wo 2012/084492 A1 I} 1AV 000 0O O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/084492 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

31

28 June 2012 (28.06.2012) WIPOIPCT
International Patent Classification:
A47L 15/42 (2006.01)
International Application Number:
PCT/EP2011/071910

International Filing Date:
6 December 2011 (06.12.2011)

Filing Language: English
Publication Language: English
Priority Data:

a2010/10883 24 December 2010 (24.12.2010) TR

Applicant (for all designated States except US): ARCE-
LIK ANONIM SIRKETI [TR/TR]; E5 Ankara Asfalti
Uzeri, Tuzla, 34950 Istanbul (TR).

Inventors; and

Inventors/Applicants (for US only): ARAS, Nasir Efe
[TR/TR]; E5 Ankara Asfalti Uzeri, Tuzla, 34950 Istanbul
(TR). ATABEY, Orhan [TR/TR]; E5 Ankara Asfalti
Uzeri, Tuzla, 34950 Istanbul (TR).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW,ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: A DISHWASHER COMPRISING A STORAGE TANK

Figure 1

(57) Abstract: The present invention relates to a dishwasher (1) comprising

a washing tub (2) wherein the items to be washed are placed, a receptacle (3)

disposed at the lower portion of the washing tub (2), wherein the water in

2 : the washing tub (2) is collected during the washing process, a pump (4)

v

which returns the water accumulated in the receptacle (3) to the washing tub
(2), a storage tank (5) wherein the water used in any one washing step of the
washing cycle is stored for using in the next washing step or in the next
washing cycle, an additional pump (6) providing the water collected in the
receptacle (3) to be pumped into the storage tank (5), an additional conduit
(7), one end connected to the receptacle (3), the other end to the additional
pump (6), at least one inlet port (8) disposed on the receptacle (3), whereto
the additional conduit (7) opens and a microfilter (9) disposed at the center

5 of the receptacle (3), that holds the dirt carried with the water passing from
the receptacle (3) to the water circulation conduit, the discharge conduit or
the additional conduit.
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Description

[0001]
[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

A DISHWASHER COMPRISING A STORAGE TANK
The present invention relates to a dishwasher comprising a storage tank.
In dishwashers, a washing receptacle is disposed at the underside of the
washing tub, wherein the water in the washing tub is collected. The water
in the washing receptacle is rotated in the washing tub by means of a
pump during the washing step and is discharged at the end of the washing
step by a discharge pump.
In the state of the art, it is known that the water collected in the receptacle
is not discharged but collected in a storage tank and used in the following
steps of washing. Thus, the water that is used in any one step of the
washing is reused and water saving is provided.
While water is desired to be stored in order to save water, forming of
contamination such as microorganisms, moss etc. is observed in the water
waiting in the storage tank in the course of time and bad odors occur.
Storing the water in the storage tank hygienically is important in terms of
user health.
In the state of the art Patent Document No. EP0669097, a dishwasher is
defined as in the preamble of Claim 1.
The aim of the present invention is the realization of a dishwasher
comprising a storage tank wherein water is stored in more hygienic
conditions.
The dishwasher realized in order to attain the aim of the present invention
and explicated in the claims, comprises a storage tank wherein the water
collected in the receptacle at the end of any step of the washing cycle is
stored by being pumped by means of an additional pump for reusing in the
next washing step or in the washing cycle. The dishwasher furthermore
comprises an additional conduit providing water to pass from the
receptacle to the storage tank, an inlet port disposed on the side wall of
the receptacle, through which the additional conduit is connected to the
receptacle and a filter that covers the inlet port. The water passed through
the microfilter at the center of the receptacle, passes through the filter and

flows into the additional conduit and the storage tank. Thus, the water
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[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

directed to the storage tank is subjected to filtration process twice both by
the microfilter and the filter. Thus, the cleanliness level of the water stored
in the storage tank is improved.

In an embodiment of the present invention, the filter is of detachable
configuration. Thus, the filter can be dismounted by the user and
remounted after cleaning when required.

In another embodiment of the present invention, the inlet port is positioned
on the side wall of the receptacle such that the inlet port is near the suction
orifice of the pump. The water in the additional conduit is provided to be
also sucked during suction of the pump and water motion from the
additional conduit towards the receptacle occurs. Thus the dirt clinging on
the face of the filter facing the receptacle fall off and the filter is provided to
self clean.

In another embodiment of the present invention, the water collected in the
storage tank is delivered to the receptacle by means of the return conduit
extending between the storage tank and the receptacle.

In another embodiment of the present invention, the dishwasher comprises
an expansion chamber disposed between the additional conduit, the return
conduit and the inlet port and more than one outlet port, disposed over the
expansion chamber and connecting the additional conduit and the return
conduit with the expansion chamber. Thus, the inlet port connecting the
additional conduit to the receptacle is used for connection of the expansion
chamber to the receptacle, the need of forming a new opening on the
receptacle is not required. Accordingly, labor and cost advantage is
provided.

In another embodiment of the present invention, the water in the storage
tank is provided to be controllably delivered to the washing tub by means
of a valve.

In another embodiment of the present invention, an ozone generator for
decontaminating the water in the storage tank from microorganisms and a
diffuser disposed inside the storage tank, providing ozone gas generated
by the ozone generator to be diffused inside the storage tank .are present.

Accordingly, hygienic conditions inside the storage tank are improved.
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[0015]

[0016]

[0017]

[0018]

[0019]
[0020]
[0021]
[0022]

[0023]

[0024]

In another embodiment of the present invention, the storage tank is
sterilized by emitting UV radiation into the storage tank with a UV source
and a UV lamp disposed inside the storage tank and fed by the UV source.
In another embodiment of the present invention, the control unit performs
the storage tank cleaning step by providing the additional pump to be
operated continuously at the end of a number of cycles determined by the
producer. By the additional pump operating continuously, water circulation
is provided inside the storage tank and interior of the storage tank is
cleaned.

In a version of this embodiment, the storage tank washing step is
performed by the hot water collected in the receptacle and transferred to
the storage tank after the second rinsing. Thus, cleaning effectiveness of
the storage tank is increased.

In another embodiment of the present invention, the waiting duration of the
water stored in the storage tank is measured by the control unit, when the
waiting duration exceeds a duration determined by the producer, this water
is provided to be discharged. Thus, the water delivered from the storage
tank to the washing tub is guaranteed to be always clean.

By means of the present invention, the water used in any one step of the
washing is provided to be stored under more hygienic conditions in the
storage tank for reuse in the following washing steps. Consequently, not
only water saving is provided but also hygienic utilization conditions are
obtained for the user.

A dishwasher realized in order to attain the aim of the present invention is
illustrated in the attached figures, where:

Figure 1 —is the schematic view of a dishwasher.

Figure 2 — is the perspective view of a receptacle.

Figure 3 —is the perspective view of the receptacle related to another
embodiment of the present invention.

Figure 4 - is the schematic view of the dishwasher related to another
embodiment of the present invention.

Figure 5 - is the schematic view of the dishwasher related to another

embodiment of the present invention.
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[0025] The elements illustrated in the figures are numbered as follows:

[0026]

1.

0 N O O~ W DN

Th

Dishwasher

. Washing tub

. Receptacle

. Pump

. Storage tank

. Additional pump

. Additional conduit
. Inlet port

. Microfilter

10.
11.
12.
13.
14.
15.
16.
17.
18.

Filter

Expansion chamber

Valve

Ozone generator

Diffuser

UV source

UV lamp

Outlet port

Return conduit

e dishwasher (1) comprises

a washing tub (2) wherein the items to be washed are placed,

a receptacle (3) disposed at the underside of the washing tub (2)
wherein the water in the washing tub (2) is collected during the washing
process,

a pump (4) that returns the water collected in the receptacle (3) to the
washing tub (2),

a storage tank (5) wherein the water used in any one washing step of
the washing cycle is stored for using in the next washing step or in the
next washing cycle,

an additional pump (6) providing the water collected in the receptacle
(3) to be pumped into the storage tank (5),

an additional conduit (7), one end connected to the receptacle (3), the

other end to the additional pump (6),
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[0027]

[0028]

[0029]
[0030]

+ at least one inlet port (8) disposed on the receptacle (3), whereto the
additional conduit (7) opens,

« a microfilter (9) disposed at the center of the receptacle (3), that holds
the dirt carried with the water passing from the receptacle (3) to the
water circulation conduit, the discharge conduit or the additional conduit
(7).

During washing, the water used for washing the dishes in the washing tub

(2) is collected in the receptacle (3), the water collected in the receptacle

(3) is sucked by means of the pump (4) and the sucked water after

passing through the microfilter (9) is redirected to the washing tub (2) by

means of the spray arms. After any one washing step, the additional pump

(6) is operated after stopping the pump (4) and the water collected in the

receptacle (3) is directed to the storage tank (5). Supplying water from the

mains is not required and water saving is provided by using the water
passing through the microfilter (9) and stored in the storage tank (5) in the
following steps of the washing or in the next washing step.

The dishwasher (1) of the present invention furthermore comprises a filter

(10) disposed on the inlet port (8), providing the water passing through the

microfilter (9) and directed to the storage tank (5) to be cleaned a second

time by passing therethrough. After each washing step, the water passing
through the microfilter (9) and collected in the receptacle (3) by operating
the additional pump (6), passes to the additional conduit (7) by passing
through the filter (10). The additional pump (6) directs the water passing to
the additional conduit (7) towards the storage tank (5). The water collected
in the storage tank (5) is subjected to filtration process twice by being
passed both through the microfilter (9) and also the filter (10). Thus,
cleanliness level of the water stored in the storage tank (5) is increased.

Furthermore, by means of the filter (10) the problems that may arise due to

the microfilter (9) not being mounted properly in place are eliminated.

Thus, more hygienic utilization conditions are provided for the user.

The filter (10) can be plastic, wire, carbon or a thinner membrane filter.

In an embodiment of the present invention, the filter (10) is of detachable

configuration. Thus, the filter (10) can be dismounted and cleaned by the
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[0031]

[0032]

[0033]

user at certain periods and again mounted in place. Thus, problems of the
filter (10) being clogged etc. in the course of time are prevented.

In another embodiment of the present invention, the inlet port (8) is
situated near the suction orifice of the pump (4). During the washing step,
a water flow occurs from the additional conduit (7) towards the receptacle
(3) when the pump (4) operates, since some amount of water is collected
in the additional conduit (7). Meanwhile, a water movement occurs from
the additional conduit (7) through the filter (10) towards the receptacle (3).
This water movement occurring through the filter (10) provides the dirt
clinging on the filter (10) to fall inwards into the receptacle (3). The dirt
falling into the receptacle (3) settles on the base of the receptacle (3) due
to gravity effect and is discharged by the discharge pump being operated.
Thus, the filter (10) is provided to self clean and any user intervention is
not required for cleaning the filter (10).

In another embodiment of the present invention, the dishwasher (1)
comprises a return conduit (18) with one end connected to the storage
tank (5), the other end to the receptacle (3), providing water to pass from
the storage tank (5) to the receptacle (3). In the washing steps wherein the
water in the storage tank (5) is used, the water in the storage tank (5)
reaches the receptacle (3) by passing through the return conduit (18). The
water in the receptacle (3) is directed to the washing tub (2) by means of
the pump (4).

In another embodiment of the present invention, the dishwasher (1)
comprises an expansion chamber (11), disposed between the additional
conduit (7), the return conduit (18) and the inlet port (8), that provides
water to pass from the receptacle (3) to the additional pump (6) and from
the storage tank (5) to the receptacle (3). The water passes through the
expansion chamber (11) both while passing from the receptacle (3) to the
storage tank (5) by means of the additional conduit (7) and the additional
pump (6) and while passing from the storage tank (5) to the receptacle (3)
by means of the return conduit (18). The dishwasher (1) furthermore
comprises more than one outlet port (17, 117) disposed on the expansion

chamber (11), providing the expansion chamber (11) to be connected to
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[0034]

[0035]

[0036]

the additional conduit (7) and the return conduit (18). Thus, the water used
in any one step of the washing cycle and collected in the receptacle (3) is
directed to the additional conduit (7) and the storage tank (5) through the
expansion chamber (11) by passing from the first outlet port (17). The first
outlet port (17) provides the water directed to the storage tank (5) to pass
from the expansion chamber (11) to the additional conduit (7). Similarly,
the water passing from the storage tank (5) to the return conduit (18)
passes from the second outlet port (117) and is delivered to the receptacle
(3) through the expansion chamber (11). By using the inlet port (8) for
connection of the expansion chamber (11) to the receptacle (3), the need
for forming a new opening on the receptacle (3) for the expansion
chamber (11) is eliminated. The inlet port (8) provides connection of both
the additional conduit (7) and the expansion chamber (11) with the
receptacle (3). Thus, the connection of the receptacle (3) with the
additional conduit (7) is facilitated. Furthermore, the increase in cost that
may arise due to forming a new opening on the receptacle (3) is
prevented.

In another embodiment of the present invention, the dishwasher (1)
comprises a valve (12) disposed on the return conduit (18), providing the
water in the storage tank (5) to be delivered controllably into the washing
tub (2). The amount of water delivered from the storage tank (5) to the
washing tub (2) is regulated by means of the valve (12).

In another embodiment of the present invention, the dishwasher (1)
comprises an ozone generator (13) and a diffuser (14) placed in the
storage tank (5), providing the ozone gas leaving the ozone generator (13)
to be delivered into the storage tank (5). As ozone gas is delivered into the
storage tank (5), the water in the storage tank (5) is decontaminated from
the microorganisms therein. Consequently, water is stored in the storage
tank (5) in cleaner and more hygienic conditions.

In another embodiment of the present invention, the dishwasher (1)
comprises a UV source (15) and a UV lamp (16) disposed in the storage
tank (5) that is fed by the UV source (15). By means of the UV lamp (16),

the hygiene level of the water collected in the storage tank (5) is increased
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[0037]

[0038]

[0039]

[0040]

by emitting UV radiation therein.

In another embodiment of the present invention, the dishwasher (1)
comprises a control unit that provides the storage tank (5) washing step to
be performed by operating the additional pump (6) continuously at the end
of a number of cycles determined by the producer. In the storage tank (5)
washing step, the additional pump (6) is operated continuously thus
providing circulation of water in the storage tank (5). The dirt clinging to
inner walls of the storage tank (5) are removed and discharged by means
of the water circulation in the storage tank (5). Consequently, interior of the
storage tank (5) is cleaned and contamination of the stored water is
prevented.

In a version of this embodiment, the control unit performs the storage tank
(5) washing step after the second rinsing step. Cleaning effectiveness of
the interior of the storage tank (5) is increased since the water directed
from the receptacle (3) to the storage tank (5) after the second rinsing step
is hot.

In another embodiment of the present invention, the control unit provides
the water collected in the storage tank (5) to be discharged if this water is
not used for a time period determined by the producer. The control unit
detects the utilization period of the water in the storage tank (5) by means
of the time counter disposed thereon. When the water in the storage tank
(5) is not used for a time period determined by the producer, the control
unit provides the water in the storage tank (5) to pass into the receptacle
(3) and to be discharged by means of the discharge pump. Consequently,
the moss, microorganisms and dirt that may form due to the water waiting
for a long time period in the storage tank (5) is prevented from being
delivered to the washing tub (2).

By means of the present invention, the water directed from the receptacle
(3) to the storage tank (5) by the additional pump (6) to be used in the
following washing steps after passing through the microfilter (9), is
provided to be filtered again by the filter (10) disposed on the inlet port (8)
situated at the receptacle (3) outlet thus maintaining more hygienic

utilization conditions. Furthermore, water saving is provided by storing the
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[0041]

water used in any one washing step in the storage tank (5) and reusing in
the following washing steps.

It is to be understood that the present invention is not limited to the
embodiments disclosed above and a person skilled in the art can easily
introduce different embodiments. These different embodiments should

also be considered within the scope of the claims of the present invention.
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Claims

1.

A dishwasher (1) comprising

- awashing tub (2) wherein the items to be washed are placed,

- areceptacle (3) disposed at the underside of the washing tub (2) wherein the
water in the washing tub (2) is collected during the washing process,

- a pump (4) that returns the water collected in the receptacle (3) to the
washing tub (2),

-a storage tank (5) wherein the water used in any one washing step of the
washing cycle is stored for using in the next washing step or in the next
washing cycle,

- an additional pump (6) providing the water collected in the receptacle (3) to
be pumped into the storage tank (5),

- an additional conduit (7), one end connected to the receptacle (3), the other
end to the additional pump (6),

- at least one inlet port (8) disposed on the receptacle (3), whereto the
additional conduit (7) opens,

- a microfilter (9) disposed at the center of the receptacle (3), that holds the dirt
carried with the water passing from the receptacle (3) to the water circulation
conduit, discharge conduit or the additional conduit (7).

characterized by

- afilter (10) disposed on the inlet port (8), providing the water directed to the
storage tank (5) by passing through the microfilter (9) to be cleaned a second

time by being passed therethrough.

A dishwasher (1) as in Claim 1, characterized by the filter (10) that is of
detachable configuration.

A dishwasher (1) as in any one of the Claims 1 or 2, characterized by the inlet
port (8) disposed near the pump (4) suction orifice.

A dishwasher (1) as in any one of the above Claims, characterized by a return
conduit (18) with one end connected to the storage tank (5), the other end to
the receptacle (3), providing water to pass from the storage tank (5) to the
receptacle (5).

A dishwasher (1) as in any one of the above Claims, characterized by an
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10.

11.

12.

11

expansion chamber (11), disposed between the additional conduit (7), the
return conduit (18) and the inlet port (8), that provides water to pass from the
receptacle (3) to the additional pump (6) and from the storage tank (5) to the
receptacle (3).

A dishwasher (1) as in Claim 5, characterized by more than one outlet port (17,
117) disposed on the expansion chamber (11), providing the expansion
chamber (11) to be connected to the additional conduit (7) and the return
conduit (18).

A dishwasher (1) as in any one of the above Claims, characterized by a valve
(12) disposed on the return conduit (18), providing the water in the storage
tank (5) to be delivered controllably into the washing tub (2).

A dishwasher (1) as in any one of the above Claims, characterized by an
ozone generator (13) and a diffuser (14) placed in the storage tank (5),
providing the ozone gas leaving the ozone generator (13) to be delivered into
the storage tank (5).

A dishwasher (1) as in any one of the Claims 1 to 7, characterized by a UV
source (15) and a UV lamp (16) disposed in the storage tank (5) that is fed by
the UV source (15).

A dishwasher (1) as in any one of the above Claims, characterized by a control
unit that provides the storage tank (5) washing step to be performed by
operating the additional pump (6) continuously at the end of a number of
cycles determined by the producer.

A dishwasher (1) as in Claim 10, characterized by the control unit that provides
the storage tank (5) washing step to be performed after the second rinsing
step.

A dishwasher (1) as in any one of the above Claims, characterized by the
control unit that provides the water collected in the storage tank (5) to be
discharged if this water is not used for a time period determined by the

producer
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