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(57) ABSTRACT 

A Washing machine filter having improved Structures of a 
drain filter and a drain casing So that foreign Substances are 
effectively eliminated from wash water, thereby making 
itleSS necessary to frequently clean the drain filter. The drain 
filter includes a filter member having filter holes and filter 
protrusions, and a hand lever rotatably connected to the front 
end of the filter member. The filter protrusions, having a 
length larger than the depth of the filter holes, are perpen 
dicularly protruded upward from the Surface of the filter 
member, and each of the filter holes has a hexagonal shape. 
The drain filter can be detachable from the drain casing 
through a filter entrance formed in the front surface of the 
drain casing. A guide plate can be positioned at the rear end 
of the filter member, and a guide protrusion corresponding 
to the guide plate can be formed at the filter entrance, 
thereby permitting alignment of the drain filter within the 
drain casing. 
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WASHING MACHINE HAVING DRAIN CASING 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the priority benefit of 
Korean Patent Application No. 2004-31439, filed May 4, 
2004, in the Korean Intellectual Property Office, the disclo 
Sure of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to a washing 
machine, and more particularly to a washing machine hav 
ing a drain casing, to which a drain filter with an improved 
Structure for filtering wash water is included. 

0004 2. Description of the Related Art 
0005 Generally, washing machines are apparatuses for 
Washing laundry and operate by rotating a cylindrical drum 
containing wash water and laundry. Washing machines are 
divided into drum-type washing machines, in which a drum 
is horizontally arranged So that laundry is washed by lifting 
the laundry along an inner Surface of the drum and then 
dropping the laundry when the drum is rotated on a hori 
Zontal axis in a regular or opposite direction, and vertical 
axis-type washing machines, in which a drum is provided 
with a pulsator positioned therein and is vertically arranged 
So that laundry is washed by a water current generated when 
the pulsator is rotated in a regular or opposing direction. 

0006 Each of the above drum-type and vertical axis-type 
Washing machines includes a tub containing wash water for 
Washing the laundry contained in the drum, a drain pump for 
forcibly discharging the wash water from the tub to the 
outside after the wash of the laundry is completed, and a 
drain filter installed in front of the drain pump for filtering 
the wash water. Here, the tub, the drain filter, and the drain 
pump are interconnected by a drain hose extended from a 
main body of the Washing machine. 

0007. The drain filter includes a plurality of filter holes, 
having designated sizes, formed therein. When the drain 
pump is operated in a wash, rinse or dehydration mode, the 
wash water contained in the tub flows along the drain hose. 
Then, hard foreign Substances, Such as buttons or pins, or 
Soft foreign Substances, Such as lint or hairs, are caught by 
the filter holes, thereby being prevented from being intro 
duced into the drain pump. 

0008. In the above-described conventional washing 
machine, the drain filter operates as a filter only using the 
filter holes. Where the sizes of the filter holes are decreased, 
the foreign Substances are more efficiently caught by the 
filter holes but the filter holes are more easily clogged by the 
foreign Substances, thereby requiring the drain filter to be 
cleaned more frequently. On the other hand, when the sizes 
of the filter holes are increased, the filter holes do not easily 
Stop the foreign Substances, thereby not requiring the drain 
filter to be cleaned frequently but damage the drain pump, as 
the foreign Substances having passed through the filter holes 
clog the drain pump. This causes the drain pump to operate 
inefficiently and potentially become damaged by the hard 
foreign Substances. 
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SUMMARY OF THE INVENTION 

0009. Therefore, an aspect of the present invention is to 
provide a washing machine, including an improved drain 
filter Structure So that foreign Substances contained in wash 
water are effectively caught by the drain filter, thereby 
removing the necessity of frequently having to clean the 
drain filter. 

0010 Additional aspects and/or advantages of the inven 
tion will be set forth in part in the description which follows 
and, in part, will be obvious from the description, or may be 
learned by practice of the invention. 
0011 To achieve the above and/or additional aspects and 
advantages, embodiments of the present invention include 
Washing machine including a tub to contain wash water, a 
drain casing to discharge the wash water, and a drain filter, 
positioned in the drain casing, comprising a filter member 
having a plurality of filter holes and a plurality of filter 
protrusions. The filter protrusions may perpendicularly pro 
trude upward from a surface of the filter member, and the 
filter protrusions, may have a length larger than a depth of 
the filter holes. 

0012. Additionally, the washing machine may further 
include a drain pump, installed in the drain casing, to 
forcibly discharge the wash water. The drain pump may 
include an impeller, with a driving motor for the impeller, 
positioned outside the drain casing, being connected to the 
impeller. 
0013 Further, a front surface of the drain casing may 
form a filter entrance through which the drain filter can be 
inserted into or removed from the drain casing, with the 
casing including an inlet pipe introducing the wash water 
into the drain casing and an outlet pipe permitting the wash 
water to be discharged from the drain casing, respectively 
positioned along alternate sides of the drain casing, and the 
impeller can be installed close to the outlet pipe. The filter 
member may also be inclined relative to the inlet pipe. In 
addition, a guide plate, having an upper end inclined relative 
to the filter member at a designated angle, may be positioned 
at the rear end of the filter member, a guide protrusion 
corresponding to the inclined upper end of the guide plate 
may be formed at the filter entrance of the drain casing, and 
when the upper end of the guide plate of the drain filter 
aligns with the guide protrusion of the drain casing the drain 
filter can be inserted into the drain casing. 
0014. Additionally, The washing machine may further 
include a housing containing the tub and the drain casing, 
and a Support member for fixing the drain casing, which 
includes the drain filter, to a lower panel of the housing. A 
connection protrusion may protrude downward from a lower 
portion of the drain casing, and a groove for fixedly receiv 
ing the connection protrusion may be formed in an upper 
Surface of the Support member. Further, a Screw hole for 
Screwing the Support member to the lower panel of the 
housing can be formed in a lower Surface of the Support 
member. 

0015. In the washing machine, the washing machine can 
be encapsulated in a housing and the drain filter can be 
removed from the drain casing without removal of the 
housing, with the drain casing protruding from the Surface of 
the housing. Further, the filter member may be connected to 
an end of the drain filter, with the end of the drain filter being 
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0.033 FIG. 2 is an exploded perspective view illustrating 
the drain casing 20 installed on the lower panel 1b of the 
housing 1 and connected to the tub 2 by the drain hose 9, and 
the drain filter 30 connected to the drain casing 20. 

0034. The drain casing 20 is hollowed to have a desig 
nated Volume, for providing Space for the wash water to flow 
therein. The drain pump 21 is positioned with the drain 
casing 20, and includes an impeller 22 (as illustrated in FIG. 
5) for forcibly discharging the wash water and a driving 
motor 23, axially connected to the impeller 22, from the 
outside of the drain casing 20 for rotating the impeller 22. 

0035. The open front surface of the drain casing 20 forms 
a filter entrance, through which the drain filter 30 can be 
inserted into or removed from the drain casing 20. An inlet 
pipe 25, for causing the wash water to be introduced into the 
drain casing 20, and an outlet pipe 26, for causing the 
introduced wash water to be discharged to the outside of the 
drain casing 20, are respectively positioned at different Sides 
of the drain casing 20. 

0.036 The inlet pipe 25 is parallel to the upper surface of 
the drain casing 20, and the outlet pipe 26 is inclined 
upwards relative to the drain casing 20. Since the impeller 
22 of the drain pump 21 is positioned below the outlet pipe 
26 at the Side Surface of the drain casing 20, being opposite 
to the inlet pipe 25 (as illustrated in FIG. 5), the driving 
motor 23 of the drain pump 21 is installed at a position 
opposite to the inlet pipe 25. 

0037. The drain hose 9, connected to the tub 2, connects 
to the inlet pipe 25, and then extends to the outside of the 
housing 1 through outlet pipe 26, thereby causing the wash 
water contained in the tub 2 to be forcibly discharged to the 
outside of the housing 1 when the drain pump 21 is operated 
to rotate the impeller 22 (illustrated in FIG. 5). 
0.038. The filter entrance 24 has an approximately cylin 
drical shape, with a Screw thread 24.a being formed along the 
inner circumference of the filter entrance 24. A horizontally 
formed guide protrusion 24b, obtained by extending the 
upper end of the filter entrance 24 downward, is provided at 
the end of the Screw thread 24a. The screw thread 24a serves 
to promote insertion or removal of the drain filter 30 to or 
from the filter entrance 24, with the guide protrusion 24b 
serving to properly align the drain filter 30 within the drain 
casing 20. 

0039. A connection protrusion 27, having an approxi 
mately croSS-shaped Section, protrudes downward from the 
lower end of the drain casing 20. The connection protrusion 
27 can then be inserted into a support member 40 connected 
to the lower panel 1b of the housing 1 (illustrated in FIG. 1). 
0040. The Support member 40 serves to absorb vibrations 
and noise generated by the operation of the drain pump 21 
and to connect the drain casing 20 to the lower panel 1b of 
the housing 1. A groove 41, corresponding to the shape of 
the connection protrusion 17, is formed in the upper Surface 
of the Support member 40, thereby allowing the connection 
protrusion 17 to be fixedly inserted thereinto. Screw holes 42 
are formed at corners of the lower Surface of the Support 
member 40, thereby allowing screws 43 to respectively pass 
through the lower panel 1b of the housing 1 and then to be 
respectively inserted into the Screw holes 42, thus allowing 
the drain casing 20 to be assembled with the housing 1. 
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0041) The drain filter 30 includes a filter member 31 for 
filtering the wash water, a hand lever 32 positioned at the 
front end of the filter member 31 for attaching or detaching 
the filter member 31 to or from the drain casing 20, and a 
guide plate 33 positioned at the rear end of the filter member 
31 for guiding the filter member 31 along the inside of the 
drain casing 20 when the filter member 31 is positioned to 
accurately align with the position of the filter entrance 24 of 
the drain casing 20. 
0042. The filter member 31 includes a main body 31a 
having an approximately regular plate shape, a Side Surface 
31b having a circular arc Shape and extended from both sides 
of the main body 31a, and a front end 31c extended upward 
from the front end of the main body 31a (as illustrated in 
FIG. 4). 
0043. The main body 31a of the filter member 31 is 
provided with a plurality of filter holes 34 having a desig 
nated size, and a plurality of filter protrusions 35 protruding 
upward from areas between the filter holes 34. The filter 
holes 34 have a hexagonal shape So that the wash water 
passing through the filter holes 34 meets with little resis 
tance. The main body 31a has Sufficient Strength to accom 
modate, and is provided with, as many filter holes 34 as 
possible. 
0044) The filter protrusions 35 positioned between the 
hexagonal filter holes 34 have a length larger than the depth 
of the filter holes 34, and protrude perpendicularly upward 
from the surface of the main body 31a, where the “depth” of 
the filter holes 34 is meant to correspond to a width or 
diameter of the holes, for example. 
0045 Foreign substances contained in the wash water are 

first caught by the filter protrusions 35, and are then caught 
by the filter holes 34, thereby being effectively filtered out 
by the filter member 31. Thus, it is possible to lengthen the 
lifetime of the drain filter 30 before a cleaning is required, 
while preventing foreign Substances from clogging or dam 
aging the impeller 22 of the drain pump 21. 
0046) The hand lever 32 has an approximately cylindrical 
shape corresponding to the Shape of the filter entrance 24 of 
the drain casing 20, and a Screw thread 32a is formed on the 
outer circumference of the hand lever 32, corresponding to 
the Screw thread 24a of the filter entrance 24. A knob 32b for 
rotating the hand lever 32 protrudes from the outer Surface 
of the hand lever 32. Further, a sealing member 36, for 
hermetically Sealing the filter entrance 24 of the drain casing 
20, is attached on an inner Surface of the hand lever 32. 
0047 The guide plate 33, positioned at the rear end of the 

filter member 31, includes an inclined upper end 33a 
extended upward from one side of the filter member 31 and 
rectilinearly directed to the other side of the filter member 
31. The guide plate 33, having the above-described struc 
ture, has an approximately fan shape at the rear end of the 
filter member 31, with the upper end 33a of the filter 
member 31 being inclined against the main body 31a of the 
filter member 31 at a designated angle. 
0048. Accordingly, when the drain filter 30 is positioned 
such that the upper end 33a of the guide plate 33 is parallel 
with the guide protrusion 24b, as illustrated in FIG. 3, the 
inclined upper end of the guide plate 33 is aligned with the 
guide protrusion 24b of the filter entrance 24 so that the 
drain filter 30 can be simply inserted into the assembly 
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member, Such that the filter member stays aligned in a 
particular orientation, and with the end of the drain filter 
being capable of Sealing the drain filter into the drain casing. 

14. A drain casing, comprising: 
a main body having a designated Volume; 
an inlet pipe and an outlet pipe respectively positioned 

along opposing Sides of the main body; 
a filter entrance along a front Surface of the main body; 
a drain filter, detachable from the main body through the 

filter entrance, with the drain filter including a plurality 
of filter holes and a plurality of filter protrusions; and 

a drain pump installed adjacent the main body to forcibly 
discharge wash water from within the main body 
through the outlet pipe. 

15. The drain casing of claim 14, wherein the filter 
protrusions protrude perpendicularly upward from a Surface 
of a filter member of the drain filter, with the filter protru 
Sions having a length larger than a depth of the filter holes. 

16. The drain casing of claim 14, wherein a filter member, 
of the drain filter, including the plurality of filter holes and 
protrusions, is inclined relative to the inlet pipe. 

17. A method of Washing with a washing machine com 
prising a tub to contain wash water, a drain casing to 
discharge the wash water, and a drain filter, positioned in the 
drain casing, comprising: 
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using the wash water to wash a material in the tub; 
draining the wash water from the material in the tub; and 
filtering the drained wash water through a two stage 

filtering process, with a first stage comprising filtering 
the wash water past a plurality of protrusions and a 
Second Stage comprising filtering the wash water 
through a plurality of holes, with the height of the 
protrusions being greater than the depth of the holes. 

18. The method of claim 17, wherein the two stage 
filtering process is encapsulated in the drain filter and the 
drain filter is removable from the drain casing without 
removal of a housing of the Washing machine. 

19. The method of claim 17, wherein the two stage 
filtering proceSS is encapsulated in the drain filter, the 
plurality of holes of the drain filter are oriented on a planar 
filter member, with the plurality of protrusions protruding 
from the filter member, and with the filter member being 
oriented at an angle relative to an inflow of wash water from 
the tub. 

20. The method of claim 19, wherein the drain filter is 
removable from the drain casing, and can only be inserted 
into the drain casing along a particular orientation Such that 
the drain filter will have a particular orientation within the 
drain casing. 


