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(54) Washing machine

(57) A washing machine is disclosed. It includes a
drum (11) and a rotatably mounted tub (20) within the
drum (11) to receive laundry to be washed. The tub (20)
has a pair of end walls (21,22) spaced from each other
by a cylindrical sidewall (24) and a plurality of drain holes
(25) formed in one end wall (22) adjacent to the sidewall
(24) for the passage of water out of the tub (20). The tub
(20) is mounted for rotation about an axis inclined rela-
tive to the horizontal so that the sidewall (24) is angled
downwardly away from the end wall (22) in which the
drain holes (25) are formed to allow water to collect in
the tub (20) in a region between the sidewall (24) and
the other end wall (21).
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Description

[0001] The present invention relates to a drum wash-
ing machine including a drum and rotatably mounted tub
within the drum to receive laundry to be washed, the tub
having a pair of end walls spaced from each other by a
cylindrical sidewall.
[0002] A conventional drum washing machine com-
prises a cylindrical rotary tub which is rotatably mounted
in a water drum within a housing and is rotated to agitate
laundry in water to wash the laundry. An example of a
conventional drum washing machine is disclosed in Jap-
anese patent laid-open Publication No. 2001-149685.
[0003] A conventional drum washing machine in-
cludes a rotary water tub, a drum and a heater. The drum
contains water therein and the rotary tub has a plurality
of perforations in its sidewall. The heater is installed at
a predetermined position under the drum so as to heat
water to a predetermined temperature. When the drum
washing machine is operating and both water and de-
tergent are fed into the drum, the tub is rotated in the
drum at a low speed. During a wash cycle, the heater
heats water to a predetermined temperature, thereby
enhancing the washing effect of the washing machine.
[0004] A conventional drum washing machine suffers
from several problems. Firstly, it is necessary to feed
water into the washing machine to a level at which the
laundry inside the tub is immersed in the water also al-
lowing for a gap between the perforated rotary tub and
the drum. Therefore, a conventional drum washing ma-
chine consumes an excessive amount of water. Since a
conventional drum washing machine is designed so that
water is fed into the drum and flows into the rotary tub
through the perforations until the laundry in the rotary
tub is immersed in the water, a large amount of water
must be fed into the drum. Consumption of the water
during the operation of the washing machine is thus ex-
cessively increased, leading to an increase in cost.
[0005] As an excessive amount of water is consumed,
a long period of time for feeding or draining water into
or from the drum is required. In addition, the washing
time is further increased as water must be heated to a
predetermined temperature by the heater, before the ro-
tary tub starts to rotate to wash the laundry in the heater
water.
[0006] Furthermore, since the large amount of water
must be heated to the predetermined temperature by
the heater, an excessive amount of electricity is used to
heat the water.
[0007] Another disadvantage is that it is difficult to
manufacture the tub as perforations must be formed
around its sidewall to allow the water to flow between
the drum and the rotary tub and to allow the rotary tub
to spin-dry the laundry during a spin-drying operation.
[0008] A washing machine according to the present
invention is characterised in that a plurality of drain holes
are formed in one end wall adjacent to the sidewall for
the passage of water out of the tub, the tub being mount-

ed for rotation about an axis inclined relative to the hor-
izontal so that the sidewall is angled downwardly away
from the end wall in which the drain holes are formed to
allow water to collect in the tub in a region between the
sidewall and the other end wall beneath the drain holes.
[0009] In a preferred embodiment, the angle of incli-
nation of the sidewall relative to the horizontal is different
to the angle of inclination of the axis about which the tub
rotates so that when the tub rotates, water contained
therein is directed toward the drain holes.
[0010] Preferably, the angle of inclination of the side-
wall relative to the horizontal is less than the angle of
inclination of the axis of rotation of the tub relative to the
horizontal.
[0011] Conveniently, the plurality of drain holes are ar-
ranged in a circular pattern in the end wall.
[0012] Alternatively, the plurality of drain holes are ar-
ranged in a first circular pattern and at least one further
circular pattern concentric with the first circular pattern.
[0013] In one embodiment, additional drain holes may
be formed in the sidewall adjacent to the end wall in
which said plurality of drain holes are formed.
[0014] In another embodiment, the junction between
said one end wall and the sidewall is curved and the
drain holes are formed in the curved region.
[0015] An embodiment of the invention will now be de-
scribed, by way of example only, with reference to the
accompanying drawings, in which:

Figure 1 is a sectional view of a drum washing ma-
chine according to an embodiment of the present
invention during a wash cycle;
Figure 2 is a sectional view of the drum washing
machine in Figure 1 during a spin-drying cycle;
Figure 3 is a sectional view taken along a line of
III-III' of Figure 1;
Figure 4 is a perspective view of a rotary tub includ-
ed in the drum washing machine of Figure 1;
Figure 5 is a sectional view of the rotary tub of Fig-
ure 4; and
Figures 6 and 7 are sectional views of a rotary tub
with drain holes provided on the rotary tub accord-
ing to a first modification and a second modification
of the embodiment of Figure 1 respectively.

[0016] As shown in Figure 1, a drum washing machine
according to the present invention includes a housing
10, a drum 11, and a rotary tub 20. The drum 11 is in-
stalled in the housing 10 and receives water therein for
washing. The rotary tub 20 is rotatably mounted within
the drum 11.
[0017] In the housing 10, the axis of the drum 11 is
inclined relative to the horizontal at a predetermined first
angle α of inclination, such that a front part 11a of the
drum 11 having an inlet opening 11b is at a position high-
er than a rear part 11c of the drum 11. In the same man-
ner as the drum 11, the tub 20 is mounted in the drum
11 such that a front part 22 of the rotary tub 20 having
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an inlet opening 23 is placed at a position higher than a
rear part 21 of the rotary tub 20. That is, a rotating axis
A of the rotary tub 20 is inclined relative to a horizontal
axis at the first angle α of inclination to allow the front
part 22 having the inlet opening 23 to be placed at the
position higher than the rear part 21. A rotating shaft 12,
which is securely mounted to a centre of the rear part
21 of the rotary tub 20, is rotatably held in a centre of
the rear part 11c of the drum 11, thus allowing the tub
20 to rotate relative to the drum 11. The drum 11 is sus-
pended in the housing 10 by a plurality of shock absorb-
ing suspension units (not shown) while being apart from
an internal surface of the housing 10. The axis of rotation
of the rotary tub 20 is coaxial with the axis of the drum 11.
[0018] A motor 13 to rotate the rotating shaft 12 of the
tub 20 is mounted outside the rear part 11c of the drum
11 and includes a stator 13a mounted to the rear part
11c of the drum 11, a rotor 13b which is rotatably placed
around the stator 13a, and a rotary disc 13c which cou-
ples the rotor 13b to the stator 13a.
[0019] The front of the housing 10 has an inlet open-
ing 14 which is aligned with both the inlet opening 11b
of the drum 11 and the inlet opening 23 of the rotary tub
20, to enable a user to put laundry into, or remove it
from, the rotary tub 20 via the three aligned inlet open-
ings 14,23 and 11b. A door 15 is hingedly mounted to
an edge of the inlet opening 14 so as to close the open-
ing 14. To prevent leakage of wash water from the drum
11, a cylindrical bellows 16 extends between the inlet
opening 14 of the housing 10 and the inlet opening 11b
of the drum 11. A cylindrical guide unit 17 is placed in-
side the bellows 16 to allow the user to easily put or re-
move laundry into or from the rotary tub 20.
[0020] A detergent supply unit 18 and a water supply
unit 30 are installed in the housing 10 at positions above
the water tub 11 to respectively feed detergent and wa-
ter into the drum 11. The detergent supply unit 18 is
placed at the front part of the housing 10 to allow the
user to fill it with detergent. The water supply unit 30
comprises a first water feed pipe 32 which extends from
an external water supply pipe 31 to the detergent supply
unit 18, a second water feed pipe 33 which extends from
the detergent supply unit 18 to the drum 11, and a first
control valve 34 which is mounted to an intermediate
portion of the first water feed pipe 32 to control a flow of
the water to be fed into the drum 11. Due to coupled
construction of the detergent supply unit 18 and the wa-
ter supply unit 30, the water passes through the deter-
gent supply unit 18, prior to reaching the drum 11. There-
fore, the detergent contained in the detergent supply
unit 18 is dissolved in water prior to being fed into the
drum 11.
[0021] The drum washing machine has a heater 40 in
a lower portion of the drum 11 to heat water contained
in the drum 11. A heater holding part 41, which is a pan-
shaped part, is provided at a lower portion of a sidewall
of the drum 11 by drawing or deflecting the lower portion
of the sidewall of the tub 11 downward, away from the

rotary tub, as shown in Figures 1, 2 and 3. The heater
40 is installed in the heater holding part 41 in which a
predetermined amount of water is collected so that the
heater 40 is submerged in water. Since the heater 40 is
placed in the heater holding part 41 the rotary tub 20
can rotate without interfering with the heater 40.
[0022] The drum washing machine also has a drain
unit 50 which discharges water from the drum 11 and a
water circulation unit 60 which feeds water, which is
heated by the heater 40 in the drum 11, into the rotary
tub 20. The drain unit 50 comprises a first drain pipe 51,
a drain pump 52 and a second drain pipe 53. The first
drain pipe 51 is connected to a drain port 42 in commu-
nication with the heater holding part 41 of the lower por-
tion of the drum 11 to allow water to be discharged from
the drum 11. The drain pump 52 is mounted to an inter-
mediate portion of the first drain pipe 51 and the second
drain pipe 53 extends from an outlet of the drain pump
52. The water circulation unit 60 includes a second con-
trol valve 61, a water circulation pipe 62, and a spray
nozzle 63. The second control valve 61 is mounted to
an intermediate portion of the second drain pipe 53 that
extends from the outlet of the drain pump 52. The water
circulation pipe 62 extends from the second control
valve 61 to the inlet opening 23 of the rotary tub 20. The
spray nozzle 63 is mounted to an outlet of the water cir-
culation pipe 62. The second control valve 61 controls
a flow direction of the wash water flowing from the outlet
of the drain pump 52 so as to drain discharged wash
water or to guide discharged wash water into the water
circulation pipe 62. A motorized three-way valve may be
used as the second control valve 61. The spray nozzle
63 is held by the guide unit 17 adjacent to the inlet open-
ing 23 of the rotary tub 20, thus spraying wash water
into the rotary tub 20 through the inlet opening 23. Due
to the above-described coupled construction of the drain
unit 50 and the water circulation unit 60, the water which
is discharged from the lower portion of the water drum
11 may be drained to the outside of the housing 10 or
be sprayed into the rotary drum 20. That is, when the
drain pump 52 is operated with the second control valve
61 controlled to guide the discharged water to the water
circulation pipe 62, as shown in Figure 1, the discharged
water passes through both the first drain pipe 51 and
the water circulation pipe 62 to be sprayed into the rotary
tub 20. However, when the drain pump 52 is operated
with the second control valve 61 controlled to guide the
discharged water to the second drain pipe 53, as shown
in Figure 2, the discharged water is drained to the out-
side of the housing 10.
[0023] As shown in Figures 4 and 5, the rotary tub 20,
which is installed in the water drum 11 to be inclined rel-
ative to the horizontal axis of the cabinet 10 at the first
angle α of inclination, comprises the front part 22 having
the inlet opening 23, the rear part 21 securely coupled
to the rotating shaft 12, and a cylindrical sidewall part
24 extending between the front part 22 and the rear part
21. The rear part 21 and the cylindrical sidewall part 24
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are completely closed to contain water in the tub 20. The
diameter of the rotary tub 20 gradually increases from
the rear part 21 to the front part 22 so that the sidewall
part 24 of the rotary tub 20 is inclined at an angle β rel-
ative to the rotating axis A of the rotary drum 20 as
shown in Figure 5. A plurality of drain holes 25 are pro-
vided along an edge of the inlet opening 23 of the front
part 22 to discharge water from the rotary tub 20 when
it is rotated at a high speed. As shown in Figure 3, the
rotary tub 20 also has a plurality of lifters 26 around an
internal surface of the cylindrical sidewall part 24 to re-
peatedly lift the laundry upward along with the water so
that it drops from the top to the bottom inside the rotary
tub 20 due to gravity, when the rotary tub 20 rotates. To
enhance the washing effect of the drum washing ma-
chine, a plurality of agitating blades 27 are provided on
an internal surface of the rear part 21 of the rotary tub
20 as shown in Figure 3.
[0024] As the axis A of the rotary tub 20 is inclined
relative to the horizontal axis of the housing 10 at the
first angle α of inclination, a predetermined amount of
water is contained in the rotary drum 20 to allow the
laundry to be submerged in the water. The water is fed
into the rotary tub 20 to reach a level that is not higher
than a lowermost drain hole 25 of the rotary tub 20. The
first angle α of inclination of the rotating axis A of the
rotary tub 20 relative to the horizontal axis of the housing
10 may be set to approximately 15° in order to contain
an appropriate amount of water in the rotary tub 20 and
effectively wash the laundry.
[0025] As described above, the sidewall 24 of the ro-
tary tub 20 is inclined relative to the rotating axis A of
the rotary tub 20 at the second angle β of inclination,
and the drain holes 25 are provided along the edge of
the inlet opening 23 of the front part 22 of the rotary tub
20. As a result, water is guided to the drain holes 25 of
the rotary tub 20 during rotation of the rotary tub 20. That
is, when the rotary tub 20 is rotated at a high speed dur-
ing a spin-drying operation of the washing machine, wa-
ter is squeezed out of the laundry in the rotary tub 20
and moves in a radial direction away from the axis A due
to centrifugal force. Due to the angle of inclination β of
the sidewall 24 relative to the axis A, the water is guided
to the drain holes 25 along the inclined internal surface
of the cylindrical sidewall part 24, prior to being dis-
charged to the outside of the rotary tub 20. To allow
smooth discharge of water from the rotary tub, the sec-
ond angle β of inclination of the internal surface of the
rotary tub 20 relative to the rotating axis A of the rotary
tub 20 may be set at 0.5° or higher.
[0026] Figures 6 and 7 are sectional views of a rotary
tub 20, with drain holes provided on the rotary tub 20
according to a first modification and a second modifica-
tion of the embodiment of Figure 1, respectively. In the
first modification of Figure 6, a plurality of rows of drain
holes 25a are provided on the front part 22 of the rotary
tub 20 along the edge of the inlet opening 23 and drain
holes 25b are provided around an edge of the cylindrical

sidewall part 24 adjacent to the front part 22. due to the
drain holes 25a,25b, the rotary tub 20 of Figure 6 more
effectively discharges water in comparison with the ro-
tary tub 20 of Figure 4.
[0027] In the second modification of Figure 7, the ro-
tary tub 20 is rounded along a junction corner 28 be-
tween the front part 22 and the cylindrical sidewall part
24, with a plurality of drain holes 25c being formed along
the rounded junction corner 28. Although this arrange-
ment reduces the water draining effect, in comparison
with the rotary drum 20 of Figure 6, it may desirably con-
tain a large amount of water therein, without enlarging
the angle α of inclination of the rotary drum 20 relative
to the horizontal axis of the housing 10.
[0028] The drum washing machine having the above
mentioned construction is operated as follows.
[0029] To execute a wash cycle, the washing machine
is turned on after laundry is put into the rotary tub 20
and detergent is added to the detergent supply unit 18
so that the first control valve 34 of the water supply unit
30 opens to feed water into the water drum 11. When
water is fed into the water drum 11, the water passes
through the detergent supply unit 18 prior to reaching
the water drum 11, so that the detergent is dissolved in
the water. After a predetermined amount of water is fed
into the water drum 11, the supply of water into the water
drum 11 is stopped. Since both the rear part 21 and the
cylindrical sidewall part 24 of the rotary tub 20 as well
as the junction between the rear part 21 and the sidewall
part 24 are completely closed, water cannot enter the
rotary tub 20 during supply of the water into the drum
11, but remains in the heater holding part 41 at the lower
portion of the sidewall of the water drum 11. In addition,
since it is not necessary to feed water into the drum 11
to a level allowing the laundry in the rotary tub 20 to be
submerged in water, as in the conventional drum wash-
ing machine, the amount of water required to wash the
laundry is substantially reduced.
[0030] When the predetermined amount of water is
completely fed into the water drum 11, the heater 40 is
turned on to heat the water. Since the amount of water
contained in the drum 11 is reduced, in comparison to
the conventional drum washing machine, as described
above, it is possible to quickly heat the water within a
short period, thereby shortening the washing time and
reducing an amount of electricity required to heat the
water.
[0031] After the water in the drum 11 is completely
heated by the heater 40 to a predetermined tempera-
ture, the control valve 61 of the water circulation unit 60
is operated to permit the outlet of the drain pump 52 to
communicate with the water circulation pipe 62. When
the drain pump 52 in the above state is operated, the
heater water is discharged from the heater holding part
41 to pass through both the first drain pipe 51 and the
water circulation pipe 62, thus being fed into the rotary
tub 20. In the above state, an entire part of the laundry
contained in the rotary tub 20 is uniformly wet with the
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water since the spray nozzle 63 sprays the water onto
the laundry. The rotary tub 20 is rotated at a low speed
by the motor 13 simultaneously with the spraying of the
water into the rotary tub 20, thus washing the laundry.
[0032] During the wash cycle, the entire laundry con-
tained in the rotary tub 20 is sufficiently wet with the wa-
ter contained in the rotary tub 20 since the rotary tub 20
is installed in the housing 10 and inclined relative to the
horizontal axis of the housing 10 at the first angle α of
inclination, as shown in Figure 1. The drum washing ma-
chine thus smoothly and effectively executes the wash
cycle. When the level of water in the rotary tub 20 ex-
ceeds the height of a lowermost drain hole 25 of the ro-
tary tub 20 water overflows from the rotary tub 20 into
the drum 11 through the drain holes 25, prior to returning
from the drum 11 to the tub 20 by an operation of the
drain pump 52. The circulation of water is continued dur-
ing the wash cycle. When the drum washing machine
performs the wash cycle, most of the water is continu-
ously fed from the drum 11 into the tub 20, so that the
drum 11 contains only a small amount of water therein.
[0033] When the wash cycle is finished, the drum
washing machine executes a rise cycle to repeatedly
rinse and spin-dry the washed laundry. To execute the
rinse cycle, the washed laundry must be primarily spin-
dried. To spin-dry the washed laundry, the drain pump
52 is operated with the second control valve 61 control-
led to permit the outlet of the drain pump 52 to commu-
nicate with the second drain pipe 53, and the rotary tub
20 is rotated at a high speed, thus spin-drying the
washed laundry. While the rotary tub 20 is rotated at a
high speed to spin-dry the laundry, the water is primarily
squeezed out of the laundry in the rotary tub 20 and
moves in a radially outward direction along the internal
surface of the cylindrical sidewall part 24 of the rotary
tub 20 due to a centrifugal force, and is secondarily guid-
ed to the drain holes 25, since the internal surface of the
rotary tub 20 is inclined relative to the rotating axis A of
the rotary tub 20 at the second angle β of inclination, as
shown in Figure 2. The water in the tub 20 is thus dis-
charged to the outside of the rotary tub 20 through the
drain holes 25, and the water in the drum 11 is drained
to the outside of the housing 10 by the operation of the
drain pump 52. After spin-drying the washed laundry,
new water enters the drum 11 by the operation of the
water supply unit 30, and is introduced into the tub 20
by the operation of the water circulation unit 60, in the
same manner as that described for the wash cycle, thus
rinsing laundry. During the rinse cycle, the spin-drying
of the laundry and the feeding of new water into the wa-
ter tub 11 are repeated several times.
[0034] The rinse cycle ends with a final spin-drying of
the rinsed laundry. To finally spin-dry the rinsed laundry,
the drain pump 52 is operated with the second control
valve 61 controlled to permit the outlet of the drain pump
52 to communicate with the second drain pipe 53, and
the rotary tub 20 is rotated at a high speed for a prede-
termined period of time. That is, the final spin-drying of

the rinsed laundry is performed in the same manner as
an intermediate spin-drying of the laundry during the
rinsing operation.
[0035] The present invention provides a drum wash-
ing machine in which a rotary tub is installed in a housing
and is inclined relative to a horizontal axis of the hous-
ing, and both a rear part and a sidewall part of the rotary
tub as well as a junction between the rear part and the
sidewall part are completely closed. Water is contained
in the rotary tub during a washing operation of the drum
washing machine. Therefore, the drum washing ma-
chine uses less water to wash laundry, without reducing
the washing effect as in a conventional drum washing
machine.
[0036] In addition, the drum washing machine feeds
a small amount of water from a water drum into the ro-
tary tub after heating the small amount of water by use
of a heater, thus reducing the amount of electricity re-
quired to heat the water, and reducing washing time. As
the drum washing machine uses less water to wash
laundry, the washing machine quickly feeds and drains
the water into and from the drum, thus reducing the over-
all washing time.
[0037] Since the drum washing machine washes
laundry using less water, the washing machine drains
less water, thus reducing the amount of wastewater to
cause environmental pollution.
[0038] Furthermore, as the rotary tub does not have
perforations on the rear or sidewall part thereof, it has
a simple construction.
[0039] Although a few embodiments of the present in-
vention have been shown and described, it would be ap-
preciated by those skilled in the art that changes may
be made in these embodiments without departing from
the principles of the invention, the scope of which is de-
fined in the claims and their equivalents.

Claims

1. A washing machine including a drum (11) and rotat-
ably mounted tub(20) within the drum (11) to receive
laundry to be washed, the tub (20) having a pair of
end walls (21,22) spaced from each other by a cy-
lindrical sidewall (24) characterised in that a plu-
rality of drain holes (25) formed in one end wall (22)
adjacent to the sidewall (24) for the passage of wa-
ter out of the tub (20), the tub (20) being mounted
for rotation about an axis inclined relative to the hor-
izontal so that the sidewall (24) is angled down-
wardly away from the end wall (22) in which the
drain holes (25) are formed to allow water to collect
in the tub (20) in a region between the sidewall (24)
and the other end wall (21) beneath the drain holes
(25).

2. A washing machine according to claim 1, wherein
the angle of inclination of the side wall (24) relative
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to the horizontal is different to the angle of inclina-
tion of the axis about which the tub (20) rotates so
that when the tub (20) rotates, water contained
therein is directed toward the drain holes (25).

3. A washing machine according to claim 2, wherein
the angle of inclination of the sidewall (24) relative
to the horizontal is less than the angle of inclination
of the axis of rotation of the tub (20) relative to the
horizontal.

4. A washing machine according to any preceding
claim, wherein the plurality of drain holes (25) are
arranged in a circular pattern in the end wall (22).

5. A washing machine according to claim 4, wherein
the plurality of drain holes (25) are arranged in a
first circular pattern and at least one further circular
pattern concentric with the first circular pattern.

6. A washing machine according to any preceding
claim, comprising additional drain holes (25b) in the
sidewall (24) adjacent to the end wall (22) in which
said plurality of drain holes (25) are formed.

7. A washing machine according to any of claims 1 to
3, wherein the junction between said one end wall
(22) and the sidewall (24) is curved and the drain
holes (25) are formed in the curved region.

8. A drum washing machine comprising a water tub to
contain water therein, a rotary drum included in the
water tub and comprising a rotating axis of the ro-
tary drum is inclined relative to a horizontal axis at
a predetermined first angle of inclination allowing
an inlet opening of the rotary drum to be directed
upward and forward, a drain hole provided on the
rotary drum at a position adjacent to the inlet open-
ing and an internal surface of the rotary drum being
inclined relative to the rotating axis of the rotary
drum at a predetermined second angle of inclination
so as to guide the water to the drain hole, prior to
discharging the water from the rotary drum to an
outside of the rotary drum through the drain hole, a
drive unit to drive the rotary drum and a water cir-
culation unit to feed the water from the water tub
into the rotary drum.

9. The drum washing machine of claim 8 further com-
prising a heater provided in a lower portion of the
water tub which heats the water.

10. The drum washing machine of claim 9 further com-
prising a drain unit having a drain pipe connected
to the lower portion of the water tub and a drain
pump mounted to an intermediate portion of the
drain pipe.

11. The drum washing machine of claim 10 wherein the
water circulation unit comprising a control valve
mounted to the drain pipe of the drain unit at a po-
sition around an outlet of the drain pump to control
a flow direction of the water flowing from the drain
pump, a water circulation pipe extending from the
control valve to the inlet opening of the rotary drum
and a spray nozzle mounted to an outlet of the water
circulation pipe to spray the water into the rotary
drum.

12. The drum washing machine of claim 8 further com-
prising a drain unit having a drain pipe connected
to a lower portion of the water tub and a drain pump
mounted to an intermediate portion of the drain
pipe.

13. The drum washing machine of claim 8 wherein the
water circulation unit comprising a control valve
mounted to the drain pipe of the drain unit at a po-
sition around an outlet of the drain pump to control
a flow direction of the water flowing from the drain
pump, a water circulation pipe extending from the
control valve to the inlet opening of the rotary drum
and a spray nozzle mounted to an outlet of the water
circulation pipe to spray the water into the rotary
drum.

14. The drum washing machine of claim 8 wherein the
rotary drum comprising a rear part which is closed
and coupled to a rotating shaft at a centre of the
rear part, a front part spaced apart from the rear
part, with the inlet opening provided at a central por-
tion of the front part, and the drain hole provided on
an edge of the inlet opening of the front part, and a
sidewall part which is closed and extends between
the rear part and the front part wherein an inner di-
ameter of the sidewall part increases along a direc-
tion from the rear part to the front part to allow an
internal surface of the sidewall part to be inclined.

15. The drum washing machine of claim 14 wherein the
drain hole comprising a plurality of rows of drain
holes provided around an edge of the front part of
the rotary drum.

16. The drum washing machine of claim 8 wherein the
rotary drum comprising a rear part which is closed
and coupled to a rotating shaft at a centre of the
rear part, a front part spaced apart from the rear
part, with the inlet opening provided at a central por-
tion of the front part, and a sidewall part which is
closed and extends between the rear part and the
front part wherein an inner diameter of the sidewall
part increases along a direction from the rear part
to the front part to allow an internal surface of the
sidewall to be inclined, the sidewall part having the
drain hole which is provided on an edge of the side-
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wall part adjacent to the front part.

17. The drum washing machine of claim 8 wherein the
rotary drum comprising a rear part, with a rotating
shaft coupled to a centre of the rear part, a front part
spaced apart from the rear part, with the inlet open-
ing provided at a central portion of the front part,
and a sidewall part extending between the rear part
and the front part wherein an inner diameter of the
sidewall part increases along a direction from the
rear part to the front part to allow an internal surface
of the sidewall part to be inclined, the sidewall part
being connected to the front part along a rounded
junction surface, with the drain hole formed on the
rounded junction surface.

18. A drum washing machine comprising a water tub to
contain water therein and a rotary drum installed in
the water tub by use of a rotating shaft and compris-
ing an internal surface of the rotary drum being in-
clined relative to a rotating axis of the rotary drum
so that an inner diameter of the rotary drum increas-
es along a direction from a rear part coupled to the
rotating shaft to a front part having an inlet opening,
the rotary drum being closed around a sidewall part
thereof, and a drain hole being provided on the ro-
tary drum at a position adjacent to the inlet opening.

19. A drum washing machine comprising a water tub to
contain water therein, a rotary drum included in the
water tub to be inclined so that a front part of the
rotary drum having an inlet opening is positioned to
be higher than a rear part of the rotary drum coupled
to a rotating shaft and comprising an internal sur-
face of the rotary drum being inclined so that an in-
ner diameter of the rotary drum increases along a
direction from the rear part to the front part, and a
drain hole provided on the rotary drum at a position
adjacent to the inlet opening of the front part, a drive
unit to drive the rotary drum and a water circulation
unit to feed the water from the water tub into the
rotary drum.

20. The drum washing machine of claim 16 wherein the
drain hole comprising a plurality of drain holes pro-
vided on the edge of the sidewall part adjacent to
the front part of the rotary drum.

21. The drum washing machine of claim 17 wherein the
drain hole comprising a plurality of drain holes pro-
vided on the edge of the sidewall part adjacent to
the front part of the rotary drum.

22. The drum washing machine of claim 18 wherein the
drain hole comprising a plurality of drain holes pro-
vided on the edge of the sidewall part adjacent to
the front part of the rotary drum.

23. The drum washing machine of claim 19 wherein the
drain hole comprising a plurality of drain holes pro-
vided on the edge of the sidewall part adjacent to
the front part of the rotary drum.

24. The drum washing machine of claim 8 further com-
prising a detergent supplying unit and a water sup-
plying unit installed in a cabinet above the water to
respectively feed each of a detergent and water into
the water tub.

25. The drum washing machine of claim 24 wherein the
detergent supply unit is placed at a front part of the
cabinet to allow the user to feed the detergent into
the water tub.

26. The drum washing machine of claim 24 wherein the
water supply unit comprising a first water feed pipe
which extends from an external water supply pipe
to the detergent supply unit, a second water feed
pipe which extends from the detergent supply unit
to the water tub, and a control valve which is mount-
ed to an intermediate portion of the first water feed
pipe to control a flow of the water to be fed into the
water tub.

27. The drum washing machine of claim 9 wherein the
heater is installed in a heater holding part in which
a predetermined amount of water is collected to a
level to allow the heater to be submerged into the
water.

28. The drum washing machine of claim 27 wherein the
heater holding part has a pan-shaped appearance.

29. The drum washing machine of claim 12 wherein the
drain pipe comprising a first drain pipe connected
to a drain port provided at the lower portion of the
water tub, and a second drain pipe which extends
from an outlet of the drain pump and allows water
to be drained to an outside of a cabinet.

30. A method of washing laundry in a drum washing ma-
chine, the method comprising feeding water into a
water tub, stopping the water supplied into the water
tub after a predetermined amount of water is fed into
the water tub, holding the water in a heater holding
part provided at a lower portion of a sidewall part of
the water tub prior to feeding the water into rotary
drum, feeding the water into the rotary drum, over-
flowing water from the rotary drum into the water
tub when a level of the water in the rotary drum ex-
ceeds a height of a drain hole in a lowermost posi-
tion on the rotary drum, circulating the water from
the water tub to the rotary drum continuously so that
the water tub contains a small amount of water
therein, rinsing the laundry and spin-drying the
laundry.
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31. The method of claim 30 wherein the feeding water
into the water tub comprising supplying water to a
detergent supply unit prior to the water reaching the
water tub due to coupling of the detergent supply
unit and a water supply unit.

32. The method of claim 30 wherein the holding the wa-
ter in the heater holding part comprising heating the
water to a predetermined temperature using a heat-
er.

33. The method of claim 30 wherein the feeding the wa-
ter into the rotary drum comprising spraying the
laundry contained in the rotary drum with water us-
ing a spray nozzle while simultaneously rotating the
rotary drum at a low speed.

34. The method of claim 30 wherein the rinsing of the
laundry comprising spin-drying the laundry wherein
the rotary drum is rotated at a high speed and the
water is spin-dried out of the laundry in the rotary
drum to move radially outward to an internal surface
of a sidewall of the rotary drum due to a centrifugal
force and is secondarily guided to a plurality of drain
holes provided on a front part of a rotary drum and
discharged to the outside of the rotary drum through
the plurality of drain holes and drained to an outside
of a cabinet and supplying new water into the water
tub to rinse the laundry.
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