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(54) Conveyor type dishwasher machine

(57)  Aconveyor type dishwashing machine compris-
ing a rinsing zone (R) of the dishes, at least one pre-
rinsing zone (PR), at least one collection tank (VR1, VR2)
arranged below at least one rinsing zone (R) and/or one
pre-rinsing zone (PR), one or more washing zones (L1)
of the dishes, equipped with respective washing tanks
(V1), and a drying zone, in which water is evaporated
from the dishes through a stream of hot air coming from
the outside and conveyed in a zone where the dishes

pass through; the collection tanks (VR1, VR2) and the
washing tanks (V1) are communicating with each other
through a decanting system and are filled with liquid one
after the other, while a portion of liquid contained within
at least one of the collection tanks (VR1, VR2) is sent to
a heat exchanger (7) of the drying zone and from here
into the pre-washing area (L2) or directly into the dis-
charge conduit (SC) of the dishwashing machine.
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Description

[0001] The presentinventiongenerally relatestoacon-
veyor type dishwashing machine (also known as a "tun-
nel dishwasher").

[0002] More particularly, the invention relates to a pro-
fessional and/or industrial conveyor type dishwashing
machine (to be used, for example, in restaurants, hotels,
nursing homes, hospitals, etc.), in which the objects to
be washed go through some areas sequentially, said ar-
eas being constituted by one or more pre-washing zones,
one or more washing zones, one or more rinse zones
and one or more drying zones.

[0003] The known professional dishwashers usually
employ one or more washing nozzles, which are ar-
ranged within a washing chamber or tank and which are
connected to some pumps for supplying the water com-
ing from the water plant, one or more fixed, sliding or
rotating baskets or shelves for placing the tools to be
washed and one or more removable trays, which contain
detergents, rinse agents and/or other cleaning and/or
sanitizing agents.

[0004] As outlined in the diagram of figure 1 attached
hereto, which shows a schematic drawing of a known
conveyor type dishwashing machine, the potable water
is loaded in the pre-washing tanks L2, in the washing
tanks L1 and in the rinsing tanks R, starting from the
rinsing zone R where the injector 10 is placed.

[0005] The water goes through the rinsing zone, the
pre-rinsing tanks VR1, the washing tanks V1 and the pre-
washing tanks V2 by means a decanting system. Prac-
tically, the injector 10 fills the pre-rinsing tank VR1 and
when the water has reached a certain level within the
pre-rinsing tank VR1 begins to fill the washing tank V1;
when two or more washing tanks are provided, said
washing tanks, being connected by means of said de-
canting system, are filled one after the other up to the
cold pre-washing tank V2.

[0006] Similarly to the above mentioned loading of the
different tanks, during the dishwasher operation, water
decanting occurs in a direction opposite to the direction
of transport of the dishes; said decanting phase allows
for regenerating the washing tank V1 and the pre-wash-
ing tank V2 with the water introduced into the dishwasher
in the rinsing zone R.

[0007] With reference to figures 1 and 2, which show
two embodiments of a known dishwashing machine, the
dishes that are put into the dishwasher firstly go through
a cold pre-washing area or zone L2 having a washing
tank V2, within which said dishes are wet, by means of
the washing pump PL and the arms 6, with a recirculation
liquid (water) at a temperature of about 45°C.

[0008] Itis preferred to maintain said maximum value
oftemperature to avoid that food residues, as forexample
the cheese, stick to the dishes, then making it difficult to
remove them; in fact, said pre-washing phase is per-
formed when it is expected that the above mentioned
food residues can remain on dishes. Following the above
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mentioned liquid decanting phase, the liquid (water) com-
ing from the washing zones (for example L1), which is at
a temperature above 45°C and which therefore raises
the temperature of the liquid contained in the pre-washing
tank V2, regularly flows into the cold pre-washing tank
V2, which is equipped with a surface filter F2.

[0009] Therefore, according to the prior art, in order to
keep the temperature to values lowerthan 45°C, low tem-
perature water, which is supplied from the mains, is en-
tered, for example through the injector 13, into the dish-
washer by means of suitable mains filters F1, solenoid
valves EL1, EL2, EL4, and flow switches FL.

[0010] Afterwards, the dishes are conveyed into one
or more washing areas or zones L1, each equipped with
a special tank V1 with a surface filter F2, where they are
wet, through the washing pump PL and by means of the
arms 5, with recirculation liquid (water) in which a cleans-
ing substance is added; in the washing zones L1 the tem-
perature of the liquid is always preferably greater than
50°C.

[0011] The dishes are then passed through a rinsing
area or zone R, where the cleansing substance or deter-
gentis removed; the rinsing phase takes place by wetting
the dishes, by means of the pre-rinsing pump P1 and a
possible rinsing pump (which can be a proportional-type
pump) P2 (which takes water from an intermediate or
break tank 12) and by means of the arms 2 of a first pre-
rinsing phase, the possible arms 3 of a second pre-rinsing
phase and the arms 1 of a final rinsing phase. The pre-
rinsing arms 2, 3 are fed with a recirculation liquid coming
from the tank VR1 of the pre-rinsing area PR, while the
rinsing arms 1 are fed with mains water with added rinsing
agent at a temperature of about 85°C.

[0012] Itis also possible to perform a phase according
to which the dishes are entered into a drying area or zone,
whose purpose is to evaporate the water from the dishes
through a stream of hot air also coming from the outside
and conveyed into the drying zone by means of a fan 8
and a housing 9 equipped with heating elements or re-
sistors 9a and a hopper 9b.

[0013] As described above, the liquid decanting steps
which occur between the different tanks, while allowing
to regenerate the contents of the washing tanks V1 and
of the pre-washing tanks V2, involve the need to add
detergent to an extent proportional to the amount of liquid
which is fed into the tank; in any case, the right compro-
mise between the need to regenerate the tanks V1, V2
and the need to save detergent is already achieved by
providing to send, according to known embodiments, a
portion of the liquid collected in the rinsing tank VR1 (at
a temperature of about 60°C) into the pre-washing tank
V2, through the nozzle 4 and without letting said liquid
portion to enter into the washing tanks V1.

[0014] Furthermore, if the pre-washing area L2 is not
present, the liquid is sent into the discharge conduit SC,
possibly by means of the discharge valve SV or through
a drain pump.

[0015] In any case, as previously mentioned, as a re-
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sult of the liquid decanting steps which take place be-
tween the tanks, in order to allow the liquid to regenerate,
the liquid coming from the washing tanks, at a tempera-
ture above 45°C in order to raise the temperature of the
liquid contained in the pre-washing tank, continuously
flows into the cold pre-washing tank.

[0016] Since,asmentioned, the pre-washingliquid has
to maintain a temperature below 45°C, in order to make
an efficient removal of food residues, low temperature
water coming from the water mains is usually entered,
through a special injector, into the pre-washing zone. The
above procedure, however, causes a considerable con-
sumption of water, which, combined with the significant
consumption of electric energy which is necessary for
supplying the drying system, determines an obvious
drawback for an efficient use of the dishwashing ma-
chine.

[0017] An object of the present invention is therefore
to overcome the above mentioned known drawbacks
and, in particular, a primary object of the invention is to
provide a conveyor type dishwashing machine, which al-
lows for washing a wide variety of dishes with low con-
sumptions of energy, water and cleansing agents. An-
other object of the present invention is to provide a con-
veyor type dishwashing machine, which is particularly
efficientand reliable, as well as functioning in compliance
with environmental and energy rules.

[0018] These and other objects, which will be more
clear along the course of the description, are achieved
by a conveyor type dishwashing machine with low con-
sumptions of energy, water, detergents and rinsing
agents, according to the attached claim 1; other technical
features of the invention are set forth in more detail in
the dependent claims.

[0019] Advantageously, the conveyor type dishwash-
ing machine, which is the object of the present invention,
allows to efficiently wash the dishes and has, atthe same
time, very low consumptions of water, electric energy and
cleansing agents, with respect to the known conveyor
type dishwashing machines which are still in use. Fur-
thermore, the dishwashing machine according to the in-
vention has a very low consumption of water and energy,
with respectto the prior art, for equal loading and washing
cycles, and still obtains a good washing result, thanks to
the extended time action of the water and the cleansing
agents or detergents.

[0020] Theabove aims and advantages, as well as oth-
er aims and advantages, will be more clear from the fol-
lowing description, which refers to preferred embodi-
ments of the conveyor type dishwashing machine of the
invention, and from the attached drawings, in which:

- figure 1is a schematic view of a first embodiment of
a conveyor type dishwashing machine, according to
the prior art;

- figure 2is a schematic view of a second embodiment
of a conveyor type dishwashing machine, according
to the prior art;
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- figure 3 is a schematic view of a first embodiment of
a conveyor type dishwashing machine, according to
the present invention;

- figure 4 is a schematic view of another embodiment
of a conveyor type dishwashing machine, according
to the present invention.

[0021] Firstly, it should be noted that reference num-
bers that are used in figures 3 and 4 are the same refer-
ence numbers of figures 1 and 2 if referred to elements
having the same structure and the same function.
[0022] With particular reference to figure 3, which re-
fers to a firstembodiment of the conveyor type dishwash-
ing machine according to the presentinvention, said ma-
chine comprises:

- one or more rinsing zones R, where the final rinsing
arms 1 are provided for wetting the dishes with clean
water added to rinsing or cleansing agents, at a tem-
perature of about 85°C, through the pump P2 and
the injector 10, which, in a filling phase of the tanks,
enter clean water from the water mains, at a temper-
ature ranging between 5°C and 80°C, via the mains
filter F1 and the solenoid valve EL1;

- one or more pre-rinsing zones PR, where the pre-
rinsing arms 2 are provided for wetting the dishes
with recirculation liquid (water + brighteners + deter-
gent residues), at a temperature of about 62°C;

- a collection tank VR1, positioned below the rinsing
zone R and the pre-rinsing zone PR and below the
respective arms 1, 2;

- one or more washing zones L1, equipped with re-
spective washing tanks V1 having a surface filter F2,
where the washing arms 5 are provided for wetting
the dishes with recirculation liquid which is added to
a detergent, at a temperature higher than 50°C (and
equal to about 62°C), and which comes from the re-
spective tank V1 and sent to the arms 5 via a related
pump PL;

- one or more pre-washing zones L2, equipped with
a respective tank V2, where the dishes are wet,
through the arms 6, with recirculation liquid coming
from the tank V2 and sent to the arms 6 via a related
pump PL, at a maximum temperature of 45°C;

- oneormoredryingzones for drying the dishes, which
are eventually provided with a suction or blower 15,
whose purpose is to evaporate the water from the
dishes through a stream of hot air (at a temperature
of about 65°C) coming from the outside and con-
veyed in the area where the dishes pass through, by
means of a fan 8 and of a housing 9 equipped with
heating elements or resistors 9a and and with a hop-
per 9b.

[0023] The water passes from the rinsing zones R into
the different tanks VR1, V1 and V2 through a decanting
system, so that said tanks being filled one after the other
up to the pre-washing tank V2; in the same manner, dur-
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ing operation of the dishwashing machine, a liquid de-
canting occurs in a direction opposite to the passage di-
rection of the dishes, so as to regenerate the washing
tank V1 and the pre-washing tank V2 with the water used
during the rinsing phase.

[0024] According to an alternative embodiment of the
dishwashing machine of the present invention (which is
shown in the attached figure 4), it is possible to add a
further pre-rinsing zone PR, with pre-rinsing arms 3 and
a respective collection tank VR2, which uses, for rinsing
the dishes, the pressure of the pump P1, which thus sup-
plies simultaneously the pre-rinsing arms 2 and the pre-
rinsing arms 3.

[0025] In this case, the additional pre-rinsing zone or
area PR that uses the arms 3 can have an upstream
subdivider or tap 11, which provides for delivering a de-
termined amount of liquid to the arms 3; moreover, al-
ways using the above mentioned decanting system, the
liquid which is contained into the tank VR2 (water + rins-
ing agents + detergent residues) may be added, in the
washing tank V1, to the liquid coming from the tank VR1,
as well as can be directly sent into the discharge conduit
SC.

[0026] Theliquid decanting phase betweentanks VR1,
VR2, V1, V2, while allowing to regenerate the washing
tanks V1 and the pre-washing tanks V2, involve the need
to add detergent to an extent proportional to the amount
of the liquid which is fed into the tanks; therefore, in order
to reach a compromise between the need to regenerate
the tanks V1, V2 and to save detergent, a liquid portion
contained in the tank VR1 (at a temperature of about
60°C) is sent into the pre-washing tank V2 through the
injector 4, without said liquid is sent to the washing tanks
V1.

[0027] Said liquid portion to be sent into the pre-wash-
ing tank V2 is carried out as follows: the pump P1,
equipped with a relative flow switch FL, which feeds the
pre-rinsing arms 2 (and possibly the additional arms 3),
has afurther supply branch or duct 16, possibly equipped
with a restrictor 17, which is able to reduce the liquid
amount suitable for regenerating the different washing
tanks V1 and pre-washing tanks V2, by sending part of
the liquid contained in the tank VR1 into the pre-washing
area or zone L2 and, therefore, into the pre-washing tank
V2, viathe conduit 18 and the injector 4 (such a detergent
saving system is known as "detergent economizer" or
"ecodet"); furthermore, if the pre-washing area or zone
L2 is not present, the liquid contained in the branch 16
and in the duct 18 is sent to the discharge conduit SC.
[0028] According to the present invention, the liquid in
excess in pre-rinsing area PR, which comes from the
collection tanks VR1 and/or VR2, depending on the con-
figuration of the rinsing zone R, and which is sent into
the branch 16, is used to pre-heat the incoming air in the
dishes dryingzone or area; therefore, the liquid in excess,
before arriving into the duct 18, into the injector 4 or into
the discharge conduit SC, is sent over a heat exchanger
7 and transfers the heat to the air (coming also from the
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outside and then conveyed to the fan 8 and heated by
the resistors 9a), which is used for drying.

[0029] Therefore, in addition to the energy benefit due
to the fact that the air is pre-heated, a reduction in tem-
perature of the liquid that is sent into the duct 18 is also
performed, so that when said liquid is sent into the pre-
washing tank V2 (if said pre-washing tank V2 exists),
through the injector 4, it does not increase the tempera-
ture of the liquid sprayed by the arms 6, thus avoiding
the known cooling technique which is performed by
means of the injector 13 and the duct or conduit 14 that
is directly connected with the water mains at a tempera-
ture of about 5/15°C.

[0030] The fact that the liquid is at a temperature as
low as possible in the pre-washing area L2 is a consid-
erable advantage, as it avoids, as mentioned, the addi-
tion of cooling water and the connection of the pre-wash-
ing area L2 to the water mains.

[0031] The advantage is therefore double, as you get
both a pre-heating of the incoming air in the drying zone
and a reduction in temperature of the water which is sent
sent in the discharge conduit SC or in the pre-washing
area L2.

[0032] The above mentioned technical solution also al-
lows to achieve many other advantages, such as to pro-
vide a soaking cold, entering the liquid coming from the
heat exchanger 7 into the collection tank V2 of the pre-
washing area L2 through the injector 4.

[0033] Moreover, the drying air taken from the outside,
when it exits from the heat exchanger 7, is also dehu-
midified before being sucked by the fan 8.

[0034] Finally, the power of the resistors 9a can be
significantly decreased, with respect to the prior art, since
the air sucked by the fan 8 is already pre-heated.
[0035] Based on the foregoing, it is understood, there-
fore, that the conveyor type dishwashing machine ac-
cording to the presentinvention achieves the objects and
realizes the advantages which are previously mentioned.
[0036] Finally, it is clear that, during execution, the
dishwashing machine according to the invention may be
subjected to modifications and/or variations without de-
parting from the scope of the appended claims, as well
as it is clear that in the practical implementation of the
invention, materials, shapes and dimensions of the tech-
nical details can be any, depending on requirements, and
may be replaced with other technically equivalent.
[0037] Where the characteristics and techniques men-
tioned in the following claims are followed by reference
numbers or signs, those reference signs have been in-
troduced with the sole purpose of increasing the intelli-
gibility of the claims themselves and, consequently, they
do nothave any limiting effectregarding the interpretation
of each element, which is identified, only by way of ex-
ample, by means of said reference signs.
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Claims

A conveyortype or tunnel type dishwashing machine
comprising

- at least one rinsing zone (R), where one or
more rinsing arms (1) are placed, which spray
the dishes with water optionally added to rinsing
agents,

- at least one pre-rinsing zone (PR), where one
ormore pre-rinsing arms (2, 3) are placed, which
spray the dishes with re-circulating liquid con-
taining rinsing agents and detergent residues
and by means of a first pump (PI),

- at least one collection tank (VR1, VR2), which
is placed below at least one of said rinsing and
pre-rinsing arms (1, 2, 3),

- one or more washing zones (L1), with respec-
tive one or more washing tanks (V1), where one
or more washing arms (5) are placed, which
spray the dishes with re-circulating liquid, com-
ing from a respective washing tank (V1), which
is added to detergent and which is sent to said
washing arms (5) by means of a further respec-
tive pump (PL),

- at least one drying zone, configured to evapo-
rate water from the dishes through a flow of hot
air coming from the outside and conveyed in a
transition zone of said dishes,

- said at least one collection tank (VR1, VR2)
and said one or more washing tanks (V1) being
connected one with each other through a de-
canting system, so that said tanks are filled with
liquid one after the other, starting from said at
least one collection tank (VR1, VR2) of said rins-
ing and pre-rinsing zones, characterized in
that said first pump (PI), which is connected to
said pre-rinsing arms (2, 3), has a first flow duct
(16), equipped with at least one valve or throttle
(17), inside of which a portion of liquid contained
within said at least one collection tank (VR1,
VR2) flows, said portion of liquid being sent to
aheat exchanger (7) of the drying zone and from
here inside a second flow duct (18), which flows
in apre-washing zone (L2) orin correspondence
of a discharge conduit (SC) of said dishwashing
machine.

A dishwashing machine according to claim 1, char-
acterized in that at least one pre-washing zone (L2)
having arespective pre-washing tank (V2) where the
dishes are wet is provided upstream of said at least
one washing zone (L1), said dishes being wet or
sprayed by means of one or more pre-washing arms
(6), with recirculating liquid coming from said pre-
washing tank (V2) and sentto said pre-washingarms
(6) by means of said further respective pump (PL).
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10.

A dishwashing machine according to at least one of
the preceding claims, characterized in that said
second flow duct (18) has an end injector (4), placed
inside said pre-washing zone (L2), so that said por-
tion of liquid is directly injected inside said pre-wash-
ing tank (V2), without passages in the washing tanks
(V1).

A dishwashing machine according to at least one of
the preceding claims, characterized in that said
portion of liquid flowing in said heat exchanger (7)
gives up heat to the air coming from the outside,
which is even conveyed to a fan (8) and heated by
one or more resistors (9a) of said drying zone.

A dishwashing machine according to at least one of
the preceding claims, characterized in that a liquid
decanting phase occurs between said tanks (VR1,
VR2, V1, V2) in a direction which is opposite to the
direction of transport of the dishes, so as to regen-
erate the washing and pre-washing tanks (V1, V2)
by means of water fed into the dishwashing machine
in the rinsing zone (R).

A dishwashing machine according to at least one of
the preceding claims, characterized in that two pre-
rinsing zones (PR) are provided, each of said pre-
rinsing zones (PR) having one or more pre-rinsing
arms (2, 3) and a respective collection tank (VR1,
VR2) and each of said pre-rinsing zones (PR) using
said first pump (PI).

A dishwashing machine according to at least one of
the preceding claims, characterized in that at least
one first pre-rinsing zone (PR) has an upstream tap
(11), able to determine the amount of liquid to be
sent to the pre-rinsing arms (3) of said first zone.

A dishwashing machine according to at least one of
the preceding claims, characterized in that at least
one of said collection tanks (VR1, VR2) communi-
cates with said washing tanks (V1).

A dishwashing machine according to at least one of
the preceding claims, characterized in that at least
one of said collection tanks (VR1, VR2) is directly
connected to a discharge conduit (SC) of the dish-
washing machine.

A dishwashing machine according to at least one of
the preceding claims, characterized in that said fan
(8) of the drying zone is connected to a housing or
casing (9), equipped with said resistors (9a), and to
a hopper (9b), said drying zone also comprising at
least one fumes and/or one suction or blower (15).
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