen 20-2. The mesh
width of the tank-covering screen 20-2 is preferably ap-
proximately 1 mm to 4 mm.

[0046] In the case of the transport washing machine
50 schematically represented in Figure 1, for the purpose
of cleaning the tank-covering screen 20-2, the washing
operation has to be interrupted in order to allow the tank-
covering screen 20-2 to be cleaned manually.

[0047] Part of the washing liquid sprayed in the main-
washing zone 52 passes into the washing tank (pre-
washing tank 14-1) of the pre-washing zone 51 via an
overflow system 61. Like the main-washing zone 52, the
pre-washing zone 51 is equipped with a tank-covering
screen 20-1 designed as a planar screen. This tank-cov-
ering screen 20-1 is arranged above the washing tank
(pre-washing tank 14-1) of the pre-washing zone 51, in
order to separate dirt particles from the washing liquid
which has been sprayed in the pre-washing zone 51 and
flows back into the pre-washing tank 14-1 as a result of
gravity. The mesh width of the tank-covering screen 20-1
is preferably in a range between approximately 1 mm
and 4 mm.

[0048] Since - as explained at the beginning - the con-
centration of dirt in the washing liquid is at its greatest in
the pre-washing zone 51, since most dirt occurs here,
the transport washing machine 50 represented in Figure
1 is equipped with a dirt capture system 70 which is as-
signed to the pre-washing zone 51 and has a dirt-collect-
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ing region 71-1 arranged in the pre-washing zone 51,
and in particular within the pre-washing tank 14-1. The
construction and the functioning of the dirt capture sys-
tem 70 used for the transport washing machine 50 rep-
resented in Figure 1 is described in more detail below
with reference to the representation in Figure 4.

[0049] In the case of that embodiment of the transport
washing machine 50 which is represented in Figure 1,
the dirt-collecting region 71 serves for collecting the dirt
particles separated from the washing liquid with the aid
of the tank-covering screen 20-1. Specifically, and as de-
scribed in more detail below with reference to the repre-
sentation in Figure 4, the dirt-collecting region 71-1 is
designed as a chamber which is arranged in the pre-
washing tank 14-1 and is of a completely closed form on
allits sides, but is open at the top, so that the dirt particles
separated with the aid of the tank-covering screen 20-1
can pass into the chamber-like dirt-collecting region 71-1
via this opening. Since the dirt-collecting region 71 is of
a completely closed form on all its sides, it is possible to
effectively prevent the dirt particles collected in the dirt-
collecting region 71-1 from being able to return into the
pre-washing tank 14-1 and contaminate the washing lig-
uid collected in the pre-washing tank 14-1.

[0050] Specifically, and as described in more detail be-
low with reference to the representation in Figure 4, itis
preferred if the tank-covering screen 20-1 is arranged
above the dirt-collecting region 71-1 and has a runout
slope in the form of a gradient directed toward a feed
opening 22, the dirt-collecting region 71-1, which is open
at the top, being arranged beneath the feed opening 22,
so that the dirt particles separated with the aid of the tank-
covering screen 20-1 can pass into the dirt-collecting re-
gion 71-1 via the feed opening 22.

[0051] Itis conceivable here, in particular, for the tank-
covering screen 20-1 to be designed, at least in certain
regions, in a funnel-like manner, wherein the feed open-
ing 22 is formed within the funnel-like region 21 of the
tank-covering screen 20-1, and preferably in the center
of the funnel-like region 21 of the tank-covering screen
20-1 (cf. in this respect also in particular the representa-
tion in Figure 4).

[0052] The dirt capture system 70 used for the embod-
iment represented in Figure 1 also has a dirt-discharging
pipe system which is connected to the dirt-collecting re-
gion 71-1, comprises a vertical pipe 72-1 and a dirty-
water line 73-1 and is intended for discharging from the
pre-washing zone 51 the dirt particles collected in the
dirt-collecting region 71-1. As illustrated, a dirty-water
pump 74-1is arranged in the dirt-discharging pipe system
72-1,73-1. The inlet on the suction side of the dirty-water
pump 74-1 is connected to the lower region of the dirt-
collecting region 71-1 via the vertical pipe 72-1 belonging
to the dirt-discharging pipe system 72-1, 73-1. The outlet
on the pressure side of the dirty-water pump 74-1 opens
out in the dirty-water line 73-1 belonging to the dirt-dis-
charging pipe system.

[0053] In the case of the embodiment represented in
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Figure 1, the dirty-water line 73-1 leads to an external
dirt-capturing container 80, which is arranged outside the
pre-washing zone 51, upstream of the entry tunnel 55 of
the transportwashing machine 50. This external dirt-cap-
turing container 80 preferably has a screen and a con-
nection 81 to a waste-water system.

[0054] Since, when washing liquid is sprayed in the
pre-washing zone 51, it is not possible to prevent part of
the sprayed washing liquid from getting into the dirt-col-
lecting region 71, the dirty-water pump 74-1 delivers from
the pre-washing zone 51 not only the dirt particles sep-
arated with the aid of the tank-covering screen 20-1 but
also part of the washing liquid. The material removed
from the dirt-collecting region 71-1 (dirt particles and
washing liquid) is screened in the dirt-capturing container
80, wherein the liquid constituent parts (washing liquid)
can be fed to a waste-water system via the outflow con-
nection 81 and the solids remaining in the dirt-capturing
container 80 (dirt particles) can then be disposed of.
[0055] As represented in Figure 2, it is also conceiva-
ble, as an alternative to the embodiment represented in
Figure 1, for the dirt particles to be pumped out of the
pre-washing zone 51 into a waste-disposal system 82
along with the waste water, wherein this system 82 can
be placed in position either directly alongside the trans-
port washing machine 50 or further away. Possible
waste-disposal systems 82 which can be used are
squeezing systems for separating solids and liquids
and/or comminuting systems (grinding systems, chop-
ping systems, etc.). The material removed from the dirt-
collecting region 71-1 (dirt particles and washing liquid)
is preferably likewise screened in the waste-disposal sys-
tem 82, wherein the liquid constituent parts (washing lig-
uid) can be fed to a waste-water system via an outflow
connection 83 and the solids remaining in the waste-dis-
posal system 82 (dirt particles) can then be disposed of.
In the case of the embodiment in Figure 2, the control
device 100 likewise serves for the mutually coordinated
activation according to the invention of the washing pump
11-1 and of the dirty-water pump 74-1, in order to improve
the discharge of dirt, especially in the region of the ma-
chine 50 near the entrance.

[0056] Figure 3 illustrates a further embodiment of the
transport washing machine 50 designed according to the
teachings of the present invention. This embodiment is
essentially identical to the embodiment described above
with reference to the representation in Figure 1 or Figure
2, with the exception that it is not just the pre-washing
zone 51 but also the main-washing zone 52 that is
equipped with a dirt capture system 70, the construction
and functioning of which are described in more detail
below with reference to the representation in Figure 4.
[0057] Asadifferencefromthe embodimentrepresent-
ed in Figure 1, in the case of the transport washing ma-
chine 50 shown in Figure 3 a tank-covering screen 20-2,
which has a feed opening 22 (cf. Figure 4), is thus pro-
vided in or above the main-washing tank 14-2, wherein
a dirt-collecting region 71-2 which is open at the top is
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arranged beneath the feed opening 22. In this dirt-col-
lecting region 71-2, the dirt particles separated with the
aid of the tank-covering screen 20-2 are introduced into
the dirt-collecting region 71-2 via the feed opening 22.
[0058] In the case of the embodiment of the solution
according to the invention that is represented in Figure
3, adirt-discharging pipe system comprising a dirty-water
line 73-2 and a vertical pipe 72-2 is provided in the lower
region of the dirt-collecting region 71-2. The material col-
lected in the dirt-collecting region 71-2 (washing liquid
and separated dirt particles) passes via a dirty-water
pump 74-2 into a dirt-capturing container 80 formed out-
side the main-washing zone 52 or into a waste-disposal
system 82 formed outside the transport washing machine
50. In the case of the embodiment in Figure 3, the control
device 100 serves for the mutually coordinated activation
according to the invention of the washing pumps 11-1,
11-2 and of the dirty-water pumps 74-1, 74-2, in order to
improve the discharge of dirt over a batch transporting
path of the machine 50 that is as great as possible.
[0059] The construction and functioning of the dirt cap-
ture system 70, and in particular the control device 100
according to the invention, are described in more detail
below with reference to the representation in Figure 4.
[0060] The dirt capture system 70 is arranged within a
washing tank 14 of a transport washing machine 50 or
of a washing machine designed as a programmable ma-
chine. The dirt capture system 70 has a tank-covering
screen 20, which is preferably arranged in the washing
tank 14, above the level of the washing liquid received
in the washing tank 14. The tank-covering screen 20
serves for separating dirt particles from the washing liquid
which has been sprayed and flows back into the washing
tank as a result of gravity. For this reason, a suitable
mesh width has to be provided for the tank-covering
screen 20.

[0061] The dirt capture system 70 also includes a dirt-
collecting region 71, which is designed as a completely
closed chamber and is open at the top. The dirt particles
separated by the tank-covering screen 20 are fed to the
dirt-collecting region 71 formed as a chamber via the
opening of the latter. For this purpose, it is preferred if
the tank-covering screen 20 has a runout slope in the
form of a gradient directed toward a feed opening 22, the
dirt-collecting region 71, which is open at the top, being
arranged beneath the feed opening 22. As represented
in Figure 4, it is conceivable, for example, for the tank-
covering screen 20 to be designed, at least in certain
regions, in a funnel-like manner, wherein the feed open-
ing 22 is formed within the funnel-like region 21 of the
tank-covering screen 20, and preferably in the tapered
region of the funnel-like region 21 of the tank-covering
screen 20.

[0062] Furthermore, it is preferred if the dirt-collecting
region 71 is formed in a funnel-like manner at the upper
end (cf. the funnel-like region 75 in Figure 4), in order to
allow it to be inserted into, and received within, the feed
opening 22 of the tank-covering screen 20.
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[0063] Washing liquid is sprayed in the washing zone
during operation of the washing machine (not shown in
Figure 4), wherein part of the sprayed washing liquid
flows back into the washing tank 14 via the tank-covering
screen 20. The rest of the sprayed washing liquid flows
directly, as a result of gravity, into the dirt-collecting re-
gion 71 via the feed opening 22 provided in the tank-
covering screen 20. If the washing machine is designed
as a transport washing machine (cf. Figures 1 to 3), then
- as already indicated - during operation of the washing
machine washing liquid is sprayed onto the batch via the
spray nozzles 13-1 (pre-washing nozzles) and via the
spray nozzles 13-2 (washing nozzles). If, on the other
hand, the washing machine is designed as a program-
mable machine (cf. Figure 4), and therefore the batch to
be treated remains in one place and the individual treat-
ment steps take place successively one after the other,
during operation of the washing machine in the washing
zone the washing liquid is sprayed onto the batch via the
washing nozzles referred to in Figure 4 by the reference
numeral "13".

[0064] In the case of the transport washing machine
50 represented in Figure 1, the main washing zone 52
has a tank-covering screen 20-2, which is arranged
above the main-washing tank 14-2. During operation of
the transport washing machine 50, washing liquid is
sprayed onto the batch via the spray nozzles 13-2 (wash-
ing nozzles) of the washing system 10-2.

[0065] The dirt particles washed off the batch during
washing are prevented from getting into the washing lig-
uid collected in the washing tank 14 by the tank-covering
screen 20 - provided they are larger than the mesh width
of the tank-covering screen 20. Rather, the dirt particles
separated by the tank-covering screen 20 are moved by
way of the runout slope to the feed opening 22 and thus
pass into the dirt-collecting region 71. Since the side walls
of the dirt-collecting region 71 are of a completely closed
form, itis no longer possible for the dirt particles collected
in the dirt-collecting region 71 to get into the washing
liquid that is collected in the washing tank 14. Even if the
dirt particles collected in the dirt-collecting region 71 are
comminuted further by the action of washing liquid falling
downward, this dirt still cannot get into the washing liquid
collected in the washing tank 14 and thereby increase
the contamination of the washing liquid.

[0066] Inorderforittobe possible for the dirt-collecting
region 71 to be emptied automatically, the dirt capture
system 70 also has a dirt-discharging pipe system. In the
case of the embodiment of the dirt-discharging system
70 which is represented in Figure 4, this dirt-discharging
pipe system comprises a vertical pipe 72, which is con-
nected to the lower region of the dirt-collecting region 71.
The vertical pipe 72 is connected to the inlet on the suc-
tion side of a dirty-water pump 74. The outlet on the pres-
sure side of the dirty-water pump 74 opens out in a dirty-
water line 73, so that, upon activation of the dirty-water
pump 74, the content of the dirt-collecting region 71 can
be removed from the washing zone.
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[0067] The control device 100 is designed according
to the invention for activating the washing pump 11 and
the dirty-water pump 74 in a mutually coordinated man-
ner, so thatthe recirculation circuit of the washing system
51, 52 can be interrupted for a first time span T1, and the
discharge of dirt particles takes place within this first time
span T1 or, at the latest upon the expiry of this first time
span T1, within a second time span T2. For this purpose,
the control device 100 is connected to the pumps 11, 74
via control lines 100-1, 100-2. If the circulation of the
washing pump is interrupted for a short time, turbulences
of the washing liquid can subside at the screen. As a
result, the kinetic energy of the dirt particles contained in
it decreases, so that they can be sucked more easily into
the dirt-collecting region 71 with the aid of the dirty-water
pump 74. The control device 100 may in this case be
formed as part of a machine control or be integrated
therewith.

[0068] The control device 100 preferably has a micro-
processor with a program code capable of running on it,
which initiates the timed activation of the pumps 11, 74.
In this case, the control device 100 should preferably be
designed for the cyclical repetition of the mutually coor-
dinated activation of the washing pump 11 and of the
dirty-water pump 74, in order to ensure a regular dis-
charge of the dirt particles. Preferably, the washing pump
11 is in this case deactivated in a first time span T1 of
0.5 to 10 seconds, preferably of 1 to 3 seconds, and the
dirty-water pump 74 is activated in a second time span
T2 of 1 to 20 seconds, preferably of 2 to 10 seconds. In
order to ensure a uniformly high washing quality, the con-
trol device 100 of transport washing machines is prefer-
ably designed to stop the batch transport device within
the first time span T1.

[0069] In the case of programmable machines, it is of
advantage if a predetermined washing time per batch is
prolonged by the amount of the firsttime span T1, in order
not to experience any losses in washing quality.

[0070] In the case of transport washing machines, a
particularly high washing quality is achieved even under
changing operating conditions if its control device 100 is
designed to vary the first time span T1 and/or the second
time span T2 as a function of the transport speed of a
batch. As a result, a uniform discharge of dirt is ensured
under differing transport speeds without impairing the
washing quality. It is equally preferred also to vary the
first time span T1 and/or the second time span T2 as a
function of a final-rinsing-liquid quantity. This also applies
to the repetition rate of the mutually coordinated activa-
tion of the washing pump 11 and of the dirty-water pump
74, which is dependent on the transport speed of a batch
and/or dependent on a final-rinsing-liquid quantity.
[0071] The dirty-water pump 74 may also be designed
for removing the dirt particles collected in the dirt-collect-
ing region 71 together with the washing liquid likewise
collected in the dirt-collecting region 71 continuously or
at given times or when given events occur. In particular,
it is conceivable here for the dirty-water pump 74 to be
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activated via the already mentioned control device 100
as a function of the quantity of dirt particles collected in
the dirt-collecting region 71.

[0072] Itis nevertheless conceivable of course for dirt
to be pumped out of the dirt-collecting region 71 as a
function of, for example, the level in the dirt-collecting
region 71, the level in the washing tank 14, or other fac-
tors.

[0073] If the dirt capture system 70 is used for a trans-
port washing machine 50 (cf., for example, Figures 1 to
3), it is also conceivable for the dirty-water pump 74 to
be activated, for example, as a function of the transport
speed at which the batch is transported through the treat-
ment zones of the transport washing machine 50 or, for
example, as afunction of the quantity of final-rinsing liquid
which is sprayed per unit of time in the final-rinsing zone
54.

[0074] Figure 5 shows a schematic representation of
a deactivation and activation sequence of the washing
pump 11 and the dirty-water pump 74 over a number of
washing cycles Z1, Z2 and Z3. In this example, the wash-
ing pump should be deactivated for a time span T1 at the
beginning of each washing cycle Z1 to Z3, so that the
recirculation circuit of the washing system 51, 52 is in-
terrupted. Within this time span T1, or at the latest upon
the expiry of this time span T1, that is to say after the
turbulence of the dirt particles has subsided at the screen
20, the dirty-water pump 74 is activated for a time span
T2. On account of their low kinetic energy, the dirt parti-
cles can be sucked away very effectively, since they are
then only subjected to the influence of the suction of the
dirty-water pump, which draws them into the feed open-
ing 22 of the dirt-collecting region 71.

[0075] Of course, a dirt discharge may take place not
only at the beginning of each washing cycle Z1 to Z3 but
also at the end or in the middle of a cycle. What is im-
portant is that there is a cyclical repetition of the dis-
charge, in orderto achieve a uniformly high washing qual-
ity.

[0076] The invention is not restricted to the embodi-
ments described in conjunction with the drawings.
[0077] Itis thus conceivable, for example, for the tank-
covering screen 20, 20-1, 20-2 of the dirt capture system
70 not to have an essentially central feed opening 22 via
which the dirt particles separated with the aid of the tank-
covering screen 20, 20-1, 20-2 pass into the dirt-collect-
ing region 71, 71-1, 71-2. Rather, this feed opening 22
may also be designed in the form of a gap which is pro-
vided along a peripheral region of the tank-covering
screen 20, 20-1, 20-2.

[0078] It is also conceivable, in principle, for the feed
opening 22 to be covered by a coarse screen, wherein
this coarse screen should preferably have a mesh width
which is greater than the mesh width of the tank-covering
screen 20, 20-1, 20-2. The provision of such a coarse
screen can effectively prevent, for example, items of cut-
lery or other utensils, as opposed to dirty-water particles,
from accidentally getting into the dirt-collecting region 71,
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71-1, 71-2.

[0079] Although the solution according to the invention
in Figures 1 to 3 has been described in conjunction with
a transport washing machine 50, it is of course also con-
ceivable for a washing machine designed in the form of
a programmable machine to be equipped with a dirt cap-
ture system 70.

Claims

1.  Washing machine having at least one washing sys-
tem (51, 52) designed as a recirculation circuit, in
particular industrial dish- or utensil-washing ma-
chine, which is designed as a programmable ma-
chine or as a transport washing machine (50), the at
least one washing system (51, 52) having a nozzle
system with at least one washing nozzle (13, 13-1,
13-2) for spraying washing liquid onto the batch to
be cleaned, a washing tank (14; 14-1, 14-2) for cap-
turing at least part of the sprayed washing liquid, and
awashing pump (11; 11-1, 11-2) for feeding washing
liquid collected in the washing tank (14; 14-1, 14-2)
to the at least one washing nozzle (13, 13-1, 13-2),
and, furthermore, a dirt capture system (70) as-
signed to the at least one washing system (51, 52)
being provided in order to separate dirt particles from
the sprayed washing liquid flowing back into the
washing tank (14; 14-1, 14-2) as a result of gravity,
and a dirty-water pump (74; 74-1, 74-2) connected
to the dirt capture system (70) and intended for dis-
charging the dirt particles from the dirt capture sys-
tem (70), wherein a control device (100) is designed
for the mutually coordinated activation of the wash-
ingpump (11;11-1, 11-2) and of the dirty-water pump
(74; 74-1, 74-2), so that the recirculation circuit of
the washing system (51, 52) can be interrupted for
afirsttime span (T1), characterized in that the con-
trol device (100) is designed for starting the activa-
tion of the dirty-water pump (74; 74-1, 74-2) within
this first time span (T1) however not from the begin-
ning of the first time span (T1) and for continuing for
a second time span (T2), the control device (100)
being designed for deactivating the washing pump
(11; 11-1, 11-2) in the first time span (T1), the first
time span (T1) being 0,5 to 10 seconds, and for ac-
tivating the dirty-water pump (74; 74-1, 74-2) in the
second time span (T2), the second time span (T2)
being 1 to 20 seconds.

2. Washing machine according to Claim 1, the control

device (100) being designed for the cyclical repeti-
tion of the mutually coordinated activation of the
washing pump (11; 11-1, 11-2) and of the dirty-water
pump (74; 74-1, 74-2).

3. Washing machine according to Claim 1 or 2, the con-

trol device (100) being designed for deactivating the
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washing pump (11; 11-1, 11-2) in a first time span
(T1) of 1 to 3 seconds, and/ or for activating the dirty-
water pump (74; 74-1, 74-2) in a second time span
(T2) of 2 to 10 seconds.

Washing machine according to one of the preceding
claims, the control device (100) of transport washing
machines being designed to stop the batch conveyor
belt within the first time span (T1).

Washing machine according to one of the preceding
claims, the control device (100) of programmable
machines being designed to prolong a predeter-
mined washing time per batch by the amount of the
first time span (T1).

Washing machine according to one of the preceding
claims, the control device (100) of transport washing
machines being designed to vary the first time span
(T1) and/or the second time span (T2) as a function
ofthe transport speed of a batch, and/ or as afunction
of a rinsing-liquid quantity.

Washing machine according to one of the preceding
claims, the control device (100) of transport washing
machines being designed to vary a repetition rate of
the mutually coordinated activation of the washing
pump (11; 11-1, 11-2) and of the dirty-water pump
(74; 74-1, 74-2) as a function of the transport speed
of a batch, and/ or as a function of a rinsing-liquid
quantity.

Method for discharging dirt particles from a washing
machine according to one of the preceding claims,
in which the recirculation circuit of the washing sys-
tem (51, 52) is interrupted for a first time span (T1)
as a result of the mutually coordinated activation of
the washing pump (11; 11-1, 11-2) and of the dirty-
water pump (74; 74-1, 74-2),

characaterized in that

the washing pump (11; 11-1, 11-2) is deactivated in
the first time span (T1), the first time span (T1) being
0,5to 10 seconds, and that the dirty-water pump (74;
74-1,74-2)is activated in the second time span (T2),
within the first time span, however not from the be-
ginning of the first time span (T1), the second time
span (T2) being 1 to 20 seconds.

Method according to Claim 8, the mutually coordi-
nated activation of the washing pump (11; 11-1,
11-2) and of the dirty-water pump (74; 74-1, 74-2)
for interrupting the recirculation circuit or for dis-
charging the dirt particles is repeated cyclically.

Method according to Claim 8 or 9, the first time span
(T1) being 1 to 3 seconds, and/ or the second time
span (T2) being 2 to 10 seconds.
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Method according to one of Claims 8 to 10, in the
case of transport washing machines the transport of
a batch being stopped within the first time span (T1).

Method according to one of Claims 8 to 11, in the
case of a programmable machine a predetermined
washing time for a batch being prolonged by the
amount of the first time span (T1).

Method according to one of Claims 8 to 12, in the
case of transport washing machines the first time
span (T1) and/or the second time span (T2) being
varied as a function of the transport speed of a batch,
and/or as a function of a rinsing-liquid quantity.

Method according to one of Claims 8 to 13, in the
case of transport washing machines a repetition rate
of the mutually coordinated activation of the washing
pump (11; 11-1, 11-2) and of the dirty-water pump
(74; 74-1, 74-2) being varied as a function of the
transport speed of a batch, and/ or as a function of
a rinsing-liquid quantity.

Use of a control device (100) according to one of
Claims 1 to 7 for carrying out the method according
to one of Claims 8 to 14.

Patentanspriiche

1.

Spllmaschine mit mindestens einem Spiilsystem
(51, 52), das als ein Rezirkulationskreislauf ausge-
bildet ist, insbesondere industrielle Spilmaschine
fir Geschirr oder Besteck, die als eine programmier-
bare Maschine oderals eine Transportspilmaschine
(50) ausgebildet ist, wobei das mindestens eine
Spllsystem (51, 52) ein Disensystem mit mindes-
tens einer Spuldise (13, 13-1, 13-2) zum Spriihen
von Spilflissigkeit auf die zu reinigende Charge, ei-
nen Spilbehalter (14; 14-1, 14-2) zum Auffangen
zumindest eines Teils der verspriihten Splflissig-
keit und eine Spulpumpe (11; 11-1, 11-2) zum Zu-
fihren von in dem Spulbehalter (14; 14-1, 14-2) auf-
gefangener Splflissigkeit zu der mindestens einen
Splldise (13, 13-1, 13-2) aufweist, und wobei des
Weiteren ein Schmutzauffangsystem (70), das dem
mindestens einen Spllsystem (51, 52) zugeordnet
ist, um Schmutzpartikel von der verspriihten Spiil-
flissigkeit, die aufgrund der Schwerkraft zurtick in
den Spulbehalter (14; 14-1, 14-2) strdmt, zu trennen,
und eine Schmutzwasserpumpe (74; 74-1,74-2), die
mit dem Schmutzauffangsystem (70) verbunden ist
und dazu bestimmt ist, die Schmutzpartikel aus dem
Schmutzauffangsystem (70) abzufiihren, vorgese-
hen sind, wobei eine Steuervorrichtung (100) fur die
gegenseitig koordinierte Aktivierung der Spllpumpe
(11; 11-1, 11-2) und der Schmutzwasserpumpe (74;
74-1, 74-2) ausgelegtist, sodass der Rezirkulations-
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kreislauf des Spllsystems (51, 52) fir eine erste
Zeitspanne (T1) unterbrochen werden kann, da-
durch gekennzeichnet, dass die Steuervorrich-
tung (100) zum Starten der Aktivierung der Schmutz-
wasserpumpe (74; 74-1, 74-2) innerhalb dieser ers-
ten Zeitspanne (T1), jedoch nicht ab Beginn der ers-
ten Zeitspanne (T1), und zum Fortfiihren fir eine
zweite Zeitspanne (T2) ausgelegtist, wobei die Steu-
ervorrichtung (100) zum Deaktivieren der Spilpum-
pe (11; 11-1, 11-2) in der ersten Zeitspanne (T1),
wobei die erste Zeitspanne (T1) 0,5 bis 10 Sekunden
betragt, und zum Aktivieren der Schmutzwasser-
pumpe (74; 74-1, 74-2) in der zweiten Zeitspanne
(T2), wobei die zweite Zeitspanne (T2) 1 bis 20 Se-
kunden betragt, ausgelegt ist.

Spllmaschine nach Anspruch 1, wobei die Steuer-
vorrichtung (100) zur zyklischen Wiederholung der
gegenseitig abgestimmten Ansteuerung der Spuil-
pumpe (11; 11-1, 11-2) und der Schmutzwasser-
pumpe (74; 74-1, 74-2) ausgebildet ist.

Spllmaschine nach Anspruch 1 oder 2, wobei die
Steuervorrichtung (100) zum Deaktivieren der Spul-
pumpe (11; 11-1, 11-2) in einer ersten Zeitspanne
(T1) von 1 bis 3 Sekunden und/oder zum Aktivieren
der Schmutzwasserpumpe (74; 74-1, 74-2) in einer
zweiten Zeitspanne (T2) von 2 bis 10 Sekunden aus-
gebildet ist.

Spullmaschine nach einem der vorhergehenden An-
spriiche, wobei die Steuervorrichtung (100) von
Transportspulmaschinen zum Anhalten des Char-
genférderbands innerhalb der ersten Zeitspanne
(T1) ausgebildet ist.

Spullmaschine nach einem der vorhergehenden An-
spriiche, wobei die Steuervorrichtung (100) von pro-
grammierbaren Maschinen dazu ausgelegt ist, eine
vorbestimmte Spllzeit pro Charge um den Betrag
der ersten Zeitspanne (T1) zu verlangern.

Spullmaschine nach einem der vorhergehenden An-
spriiche, wobei die Steuervorrichtung (100) von
Transportspilmaschinen dazu ausgelegtist, die ers-
te Zeitspanne (T1) und/oder die zweite Zeitspanne
(T2) in Abhangigkeit von der Transportgeschwindig-
keiteiner Charge und/oder in Abhangigkeit von einer
Spulflissigkeitsmenge zu variieren.

Spullmaschine nach einem der vorhergehenden An-
spriiche, wobei die Steuervorrichtung (100) von
Transportspllmaschinen dazu ausgelegt ist, eine
Wiederholungsrate der gegenseitig abgestimmten
Aktivierung der Spilpumpe (11; 11-1, 11-2) und der
Schmutzwasserpumpe (74; 74-1, 74-2) in Abhangig-
keit von der Transportgeschwindigkeit einer Charge
und/oder in Abhangigkeit von einer Spiilflissigkeits-
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menge zu variieren.

Verfahren zum Abfiihren von Schmutzpartikeln aus
einer Spulmaschine nach einem der vorhergehen-
den Anspriiche, wobei der Rezirkulationskreislauf
des Spllsystems (51, 52) infolge der gegenseitig ab-
gestimmten Aktivierung der Spllpumpe (11; 11-1,
11-2) und der Schmutzwasserpumpe (74; 74-1,
74-2) fur eine erste Zeitspanne (T1) unterbrochen
wird,

dadurch gekennzeichnet, dass

die Spulpumpe (11; 11-1, 11-2) in der ersten Zeit-
spanne (T1) deaktiviert wird, wobei die erste Zeit-
spanne (T1) 0,5 bis 10 Sekunden betragt, und dass
die Schmutzwasserpumpe (74; 74-1, 74-2) in der
zweiten Zeitspanne (T2), innerhalb der ersten Zeit-
spanne, jedoch nicht ab Beginn der ersten Zeitspan-
ne (T1), aktiviert wird, wobei die zweite Zeitspanne
(T2) 1 bis 20 Sekunden betragt.

Verfahren nach Anspruch 8, wobei die gegenseitig
abgestimmte Aktivierung der Spulpumpe (11; 11-1,
11-2) und der Schmutzwasserpumpe (74; 74-1,
74-2) zur Unterbrechung des Rezirkulationskreis-
laufs bzw. zur Abfiihrung der Schmutzpartikel zy-
klisch wiederholt wird.

Verfahren nach Anspruch 8 oder 9, wobei die erste
Zeitspanne (T1) 1 bis 3 Sekunden betragt, und/oder
die zweite Zeitspanne (T2) 2 bis 10 Sekunden be-
tragt.

Verfahren nach einem der Anspriiche 8 bis 10, wo-
bei, im Fall von Transportsplilmaschinen, der Trans-
port einer Charge innerhalb der ersten Zeitspanne
(T1) gestoppt wird.

Verfahren nach einem der Anspriiche 8 bis 11, wo-
bei, im Fall einer programmierbaren Maschine, eine
vorbestimmte Spllzeit fir eine Charge um den Be-
trag der ersten Zeitspanne (T1) verlangert wird.

Verfahren nach einem der Anspriiche 8 bis 12, wo-
bei, im Fall von Transportspllmaschinen, die erste
Zeitspanne (T1)und/oder die zweite Zeitspanne (T2)
in Abhangigkeit von der Transportgeschwindigkeit
einer Charge und/oder in Abhangigkeit von einer
Spulflissigkeitsmenge variiert werden.

Verfahren nach einem der Anspriiche 8 bis 13, wo-
bei, im Fall einer Transportsplilmaschine, eine Wie-
derholungsrate der gegenseitig abgestimmten Akti-
vierung der Spulpumpe (11; 11-1, 11-2) und der
Schmutzwasserpumpe (74; 74-1, 74-2) in Abhangig-
keit von der Transportgeschwindigkeit einer Charge
und/oder in Abhangigkeit von einer Spiilflissigkeits-
menge variiert wird.
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15. Verwendung einer Steuervorrichtung (100) nach ei-

nem der Anspriiche 1 bis 7 zur Durchfiihrung des
Verfahrens nach einem der Anspriiche 8 bis 14.

Revendications

Machine alaver avec au moins un systéme de lavage
(51, 52) congue comme un circuit de recirculation,
notamment machine industrielle a laver la vaisselle
ou les ustensiles, qui est congue comme une machi-
ne programmable ou comme une machine a laver a
bande transporteuse (50), I'au moins un systéme de
lavage (51, 52) ayant un systéme de buses avec au
moins une buse de lavage (13, 13-1, 13-2) pour pul-
vériser un liquide de lavage sur le lot a nettoyer, un
réservoir de lavage (14 ; 14-1, 14-2) pour capturer
au moins une partie du liquide de lavage pulvérisé,
et une pompe de lavage (11 ; 11-1, 11-2) pour intro-
duire le liquide de lavage recueilli dans le réservoir
de lavage (14 ; 14-1, 14-2) a 'au moins une buse de
lavage (13, 13-1, 13-2), et, en outre, un systeme de
capture de saletés (70) attribué a I'au moins un sys-
teme de lavage (51, 52) étant prévus pour séparer
les particules de saleté duliquide de lavage pulvérisé
refluant dans le réservoir de lavage (14 ; 14-1, 14-2)
du fait de la gravité, et une pompe a eau sale (74 ;
74-1, 74-2) reliée au systeme de capture de saletés
(70) et destinée a évacuer les particules de saletés
du systeme de capture de saletés (70), dans lequel
un dispositif de commande (100) est congu pour I'ac-
tivation mutuellement coordonnée de la pompe de
lavage (11 ; 11-1, 11-2) et de la pompe a eau sale
(74 ; 74-1, 74-2), afin que le circuit de recirculation
du systeme de lavage (51, 52) puisse étre interrom-
pu pendant un premier laps de temps (T1), carac-
térisé en ce que le dispositif de commande (100)
est congu pour démarrer I'activation de la pompe a
eau sale (74 ; 74-1, 74-2) au sein de ce premier laps
de temps (T1) mais pas depuis le début du premier
laps de temps (T1) et pour continuer pendant un
deuxieme laps de temps (T2), le dispositif de com-
mande (100) étant congu pour désactiver la pompe
de lavage (11 ; 11-1, 11-2) dans le premier laps de
temps (T1), le premier laps de temps (T1) étant de
0,5 a 10 secondes, et pour activer la pompe a eau
sale (74 ; 74-1, 74-2) dans le deuxieme laps de
temps (T2), le deuxiéme laps de temps (T2) étant
de 1 a 20 secondes.

Machine a laver selon la revendication 1, dans la-
quelle le dispositif de commande (100) est congu
pour la répétition cyclique de I'actionnement mutuel-
lement coordonné de la pompe de lavage (11 ; 11-1,
11-2) et de la pompe a eau sale (74 ; 74-1, 74-2).

Machine a laver selon la revendication 1 ou 2, dans
laquelle le dispositif de commande (100) est congu
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pour désactiver la pompe de lavage (11 ; 11-1, 11-2)
dans un premier laps de temps (T1) de 1 a 3 secon-
des et/ou pour activerlapompe a eau sale (74 ; 74-1,
74-2) dans un deuxiéme laps de temps (T2)de 2 a
10 secondes.

Machine a laver selon I'une des revendications pré-
cédentes, dans laquelle le dispositif de commande
(100) des machines a laver a bande transporteuse
est congu pour arréter la courroie de convoyeur de
lots au sein du premier laps de temps (T1).

Machine a laver selon I'une des revendications pré-
cédentes, dans laquelle le dispositif de commande
(100) de machines programmables est congu pour
prolonger un temps de lavage prédéterminé par lot
de la durée du premier laps de temps (T1) .

Machine a laver selon I'une des revendications pré-
cédentes, dans laquelle le dispositif de commande
(100) des machines a laver a bande transporteuse
est congu pour modifier le premier laps de temps
(T1)et/oule deuxieme laps de temps (T2) en fonction
de la vitesse de transport d’un lot et/ou en fonction
d’une quantité de liquide de ringage.

Machine a laver selon I'une des revendications pré-
cédentes, dans laquelle le dispositif de commande
(100) des machines a laver a bande transporteuse
est congu pour faire varier un taux de répétition de
I'activation mutuellement coordonnée de la pompe
delavage (11 ;11-1,11-2) et de la pompe a eau sale
(74 ;74-1,74-2) enfonction de la vitesse de transport
d’un lot et/ou en fonction d’'une quantité de liquide
de ringage.

Procédé pour évacuer des particules de saleté d’'une
machine a laver selon I'une des revendications pré-
cédentes, dans lequel le circuit de recirculation du
systeme de lavage (51, 52) est interrompu pendant
un premier laps de temps (T1) par suite de I'activa-
tion mutuellement coordonnée de la pompe de lava-
ge (11; 11-1, 11-2) et de la pompe a eau sale (74 ;
74-1,74-2),

caractérisé en ce que

la pompe de lavage (11 ; 11-1, 11-2) est désactivée
dans le premier laps de temps (T1), le premier laps
de temps (T1) étant de 0,5 a 10 secondes, et en ce
que lapompe a eausale (74 ; 74-1,74-2) est activée
dans le deuxieme laps de temps (T2), au sein du
premier laps de temps, mais pas depuis le début du
premier laps de temps (T1), le deuxiéme laps de
temps (T2) étant de 1 a 20 secondes.

Procédé selon la revendication 8, dans lequel I'acti-
vation mutuellement coordonnée de la pompe de la-
vage (11 ;11-1,11-2) etde la pompe a eau sale (74 ;
74-1, 74-2) pour interrompre le circuit de recircula-
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tion ou pour évacuer les particules de saleté est ré-
pétée cycliquement.

Procédé selon la revendication 8 ou 9, dans lequel
le premier laps de temps (T1) est de 1 a 3 secondes
et/ou le deuxiéme laps de temps (T2) estde 2 a2 10
secondes.

Procédé selon 'une des revendications 8 a 10, dans
lequel, dans le cas de machines a laver a bande
transporteuse, le transport d’un lot est arrété au sein
du premier laps de temps (T1).

Procédé selon 'une des revendications 8 a 11, dans
lequel, dans le cas d’'une machine programmable,
un temps de lavage prédéterminé pour un lot est
prolongé de la durée du premier laps de temps (T1).

Procédé selon 'une des revendications 8 a 12, dans
lequel, dans le cas de machines a laver a bande
transporteuse, le premier intervalle de temps (T1)
et/ou le deuxiéme intervalle de temps (T2) est mo-
difié en fonction de la vitesse de transport d’'un lot
et/ou en fonction d’'une quantité de liquide de ringa-

ge.

Procédé selon 'une des revendications 8 a 13, dans
lequel, dans le cas de machines a laver a bande
transporteuse, on fait varier un taux de répétition de
I'activation mutuellement coordonnée de la pompe
delavage (11 ; 11-1, 11-2) et de la pompe a eau sale
(74 ; 74-1,74-2)enfonction de la vitesse de transport
d’'un lot et/ou en fonction d’une quantité de liquide
de ringage.

Utilisation d’un dispositif de commande (100) selon
'une des revendications 1 a 7 pour effectuer le pro-
cédé selon 'une des revendications 8 a 14.
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Fig. 5
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