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(54) Title: DETERGENT FEEDING DEVICE FOR WASHER

(57) Abstract: Provided is a detergent feeding device including a detergent

box provided with a detergent accommodating part having an opening part;
an opening and closing member; a detergent box housing accommodating the
detergent box; a dispenser to supply water to the detergent box; a first water
supply tube supplying water to the dispenser; a second water supply tube
connected to the detergent box housing; and an opening unit connected to an
outlet of the second water supply tube, wherein the opening unit is moved by
water pressure of the water supplied from the second water supply tube to
push the opening and closing member to open the opening part of the deter-
gent accommodating part.
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Description

Title of Invention: DETERGENT FEEDING DEVICE FOR

WASHER
Technical Field

Embodiments of the present disclosure relate to a detergent feeding device for a
washer.
Background Art

Washers use electric power to wash laundry and may include a tub that stores water,
a drum rotatably installed in the tub, and a motor for rotating the drum.

Drum washers, which are widely used, include a drum that rotates to move laundry
up and down. The laundry drops together with water to collide with the water, and the
collision and a surfactant action of a detergent remove impurities from the laundry.

Such a drum washer includes a detergent feeding device that is installed above the
drum to supply a detergent to the drum. The detergent feeding device includes a
detergent accommodating part accommodating a powder detergent and a liquid
detergent, and a water supply unit that supplies water to the detergent accommodating
part. The detergent feeding device is connected to the drum through a bellows.

When a user feeds a powder detergent into the detergent accommodating part, the
powder detergent stays in the detergent accommodating part. When water is supplied,
the powder detergent is washed down to an outflow hole of the detergent feeding
device by the supplied water and is uniformly mixed with the supplied water. In this
state, the powder detergent is supplied into the drum through the bellows.

As such, when a user feeds a powder detergent into a detergent accommodating part
of a detergent feeding device in the related art, the powder detergent can be uniformly
mixed with supplied water in the detergent accommodating part. However, when a
liquid detergent is fed into the detergent accommodating part, the liquid detergent
instantly flows down to an opening part along an inclined bottom of the detergent ac-
commodating part and is supplied to a drum. Thus, the liquid detergent cannot be
uniformly mixed with supplied water.

In addition, when the liquid detergent is fed into the detergent accommodating part,
and simultaneously, flows down to the opening part, it is difficult for the user to check

an amount of the fed liquid detergent.
Disclosure of Invention
Technical Problem

Embodiments provide a detergent feeding device for a washer, which makes it

possible to uniformly mix water with a liquid detergent fed into the detergent feeding
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device and makes it possible for a user to check an amount of the fed liquid detergent
with the naked eyes.
Solution to Problem

In one embodiment, a detergent feeding device includes: a detergent box including a
detergent accommodating part into which a liquid detergent or a powder detergent is
fed, the detergent accommodating part having an opening part; an opening and closing
member movably provided at the detergent box to selectively open and close the
opening part of the detergent accommodating part; a detergent box housing accom-
modating the detergent box; a dispenser disposed above the detergent box housing to
supply water to the detergent box; a first water supply tube connected to the dispenser
and supplying water to the dispenser; a second water supply tube connected to the
detergent box housing; and an opening unit provided on the detergent box housing and
connected to an outlet of the second water supply tube, wherein the opening unit is
moved by water pressure of the water supplied from the second water supply tube to
push the opening and closing member to open the opening part of the detergent accom-
modating part.

The opening unit may comprises a cylinder to receive the water from the second
water supply tube, and a piston accommodated in the cylinder, wherein the piston
advances by the water pressure of the water supplied from the second water supply
tube to push the opening and closing member to open the opening part of the detergent
accommodating part.

When the supply of the water to the second water supply tube is stopped, the piston
returns to an original position thereof by the weight thereof.

The detergent feeding device may further comprising a fixing rib protruding from the
opening and closing member, a support rib to connect a side wall part of the detergent
box to a partition side wall part of the detergent box, and an elastic member installed
on the support rib and elastically deformed by the fixing rib.

When the opening and closing member is moved by the piston in a first direction, the
fixing rib is caught by the elastic member to fix the opening and closing member.

When the detergent box is withdrawn from the detergent box housing, the opening
and closing member returns to an original position thereof.

The detergent feeding device may further comprising a guide part protruding from
the dispenser to the detergent box, and an auxiliary rib protruding from the opening
and closing member to selectively contact the guide part, wherein the auxiliary rib is
moved along the guide part to move the opening and closing member to close the
opening part of the detergent accommodating part when the detergent box is

withdrawn from the detergent box housing.
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When the opening and closing member close the opening part of the detergent ac-
commodating part, the fixing rib is caught by the elastic member, so that the opening
and closing member maintains the closing of the opening part of the detergent accom-

modating part.
The details of one or more embodiments are set forth in the accompanying drawings

and the description below. Other features will be apparent from the description and

drawings, and from the claims.

Advantageous Effects of Invention

According to an embodiment, when a liquid detergent is fed into a detergent accom-
modating part, an opening part of the detergent accommodating part is opened and
closed without using separately consuming power, so that the liquid detergent fed into
the detergent accommodating part can be uniformly mixed with supplied water and be
then fed into a drum, thus improving laundry efficiency.

In addition, when a user feeds a liquid detergent into the detergent accommodating
part, the liquid detergent is prevented from instantly flowing down to the opening part,

so that the user can check an amount of the fed liquid detergent.

Brief Description of Drawings

Fig. 1 is a perspective view illustrating a drum washer including a detergent feeding
device according to an embodiment.

Fig. 2 is a view illustrating a connection relationship between a detergent feeding
device and a water supply tube according to an embodiment.

Fig. 3 is an exploded perspective view illustrating a detergent feeding device
according to an embodiment.

Fig. 4 is a perspective view illustrating a rear part of a detergent box according to an
embodiment.

Figs. 5 and 6 are vertical cross-sectional views taken along line I-I’ of Fig. 1, which
illustrate a state that a piston raises an opening and closing member to open an opening
part.

Figs. 7 to 9 are vertical cross-sectional views taken along line I-I’ of Fig. 1, which il-
lustrate a state that an opening part is closed by an opening and closing member when

a detergent box is withdrawn from a dispenser cover.

Mode for the Invention

Hereinafter, exemplary embodiments will be described with reference to the ac-
companying drawings such that those skilled in the art realize the present disclosure
without difficulty. However, detailed descriptions related to well-known functions or
configurations will be ruled out in order not to unnecessarily obscure subject matters of

the present disclosure. Like reference numerals denote like elements throughout.
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The accompanying drawings are exemplary drawings used to describe the exemplary
embodiments of the present disclosure, and thus, the technical scope of the present
disclosure is not limited thereto. In addition, the size and shape of each element in the
drawings may be exaggerated for convenience in description.

It will be understood that although the terms of first and second are used herein to
describe various elements, these elements should not be limited by these terms that are
only used to distinguish one element from other elements.

Throughout the present disclosure, when one part is referred to as being “connected”
to another part, it should be understood that the former can be “directly connected” to
the latter or be “indirectly connected” to the latter via an intervening part. In addition,
when it is described that one “comprises (or includes or has)” certain elements, it
should be understood that it may comprise (or include or has) only those elements, or it
may comprise (or include or have) other elements as well as those elements if there is
no specific limitation.

Fig. 1 is a perspective view illustrating a drum washer provided with a detergent
feeding device according to an embodiment.

Referring to Fig. 1, a drum washer 1 provided with a detergent feeding device 10
according to the current embodiment includes a side cover 21, a cabinet 20, a tub 30
installed in the cabinet 20, a drum 40, a door 50, a control panel 60, a water supply unit
80, and a bellows 90.

The detergent feeding device 10 is installed above the tub 30. The detergent feeding
device 10 may be provided with a detergent box 100.

The cabinet 20 may be constituted by a back cover 23 and a front cover 22 and
protect an inner part of the drum washer 1.

The drum 40 may be accommodated in the tub 30, and laundry may be fed into the
drum 40.

The door 50 may be installed in a central part of the front cover 22 and open and
close a front surface of the drum 40.

The control panel 60 may be installed on an upper side of the front cover 22, and a
command for controlling an operation of the drum washer 1 may be input to the
control panel 60.

The water supply unit 80 may be installed on a side of the back cover 23 to supply
water to the detergent feeding device 10.

The bellows 90 may connect the detergent feeding device 10 to the tub 30.

An operation process of the drum washer 1 will now be described.

A user may open the door (50) and feed laundry into the drum 40, and then, input a
washing condition using a manipulation device installed on the control panel 60. Next,

when the user presses a start button, water is supplied through the water supply unit 80
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to the detergent feeding device 10. Then, the water and a detergent are mixed in the
detergent feeding device 10, and the water mixed with the detergent is introduced
through the bellows 90 into the tub 30 and the drum 40. When the water reaches a set
water level in the drum 40, a supply of water is stopped, and the drum 40 rotates to
start a washing operation.

Fig. 2 is a view illustrating a connection relationship between a detergent feeding
device and a water supply tube according to an embodiment. Fig. 3 is an exploded per-
spective view illustrating a detergent feeding device including a detergent box
according to an embodiment.

Referring to Figs. 2 and 3, the detergent feeding device 10 includes the detergent box
100, a detergent box housing 200, a dispenser 300, a first water supply tube 81, and a
second water supply tube 82 according to an embodiment.

The detergent box 100 may be accommodated in the detergent box housing 200 and
be inserted therein such that the detergent box 100 can be withdrawn forward.

The detergent box housing 200 may communicate with the bellows 90.

The dispenser 300 may be disposed above the detergent box housing 200 and supply
water to the detergent box 100.

The first water supply tube 81 and the second water supply tube 82 diverge from the
water supply unit 80. The first water supply tube 81 and the second water supply tube
82 may be connected to the water supply unit 80 through a Y-connector.

An outlet end of the first water supply tube 81 is connected to the dispenser 300. Ac-
cordingly, a portion of water supplied from the outside may be supplied to the
dispenser 300 through the first water supply tube 81.

An outlet end of the second water supply tube 82 is connected to a side of the
detergent box housing 200. Accordingly, a portion of the water supplied from the
outside may be supplied to the detergent box housing 200 through the second water
supply tube 82.

The detergent box housing 200 includes a housing main body 210, a drain 213
disposed in a lower part of an outer circumferential surface of the housing main body
210, a second inflow port 211 protruding from the outer circumferential surface of the
housing main body 210 and connected to the outlet end of the second water supply
tube 82, a cylinder 214 extending into the housing main body 210 and connected to the
second inflow port 211, and a piston 215 accommodated in the cylinder 214 and recip-
rocating.

The drain 213 may be formed into a pipe shape in a direction to the underside of the
detergent box housing 200. The drain 213 is connected to the bellows 90. Accordingly,
water and a detergent mixed in the detergent box 100 may be moved to the bellows 90
via the drain 213.
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When water supplied from the second water supply tube 82 is moved to the second
inflow port 211, water pressure may be formed in the cylinder 214. Accordingly, the
piston 215 may be moved upward.

The detergent box 100 may include a detergent box main body 120 and a front panel
122 installed on a front part of the detergent box main body 120 and having a handle
on a side thereof.

The detergent box main body 120 is formed into a box shape having an open upper
surface and an open rear surface, and a partition side wall part 125 is elongated in the
longitudinal direction of the detergent box main body 120 between wall parts 123
and124 at a side of the detergent box main body 120.

The detergent box main body 120 may be provided with a first detergent accom-
modating part 130.

The first detergent accommodating part 130 may be elongated between the partition
side wall part 125 and the side wall part 123, as a right wall part, in the longitudinal
direction thereof. A rear end of the first detergent accommodating part 130 may be
open. In addition, a liquid detergent or a powder detergent may be fed into the first
detergent accommodating part 130.

The detergent box main body 120 may be provided with a second detergent accom-
modating part 140.

The second detergent accommodating part 140 may be elongated between the
partition side wall part 125 and the side wall part 124, as a left wall part, in the lon-
gitudinal direction thereof. A rear end of the second detergent accommodating part 140
may be open. In addition, a softening agent or a bleaching agent may be fed into the
second detergent accommodating part 140. The first detergent accommodating part
130 and the second detergent accommodating part 140 may be collectively called “a
detergent accommodating part”.

The first detergent accommodating part 130 may be provided with a first support rib
127 formed in a position spaced a predetermined distance rearward from the front
panel 122, and a second support rib 129 on which an elastic member 160 is installed.
The first support rib 127 and the second support rib 129 may be collectively called “a
support rib”.

The first detergent accommodating part 130 may be provided with an opening part
133 at a rear end part thereof, and an opening and closing member 150 movably
provided in the first detergent accommodating part 130 to selectively open and close
the opening part 133.

The opening and closing member 150 may be hinged to the first support rib 127. The
opening and closing member 150 will be described later in detail with reference to Fig.
4.
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The first support rib 127 is a plate type member, both side ends of which are
connected to the partition side wall part 125 and the right wall part 123, respectively,
and may be spaced a predetermined distance from a bottom surface of the first
detergent accommodating part 130 to form a passage through which a detergent is
discharged to the detergent box housing 200.

The first support rib 127 may include a pivot body 128 hinged to the opening and
closing member 150.

The first support rib 127 may prevent a lump of powder detergent from falling to the
detergent box housing 200 and set a volume of detergent to be accommodated in the
first detergent accommodating part 130.

The opening part 133 defines a space formed between the first support rib 127 and
the bottom surface of the first detergent accommodating part 130 and functions as a
passage through which a detergent and water mixed in the first detergent accom-
modating part 130 are discharged to the detergent box housing 200.

The second detergent accommodating part 140 is provided with a detergent amount
set rib 145, both side ends of which are connected to the partition side wall part 125
and the left wall part 124, respectively, and a siphon pipe 146 protruding upward from
a lower surface of the second detergent accommodating part 140.

The dispenser 300 includes a first inflow port 310 provided on a rear part of the
dispenser 300 and connected to the first water supply tube 81 diverging from the water
supply unit 80, and a water supply passage (not shown) provided on a lower surface of
the dispenser 300.

water supplied from the water supply unit 80 is introduced into the dispenser 300 via
the first water supply tube 81 and is supplied to the detergent box 100 through the
water supply passage.

The dispenser 300 further includes a guide part 320 on the lower surface thereof,
which will be described later (refer to Figs. 7 to 9). A function of the guide part 320
will be described later with reference to Figs. 7 to 9.

Fig. 4 is a perspective view illustrating a rear part of a detergent box according to an
embodiment.

Referring to Fig. 4, the opening and closing member 150 may include a body part
151 that opens and closes the opening part 133 of the first detergent accommodating
part 130, a fixing rib 154 formed on the body part 151 and contacting the elastic
member 160 provided on the second support rib 129, a packing part 155 disposed on a
border of the body part 151, an auxiliary rib 156 provided on the body part 151, and a
protrusion part 157 protruding from a side surface of the auxiliary rib 156.

The opening and closing member 150 may further include a joining part 152 that is
formed at a side of the body part 151 to hinge the body part 151 to the first support rib
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closing member 150 is rotatable about a hinge shaft of the joining part 152 so as to se-
lectively open and close the rear end of the first detergent accommodating part 130.

However, methods of opening and closing the rear end of the first detergent accom-
modating part 130 using the opening and closing member 150 are not limited to the
rotating of the opening and closing member 150 about the hinge shaft. Thus, the
opening and closing member 150 may be slid to open and close the rear end of the first
detergent accommodating part 130.

When the opening and closing member 150 opens or closes the opening part 133, the
fixing rib 154 contacts the elastic member 160. At this point, the elastic member 160 is
elastically deformed by the fixing rib 154. At this point, the fixing rib 154 receives
elastic force, generated by the elastic deformation of the elastic member 160, to fix the
body part 151. A positional relationship between the fixing rib 154 and the elastic
member 160 will be described in detail with reference to Figs. 5 to 9.

The packing part 155 maintains air-tightness between the body part 151 and the first
detergent accommodating part 130. That is, when the opening and closing member 150
closes the opening part 133, the packing part 155 prevents a liquid detergent or water,
fed into the first detergent accommodating part 130, from leaking to the opening part
133.

When the opening and closing member 150 opens or closes the opening part 133, the
auxiliary rib 156 and the protrusion part 157 perform an auxiliary function, and a
detailed operational principle thereof will be described later with reference to Figs. 5 to
9.

The opening and closing member 150 may further include a reinforcing rib 153
formed on a surface of the body part 151 and increasing impact strength of the body
part 151.

Figs. 5 and 6 are vertical cross-sectional views taken along line I-I’ of Fig. 1, which
illustrate a state that a piston raises an opening and closing member to open an opening
part. Specifically, Fig. 5 illustrates a state that the opening part is closed by the opening
and closing member, and Fig. 6 illustrates a state that the opening part is opened.

Referring to Figs. 5 and 6, when the opening part 133 is closed, the fixing rib 154
contacts a lower surface part 161 of the elastic member 160. At this point, elastic force
of the elastic member 160 is applied downward to the fixing rib 154. The magnitude of
force of the elastic member 160 applied to the fixing rib 154 may be adjusted based on
a material for the elastic member 160 and a shape thereof. Accordingly, even when a
liquid detergent or water is accommodated in the first detergent accommodating part

130, the opening and closing member 150 is prevented from being opened.
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Thus, when a user feeds a liquid detergent into the first detergent accommodating
part 130, the liquid detergent does not flow to the opening part 133 and stays in the
first detergent accommodating part 130 by the opening and closing member 150.

When the user feeds the liquid detergent into the first detergent accommodating part
130 and then operates the drum washer 1, water is supplied from the water supply unit
80 through the dispenser 300 to the first detergent accommodating part 130.

The water is supplied to the first detergent accommodating part 130 through the first
water supply tube 81 diverging from the water supply unit 80 and simultaneously, is
supplied to the second water supply tube 82 diverging from the water supply unit 80.
At this point, the water may flow through the second inflow port 211 to the cylinder
214. As the water is introduced into the second water supply tube 82, water pressure is
applied to the inside of the cylinder 214, whereby the piston 215 advances.

While the piston 215 advances, the piston 215 pushes the auxiliary rib 156 upward to
a side thereof. Accordingly, the opening and closing member 150 moves to the side of
the auxiliary rib 156 so as to open the opening part 133. At this point, the opening and
closing member 150 may rotate about the hinge shaft of the joining part 152.

As the opening part 133 is opened, the liquid detergent stored in the first detergent
accommodating part 130 is mixed with the water supplied from the first water supply
tube 81 and is sequentially passed through the drain 213 of the detergent box housing
200 and the bellows 90 via the opening part 133 and is then introduced into the tub 30
and the drum 40.

The second inflow port 211, the cylinder 214, and the piston 215 may be collectively
called “an opening unit”.

According to another embodiment, the piston 215 may directly push the body part
151 upward, instead of pushing the auxiliary rib 156.

When the body part 151 of the opening and closing member 150 is moved to the side
of the auxiliary rib 156, the fixing rib 154 is moved along an outer surface of the
elastic member 160 and is caught by an upper part 162 of the elastic member 160, so as
to fix the opening and closing member 150 moved to the side of the auxiliary rib 156.

Thus, even when the supply of the water is stopped to remove inner pressure of the
cylinder 214 and return the piston 215 to an original position thereof, the opening and
closing member 150 is maintained in the state of being fixed to the elastic member
160, and thus, the opening of the opening part 133 is maintained.

Figs. 7 to 9 are vertical cross-sectional views taken along line I-I’ of Fig. 1, which il-
lustrate a state that an opening part is closed by an opening and closing member when
a detergent box is withdrawn from a dispenser. Specifically, Fig. 7 illustrates a state
that the opening part is fully opened, and Fig. 9 illustrates a state that the opening part
is fully closed, and Fig. 8 illustrates a state between the states of Figs. 7 and 9.
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Referring to Figs. 7 to 9, the guide part 320 protrudes from the lower surface of the
dispenser 300 to the detergent box 100, and the opening and closing member 150 is
fixed to an upper region by the elastic member 160, so that the protrusion part 157
contacts the guide part 320. The guide part 320 may have a triangular plate shape as
shown in the drawings, but is not limited thereto.

When the user pulls the detergent box 100 out of the detergent box housing 200, the
protrusion part 157 is moved downward along the guide part 320. Accordingly, the
opening and closing member 150 rotates to an original position thereof about the hinge
shaft, so that the body part 151 closes the opening part 133.

When the protrusion part 157 moves downward along the guide part 320 to move the
opening and closing member 150 to the original position therereof, the fixing rib 154 is
moved along the outer surface of the elastic member 160.

When the opening and closing member 150 is moved to the original position
therereof to close the rear end of the detergent accommodating part, the fixing rib 154
is caught by the lower surface part 161 of the elastic member 160, so that the opening
and closing member 150 maintains the closing of the rear end of the detergent accom-
modating part.

According to another embodiment, the opening and closing member 150 may be
moved to the original position thereof by bringing the auxiliary rib 156 into direct
contact with the guide part 320.

Thus, while the detergent box 100 is withdrawn outward without a separate
operation, the opening and closing member 150 closes the opening part 133 again. Ac-
cordingly, the liquid detergent stays in the first detergent accommodating part 130 until
the water is introduced into the first detergent accommodating part 130.

According to another embodiment, the opening and closing member 150 and the
elastic member 160 may be provided on the second detergent accommodating part 140,
instead of being on the first detergent accommodating part 130.

According to an embodiment, when a liquid detergent is fed into a detergent accom-
modating part, an opening part of the detergent accommodating part is opened and
closed without using separately consuming power, so that the liquid detergent fed into
the detergent accommodating part can be uniformly mixed with supplied water and be
then fed into a drum, thus improving laundry efficiency.

In addition, when the liquid detergent is fed into the detergent accommodating part,
and simultaneously, flows down to the opening part, a user can check an amount of the
fed liquid detergent.

Although exemplary embodiments have been described, the present disclosure is not
limited thereto. In addition, it will be understood by those skilled in the art that various

changes in form and details may be made therein without departing from the spirit and
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scope of the present disclosure. For example, each element specified in the em-
bodiments may be modified. Furthermore, different features related to such modi-
fications and applications should be construed as being included in the scope of the

present disclosure as defined by the appended claims.
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Claims

A detergent feeding device comprising:

a detergent box including a detergent accommodating part into which a
liquid detergent or a powder detergent is fed, the detergent accom-
modating part having an opening part;

an opening and closing member movably provided at the detergent box
to selectively open and close the opening part of the detergent accom-
modating part;

a detergent box housing accommodating the detergent box;

a dispenser disposed above the detergent box housing to supply water
to the detergent box;

a first water supply tube connected to the dispenser and supplying
water to the dispenser;

a second water supply tube connected to the detergent box housing; and
an opening unit provided on the detergent box housing and connected
to an outlet of the second water supply tube,

wherein the opening unit is moved by water pressure of the water
supplied from the second water supply tube to push the opening and
closing member to open the opening part of the detergent accom-
modating part.

The detergent feeding device according to claim 1, wherein the opening
unit comprises:

a cylinder to receive the water from the second water supply tube, and
a piston accommodated in the cylinder,

wherein the piston advances by the water pressure of the water supplied
from the second water supply tube to push the opening and closing
member to open the opening part of the detergent accommodating part.
The detergent feeding device according to claim 2, wherein when the
supply of the water to the second water supply tube is stopped, the
piston returns to an original position thereof by the weight thereof.

The detergent feeding device according to claim 3, further comprising
a fixing rib protruding from the opening and closing member,

a support rib to connect a side wall part of the detergent box to a
partition side wall part of the detergent box, and

an elastic member installed on the support rib and elastically deformed
by the fixing rib.

The detergent feeding device according to claim 4, wherein, when the
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opening and closing member is moved by the piston in a first direction,
the fixing rib is caught by the elastic member to fix the opening and
closing member.

The detergent feeding device according to claim 5, wherein, when the
detergent box is withdrawn from the detergent box housing, the
opening and closing member returns to an original position thereof.
The detergent feeding device according to claim 4, further comprising

a guide part protruding from the dispenser to the detergent box, and

an auxiliary rib protruding from the opening and closing member to se-
lectively contact the guide part,

wherein the auxiliary rib is moved along the guide part to move the
opening and closing member to close the opening part of the detergent
accommodating part when the detergent box is withdrawn from the
detergent box housing.

The detergent feeding device according to claim 7, wherein, when the
opening and closing member close the opening part of the detergent ac-
commodating part, the fixing rib is caught by the elastic member, so
that the opening and closing member maintains the closing of the

opening part of the detergent accommodating part.
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