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Description

[0001] Thepresentinventionrelatesto adrumwashing
machine including a tub and rotatably mounted drum
within the tub to receive laundry to be washed, the drum
havingfirst and second end parts spaced from each other
by a cylindrical sidewall part.

[0002] A conventional drum washing machine com-
prises a cylindrical rotary drum which is rotatably mount-
ed in awater tub 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 includes
arotary water drum, a tub and a heater. The tub contains
water therein and the rotary drum has a plurality of per-
forations in its sidewall. The heater is installed at a pre-
determined position under the tub so as to heat water to
a predetermined temperature. When the drum washing
machine is operating and both water and detergent are
fed into the tub, the drum is rotated in the tub 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 drum is immersed in the water also
allowing for a gap between the perforated rotary drum
andthetub. 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 tub and flows into the rotary drum
through the perforations until the laundry in the rotary
drum is immersed in the water, a large amount of water
must be fed into the tub. Consumption of the water during
the operation of the washing machine is thus excessively
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 tub is required. In addition, the washing time is
further increased as water must be heated to a predeter-
mined temperature by the heater, before the rotary drum
starts to rotate to wash the laundry in the heater water.
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.

[0006] Anotherdisadvantage isthatitis difficultto man-
ufacture the drum as perforations must be formed around
its sidewall to allow the water to flow between the tub and
the rotary drum and to allow the rotary drum to spin-dry
the laundry during a spin-drying operation.

[0007] Washing machines known in the prior art are
disclosed in e.g. US 6,553,594 or US 6,065,312.
[0008] A washing machine according to a first aspect
of the present invention is characterised in that the drum
is mounted for rotation about an axis inclined relative to
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the horizontal so that the sidewall part is angled down-
wardly away from the second end part, the first end part
and the sidewall part being completely closed to contain
water in the drum and a plurality of drain holes being
formed in the second end part, to allow water to collect
in the drum in aregion between the sidewall part and the
first end part, beneath the drain holes.

[0009] A washing machine according to a second as-
pect of the present invention is characterised in that the
drum is mounted for rotation about an axis inclined rela-
tive to the horizontal so that the sidewall part is angled
downwardly away from the second end part, wherein a
plurality of drain holes is formed in the second end part,
the first end part and the sidewall part being completely
closed to contain water in the drum with the exception of
additional drain holes being formed around the edge of
the sidewall part adjacent to the second end part, to allow
water to collect in the drum in a region between the side-
wall part and the first end part, beneath the drain holes.
In a preferred embodiment, the angle of inclination of the
sidewall part 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 part 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 second end part.
[0012] Alternatively, the plurality of drain holes in the
second end part are arranged in a first circular pattern
and at least one further circular pattern concentric with
the first circular pattern.

[0013] In another embodiment, the junction between
said second end part and the sidewall part is curved and
the drain holes are formed in the curved region.

[0014] Embodiments 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 ma-
chine in Figure 1 during a spin-drying cycle;

Figure 3 is a sectional view taken along a line of lll-
I’ of Figure 1;

Figure 4 is a perspective view of a rotary drum in-
cluded in the drum washing machine of Figure 1;
Figure 5 is a sectional view of the rotary drum of
Figure 4; and

Figures 6 and 7 are sectional views of a rotary drum
with drain holes provided on the rotary drum accord-
ing to a first modification and a second modification
of the embodiment of Figure 1 respectively.

[0015] As shown in Figure 1, a drum washing machine
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according to the presentinvention includes a housing 10,
atub 11, and a rotary drum 20. The tub 11 is installed in
the housing 10 and receives water therein for washing.
The rotary drum 20 is rotatably mounted within the tub 11.
[0016] In the housing 10, the axis of the tub 11 is in-
clined relative to the horizontal at a predetermined first
angle o of inclination, such that a front part 11a of the
tub 11 having an inlet opening 11b is at a position higher
than a rear part 11c of the tub 11. In the same manner
as the tub 11, the drum 20 is mounted in the tub 11 such
that a front part 22 of the rotary drum 20 having an inlet
opening 23 is placed at a position higher than a rear part
21 of the rotary drum 20. That is, a rotating axis A of the
rotary drum 20 is inclined relative to a horizontal axis at
the first angle o 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 drum 20, is rotatably held in a centre of the rear
part 11c of the tub 11, thus allowing the drum 20 to rotate
relative to the tub 11. The tub 11 is suspended in the
housing 10 by a plurality of shock absorbing suspension
units (not shown) while being apart from an internal sur-
face of the housing 10. The axis of rotation of the rotary
drum 20 is coaxial with the axis of the tub 11.

[0017] A motor 13 to rotate the rotating shaft 12 of the
drum 20 is mounted outside the rear part 11c of the tub
11 and includes a stator 13a mounted to the rear part
11c of the tub 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.

[0018] The front of the housing 10 has an inlet opening
14 which is aligned with both the inlet opening 11b of the
tub 11 and the inlet opening 23 of the rotary drum 20, to
enable a user to put laundry into, or remove it from, the
rotary drum 20 via the three aligned inlet openings 14,23
and 11b. A door 15 is hingedly mounted to an edge of
the inlet opening 14 so as to close the opening 14. To
prevent leakage of wash water from the tub 11, a cylin-
drical bellows 16 extends between the inlet opening 14
of the housing 10 and the inlet opening 11b of the tub
11. A cylindrical guide unit 17 is placed inside the bellows
16 to allow the user to easily put or remove laundry into
or from the rotary drum 20.

[0019] 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 water
into the tub 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 sup-
ply unit 18 to the tub 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 tub 11. Due to coupled construction of the detergent
supply unit 18 and the water supply unit 30, the water
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passes through the detergent supply unit 18, prior to
reaching the tub 11. Therefore, the detergent contained
in the detergent supply unit 18 is dissolved in water prior
to being fed into the tub 11.

[0020] The drum washing machine has a heater 40 in
a lower portion of the tub 11 to heat water contained in
the tub 11. A heater holding part 41, which is a pan-
shaped part, is provided at a lower portion of a sidewall
of the tub 11 by drawing or deflecting the lower portion
of the sidewall of the tub 11 downward, away from the
rotary drum, 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 drum 20
can rotate without interfering with the heater 40.

[0021] The drum washing machine also has a drain
unit 50 which discharges water from the tub 11 and a
water circulation unit 60 which feeds water, which is heat-
ed by the heater 40 in the tub 11, into the rotary drum
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 communication
with the heater holding part 41 of the lower portion of the
tub 11 to allow water to be discharged from the tub 11.
The drain pump 52 is mounted to an intermediate 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 control 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 drum 20. The spray nozzle 63
is mounted to an outlet of the water circulation 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 dis-
charged 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 opening 23 of the rotary drum
20, thus spraying wash water into the rotary drum 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 tub 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 drum 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 dis-
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charged water is drained to the outside of the housing 10.
[0022] As shown in Figures 4 and 5, the rotary drum
20, which is installed in the water tub 11 to be inclined
relative to the horizontal axis of the cabinet 10 at the first
angle a 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 are
completely closed to contain water in the drum 20. The
diameter of the rotary drum 20 gradually increases from
the rear part 21 to the front part 22 so that the sidewall
part 24 of the rotary drum 20 is inclined at an angle
relative 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 drum 20 when
it is rotated at a high speed. As shown in Figure 3, the
rotary drum 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
drum 20 due to gravity, when the rotary drum 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 drum
20 as shown in Figure 3.

[0023] As the axis A of the rotary drum 20 is inclined
relative to the horizontal axis of the housing 10 at the first
angle a 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 drum 20 to reach a level that is not higher than a
lowermost drain hole 25 of the rotary drum 20. The first
angle o of inclination of the rotating axis A of the rotary
drum 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 drum 20 and
effectively wash the laundry.

[0024] As described above, the sidewall 24 of the ro-
tary drum 20 is inclined relative to the rotating axis A of
the rotary drum 20 at the second angle  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 drum
20. As a result, water is guided to the drain holes 25 of
the rotary drum 20 during rotation of the rotary drum 20.
Thatis, when therotary drum 20 is rotated at a high speed
during a spin-drying operation of the washing machine,
water is squeezed out of the laundry in the rotary drum
20 and moves in a radial direction away from the axis A
due to centrifugal force. Due to the angle of inclination
ofthe 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 drum 20. To allow
smooth discharge of water from the rotary drum, the sec-
ond angle B of inclination of the internal surface of the
rotary drum 20 relative to the rotating axis A of the rotary
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drum 20 may be set at 0.5° or higher.

[0025] Figures 6 and 7 are sectional views of a rotary
drum 20, with drain holes provided on the rotary drum 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
drum 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 drum 20 of Figure 6 more
effectively discharges waterin comparison with the rotary
drum 20 of Figure 4.

[0026] Inthe second modification of Figure 7, the rotary
drum 20 is rounded along a junction corner 28 between
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 arrangement
reduces the water draining effect, in comparison with the
rotary drum 20 of Figure 6, it may desirably contain a
large amountof water therein, withoutenlarging the angle
o of inclination of the rotary drum 20 relative to the hor-
izontal axis of the housing 10.

[0027] The drum washing machine having the above
mentioned construction is operated as follows.

[0028] To execute a wash cycle, the washing machine
is turned on after laundry is put into the rotary drum 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 tub 11. When water
is fed into the water tub 11, the water passes through the
detergent supply unit 18 prior to reaching the water tub
11, so that the detergent is dissolved in the water. After
a predetermined amount of water is fed into the water
tub 11, the supply of water into the water tub 11 is
stopped. Since both the rear part 21 and the cylindrical
sidewall part 24 of the rotary drum 20 as well as the junc-
tion between the rear part 21 and the sidewall part 24
are completely closed, water cannot enter the rotary
drum 20 during supply of the water into the tub 11, but
remains in the heater holding part 41 at the lower portion
of the sidewall of the water tub 11. In addition, since it is
not necessary to feed water into the tub 11 to a level
allowing the laundry in the rotary drum 20 to be sub-
merged in water, as in the conventional drum washing
machine, the amount of water required to wash the laun-
dry is substantially reduced.

[0029] When the predetermined amount of water is
completely fed into the water tub 11, the heater 40 is
turned on to heat the water. Since the amount of water
contained in the tub 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.

[0030] Afterthewaterinthetub 11iscompletely heated
by the heater 40 to a predetermined temperature, the
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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 circu-
lation pipe 62, thus being fed into the rotary drum 20. In
the above state, an entire part of the laundry contained
in the rotary drum 20 is uniformly wet with the water since
the spray nozzle 63 sprays the water onto the laundry.
The rotary drum 20 is rotated at a low speed by the motor
13 simultaneously with the spraying of the water into the
rotary drum 20, thus washing the laundry.

[0031] During the wash cycle, the entire laundry con-
tained in the rotary drum 20 is sufficiently wet with the
water contained in the rotary drum 20 since the rotary
drum 20 is installed in the housing 10 and inclined relative
to the horizontal axis of the housing 10 at the first angle
o of inclination, as shown in Figure 1. The drum washing
machine thus smoothly and effectively executes the
wash cycle. When the level of water in the rotary drum
20 exceeds the height of a lowermost drain hole 25 of
the rotary drum 20 water overflows from the rotary drum
20 into the tub 11 through the drain holes 25, prior to
returning from the tub 11 to the drum 20 by an operation
ofthe drain pump 52. The circulation of water is continued
during the wash cycle. When the drum washing machine
performs the wash cycle, most of the water is continu-
ously fed from the tub 11 into the drum 20, so that the
tub 11 contains only a small amount of water therein.
[0032] 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 controlled
to permit the outlet of the drain pump 52 to communicate
with the second drain pipe 53, and the rotary drum 20 is
rotated at a high speed, thus spin-drying the washed
laundry. While the rotary drum 20 is rotated at a high
speed to spin-dry the laundry, the water is primarily
squeezed out of the laundry in the rotary drum 20 and
moves in a radially outward direction along the internal
surface of the cylindrical sidewall part 24 of the rotary
drum 20 due to a centrifugal force, and is secondarily
guided to the drain holes 25, since the internal surface
of the rotary drum 20 is inclined relative to the rotating
axis A of the rotary drum 20 at the second angle 8 of
inclination, as shown in Figure 2. The water in the drum
20 is thus discharged to the outside of the rotary drum
20 through the drain holes 25, and the water in the tub
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 tub 11 by the op-
eration of the water supply unit 30, and is introduced into
the drum 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
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spin-drying of the laundry and the feeding of new water
into the water tub 11 are repeated several times.
[0033] 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 drum 20 is rotated at a high speed for a pre-
determined 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.

[0034] The presentinvention provides a drum washing
machine in which a rotary drum is installed in a housing
and is inclined relative to a horizontal axis of the housing,
and both arear part and a sidewall part of the rotary drum
as well as a junction between the rear part and the side-
wall part are completely closed. Water is contained in the
rotary drum during a washing operation of the drum wash-
ing machine. Therefore, the drum washing machine uses
less water to wash laundry, without reducing the washing
effect as in a conventional drum washing machine.
[0035] In addition, the drum washing machine feeds a
small amount of water from a water tub into the rotary
drum after heating the small amount of water by use of
a heater, thus reducing the amount of electricity required
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 tub, thus reducing the overall washing
time.

[0036] Since the drum washing machine washes laun-
dry using less water, the washing machine drains less
water, thus reducing the amount of wastewater to cause
environmental pollution.

[0037] Furthermore, as the rotary drum does not have
perforations on the rear or sidewall part thereof, it has a
simple construction.

[0038] 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 defined
in the claims.

Claims

1. Awashing machine including atub (11) and rotatably
mounted drum (20) within the tub (11) to receive
laundry to be washed, the drum (20) having first and
second end parts (21,22) spaced from each other
by a cylindrical sidewall part (24) characterised in
that the drum (20) is mounted for rotation about an
axisinclined relative to the horizontal so that the side-
wall part (24) is angled downwardly away from the
second end part (22), the first end part (21) and the
sidewall part (24) being completely closed to contain
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water in the drum (20) and a plurality of drain holes
(25) being formed in the second end part, to allow
water to collect in the drum (20) in a region between
the sidewall part (24) and the first end part (21), be-
neath the drain holes (25).

Awashing machine including a tub (11) and rotatably
mounted drum (20) within the tub (11) to receive
laundry to be washed, the drum (20) having first and
second end parts (21,22) spaced from each other
by a cylindrical sidewall part (24) characterised in
that the drum (20) is mounted for rotation about an
axisinclinedrelative to the horizontal so that the side-
wall part (24) is angled downwardly away from the
second end part (22), wherein a plurality of drain
holes (25) is formed in the second end part (22), the
first end part (21) and the sidewall part (24) being
completely closed to contain water in the drum (20)
with the exception of additional drain holes (25b) be-
ing formed around the edge of the sidewall part (24)
adjacent to the second end part (22), to allow water
to collect in the drum (20) in a region between the
sidewall part (24) and the first end part (21), beneath
the drain holes (25, 25).

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

A washing machine according to claim 3, wherein
the angle of inclination of the sidewall part (24) rel-
ative to the horizontal is less than the angle of incli-
nation of the axis of rotation of the drum (20) relative
to the horizontal.

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

A washing machine according to claim 5, wherein
the plurality of drain holes (25) in the second end
part (22) are arranged in a first circular pattern and
at least one further circular pattern concentric with
the first circular pattern.

A washing machine according to claim 2, wherein
the junction between said second end part (22) and
the sidewall part (24) is curved and the drain holes
(25) are formed in the curved region.

A washing machine according to any preceding
claim comprising an inlet opening (23) formed in the
second end part (22) of the drum (20) to be directed
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10.

1.

12.

13.

14.

15.

16.

upward and forward, a drive unit (13) to drive the
drum (20) and a water circulation unit (60) to feed
the water from the tub (11) into the drum (20).

The washing machine of claim 8 further comprising
a heater (40) provided in a lower portion of the tub
(11) which heats the water.

The washing machine of claim 8 or claim 9 further
comprising a drain unit (50) having a drain pipe
(51,53) connected to the lower portion of the tub (11)
and a drain pump (52) mounted to an intermediate
portion of the drain pipe (51).

The washing machine of any of claims 8 to 10, where-
in the water circulation unit (60) comprising a control
valve (61) mounted to the drain pipe (51) of the drain
unit (50) at a position around an outlet of the drain
pump (52) to control a flow direction of the water
flowing from the drain pump (52), a water circulation
pipe (62) extending from the control valve (61) to the
inletopening (23) of the drum (20) and a spray nozzle
(63) mounted to an outlet of the water circulation pipe
(62) to spray the water into the drum (20).

The washing machine of any of claims 8to 11, where-
in the first end part (21) closes the drum (20) and is
coupled to a rotating shaft (12) at a centre of the first
end part (21), the inlet opening (23) being provided
at a central portion of the second end part (22) and
wherein an inner diameter of the sidewall part (24)
increases along a direction from the first end part
(21) to the upwardly directed second end part (22)
to allow an internal surface of the sidewall part (24)
to be inclined.

The washing machine of any of claims 8 to 12 further
comprising a detergent supplying unit (18) and a wa-
ter supplying unit (30) installed in a housing (10)
above the water to respectively feed each of a de-
tergent and water into the tub (11).

The washing machine of claim 13 wherein the de-
tergent supply unit (18) is placed a front part of the
housing (10) to allow the user to feed the detergent
into the tub (11).

The washing machine of claim 13 or claim 14 wherein
the water supply unit (30) comprises a first water
feed pipe (32) which extends from an external water
supply pipe to the detergent supply unit (18), a sec-
ond water feed pipe (33) which extends from the de-
tergent supply unit (18) to the tub (11), and a control
valve (34) which is mounted to an intermediate por-
tion of the first water feed pipe (32) to control a flow
of the water to be fed into the tub (11).

The washing machine of claim 9 wherein the heater
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(40) is installed in a heater holding part (41) in which
a predetermined amount of water is collected to a
level to allow the heater (40) to be submerged into
the water.

The washing machine of claim 16 wherein the heater
holding part (41) has a pan-shaped appearance.

The washing machine of claim 10 wherein the drain
pipe (51) comprises a first drain pipe (51) connected
to a drain port (42) provided at a lower portion of the
tub (11), and a second drain pipe (53) which extends
from an outlet of the drain pump (52) and allows wa-
ter to be drained to an outside of a housing (10).

A washing machine according to claim 1, wherein
the drum (20) is installed in the tub (11) by use of a
rotating shaft (12) and the side wall part (24) is in-
clined relative to the rotating axis of the drum (20)
so that an inner diameter of the drum (20) increases
along a direction from the first end part (21) coupled
to the rotating shaft, to the second end part (22) hav-
ing an inlet opening (23), the drum (20) being closed
around the sidewall part (24) and a drain hole
(25,25b) being provided on the drum (20) at a posi-
tion adjacent to the inlet opening (23).

A washing machine according to claim 1, wherein
the drum (20) is included in the tub (11) to be inclined
so that the second end part (22) of the drum (20)
having aninlet opening (23) is positioned to be higher
than the first end part (21) of the drum (20) coupled
to a rotating shaft (12) and the sidewall part (24) of
the drum (20) beinginclined so thataninner diameter
of the drum (20) increases along a direction from the
first end part (21) to the second end part (22), and a
drain hole provided on the drum (20) at a position
adjacent to the inlet opening (23) of the second end
part (22), a drive unit (13) to drive the drum (20) and
a water circulation unit (60) to feed the water from
the tub (11) into the drum (20).

Patentanspriiche

1.

Waschmaschine, umfassend einen Wasserbehalter
(11) und eine drehbar montierte Trommel (20) in dem
Wasserbehalter (11), um zu waschende Wasche
aufzunehmen, wobei die Trommel (20) einen ersten
und einen zweiten Endteil (21,22) aufweist, die durch
einen zylindrischen Seitenwandteil (24) voneinan-
der beabstandet sind, dadurch gekennzeichnet,
dass die Trommel (20) zur Drehung um eine gegen-
Uber der Horizontalen geneigte Achse montiert ist,
sodass der Seitenwandteil (24) von dem zweiten
Endteil (22) weg nach unten schraggestellt ist, wobei
der erste Endteil (21) und der Seitenwandteil (24)
vollstdndig geschlossen sind, um Wasser in der
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Trommel (20) einzuschlieBen und eine Vielzahl von
Ablaufléchern (25) in dem zweiten Endteil gebildet
ist,umzuzulassen, dass sich Wasser in einer Region
zwischen dem Seitenwandteil (24) und dem ersten
Endteil (21) unter den Ablaufléchern (25) in der
Trommel (20) ansammelt.

Waschmaschine, umfassend einen Wasserbehalter
(11) und eine drehbar montierte Trommel (20) indem
Wasserbehalter (11), um zu waschende Wasche
aufzunehmen, wobei die Trommel (20) einen ersten
und einen zweiten Endteil (21,22) aufweist, die durch
einen zylindrischen Seitenwandteil (24) voneinan-
der beabstandet sind, dadurch gekennzeichnet,
dass die Trommel (20) zur Drehung um eine gegen-
Uber der Horizontalen geneigte Achse montiert ist,
sodass der Seitenwandteil (24) von dem zweiten
Endteil (22) weg nach unten schraggestelltist, wobei
eine Vielzahl von Ablaufléchern (25) in dem zweiten
Endteil (22) gebildet ist, wobei der erste Endteil (21)
und der Seitenwandteil (24) vollstédndig geschlossen
sind, um Wasser in der Trommel (20) einzuschlie-
Ben, mit der Ausnahme, dass zusatzliche Ablaufl6-
cher (25b) um den Rand des Seitenwandteils (24)
benachbart dem zweiten Endteil (22) gebildet sind,
um zuzulassen, dass sich Wasser in einer Region
zwischen dem Seitenwandteil (24) und dem ersten
Endteil (21) unter den Ablaufléchern (25,25b) in der
Trommel (20) ansammelt.

Waschmaschine nach Anspruch 1 oder Anspruch 2,
wobei der Neigungswinkel des Seitenwandteils (24)
gegeniber der Horizontalen vom Neigungswinkel
der Achse, um die sich die Trommel (20) dreht, ver-
schieden ist, sodass, wenn sich die Trommel (20)
dreht, darin enthaltenes Wasser zu den Ablauflo-
chern (25) geleitet wird.

Waschmaschine nach Anspruch 3, wobei der Nei-
gungswinkel des Seitenwandteils (24) gegeniber
der Horizontalen kleiner ist als der Neigungswinkel
der Drehachse der Trommel (20) gegentiber der Ho-
rizontalen.

Waschmaschine nach einem der vorangehenden
Anspriiche, wobei die Vielzahl von Ablaufléchern
(25) in einem Kreismuster in dem zweiten Endteil
(22) angeordnet sind.

Waschmaschine nach Anspruch 5, wobei die Viel-
zahl von Ablaufléchern (25) in dem zweiten Endteil
(22) in einem ersten Kreismuster und mindestens
einem weiteren, mit dem ersten Kreismuster kon-
zentrischen Kreismuster angeordnet sind.

Waschmaschine nach Anspruch 2, wobei die Ver-
bindung zwischen dem zweiten Endteil (22) und dem
Seitenwandteil (24) gekrimmt ist und die Ablaufl6-
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cher (25) in der gekrimmten Region gebildet sind.

Waschmaschine nach einem der vorangehenden
Anspriiche, umfassend eine Einlasséffnung (23), die
in dem zweiten Endteil (22) der Trommel (20) gebil-
det ist, um nach oben und nach vorne gerichtet zu
sein, eine Antriebseinheit (13) zum Antreiben der
Trommel (20) und eine Wasserumwalzeinheit (60)
zum Einspeisen des Wassers von dem Wasserbe-
halter (11) in die Trommel (20).

Waschmaschine nach Anspruch 8, weiter umfas-
send eine in einem unteren Abschnitt des Wasser-
behalters (11) vorgesehene Heizvorrichtung (40),
die das Wasser erwarmt.

Waschmaschine nach Anspruch 8 oder Anspruch 9,
weiter umfassend eine Ablaufeinheit (50), die eine
mitdem unteren Abschnitt des Wasserbehalters (11)
verbundene Ablaufleitung (51,53) und eine an einem
mittleren Abschnitt der Ablaufleitung (51) montierte
Ablaufpumpe (52) aufweist.

Waschmaschine nach einem der Anspriiche 8 bis
10, wobei die Wasserumwalzeinheit (60) Folgendes
umfasst: ein Steuerventil (61), das an einer Stelle
um einen Auslass der Ablaufpumpe (52) an der Ab-
laufleitung (51) der Ablaufeinheit (50) montiert ist,
um eine Strémungsrichtung des von der Ablaufpum-
pe (52) flieRenden Wassers zu steuern, eine Was-
serumwalzleitung (62), das sich von dem Steuerven-
til (61) zu der Einlasséffnung (23) der Trommel (20)
erstreckt und eine Sprihdiise (63), die an einem
Auslass der Wasserumwalzleitung (62) montiert ist,
um das Wasser in die Trommel (20) zu spriihen.

Waschmaschine nach einem der Anspriiche 8 bis
11, wobei der erste Endteil (21) die Trommel (20)
schlie3t und an eine Drehwelle (12) an einer Mitte
des ersten Endteils (21) gekoppeltist, wobei die Ein-
lassoffnung (23) an einem mittleren Abschnitt des
zweiten Endteils (22) vorgesehen ist und wobei ein
Innendurchmesser des Seitenwandteils (24) entlang
einer Richtung von dem ersten Endteil (21) zu dem
nach oben gerichteten zweiten Endteil (22) zunimmt,
um zuzulassen, dass eine innere Oberflache des
Seitenwandteils (24) geneigt ist.

Waschmaschine nach einem der Anspriiche 8 bis
12, weiter umfassend eine Waschmittel-Zufuhrein-
heit (18) und eine Wasserzufuhreinheit (30), die in
einem Gehause (10) Uber dem Wasser installiert
sind, um jeweils ein Waschmittel bzw. Wasserin den
Wasserbehalter (11) einzuspeisen.

Waschmaschine nach Anspruch 13, wobei die
Waschmittel-Zufuhreinheit (18) in einem vorderen
Teil des Gehauses (10) platziert ist, um zuzulassen,
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15.

16.

17.

18.

19.

20.

dass der Benutzer das Waschmittel in den Wasser-
behalter (11) einspeist.

Waschmaschine nach Anspruch 13 oder Anspruch
14, wobei die Wasserzufuhreinheit (30) Folgendes
umfasst: eine erste Wasserspeiseleitung (32), die
sich von einer externen Wasserzufuhrleitung zur
Waschmittel-Zufuhreinheit (18) erstreckt, eine zwei-
te Wasserspeiseleitung (33), die sich von der
Waschmittel-Zufuhreinheit (18) zu dem Wasserbe-
halter (11) erstreckt und ein Steuerventil (34), das
an einem mittleren Abschnitt der ersten Wasserspei-
seleitung (32) montiert ist, um einen Fluss des in den
Wasserbehalter (11) einzuspeisenden Wassers zu
steuern.

Waschmaschine nach Anspruch 9, wobei die Heiz-
vorrichtung (40) in einem Heizvorrichtungs-Halteteil
(41) installiertist, in dem eine vorherbestimmte Was-
sermenge auf ein Niveau gesammelt wird, um zuzu-
lassen, dass die Heizvorrichtung (40) in das Wasser
eingetaucht wird.

Waschmaschine nach Anspruch 16, wobei der Heiz-
vorrichtungs-Halteteil (41) eine wannenférmige Er-
scheinung aufweist.

Waschmaschine nach Anspruch 10, wobei die Ab-
laufleitung (51) eine erste Ablaufleitung (51), die mit
einem an einem unteren Abschnitt des Wasserbe-
halters (11) vorgesehenen Ablaufanschluss (42)
verbunden ist und eine zweite Ablaufleitung (53), die
sich von einem Auslass der Ablaufpumpe (52) er-
streckt und zulasst, dass Wasser zu einem AufReren
eines Gehauses (10) abgelassen wird, umfasst.

Waschmaschine nach Anspruch 1, wobei die Trom-
mel (20) durch Verwendung einer Drehwelle (12) in
dem Wasserbehalter (11) installiert ist und der Sei-
tenwandteil (24) gegenitber der Drehachse der
Trommel (20) geneigt ist, sodass ein Innendurch-
messer der Trommel (20) entlang einer Richtung von
dem ersten an die Drehwelle gekoppelten Endteil
(21) zu dem eine Einlassoffnung (23) aufweisenden
zweiten Endteil (22) zunimmt, wobei die Trommel
(20) um den Seitenwandteil (24) geschlossen istund
ein Ablaufloch (25,25b) an einer Stelle benachbart
der Einlasso6ffnung (23) an der Trommel (20) vorge-
sehen ist.

Waschmaschine nach Anspruch 1, wobei die Trom-
mel (20) in dem Wasserbehalter (11) beinhaltet ist,
um geneigt zu sein, sodass der eine Einlasséffnung
(23) aufweisende zweite Endteil (22) der Trommel
(20) dazu positioniert ist, héher zu sein als der an
eine Drehwelle (12) gekoppelte erste Endteil (21)
der Trommel (20) und der Seitenwandteil (24) der
Trommel (20) geneigt ist, sodass ein Innendurch-
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messer der Trommel (20) entlang einer Richtung von
dem ersten Endteil (21) zu dem zweiten Endteil (22)
zunimmt und wobei ein Ablaufloch an einer Stelle
benachbart der Einlasséffnung (23) des zweiten
Endteils (22) an der Trommel (20) vorgesehen ist,
eine Antriebseinheit (13) zum Antreiben der Trom-
mel (20) und eine Wasserumwalzeinheit (60) zum
Einspeisen des Wassers von dem Wasserbehalter
(11) in die Trommel (20).

Revendications

Machine a laver comprenant une cuve (11) et un
tambour (20) monté de maniére rotative a l'intérieur
de la cuve (11) servant a recevoir du linge devant
étre lavé, le tambour (20) ayant des premiere et
deuxiéeme parties d’extrémité (21, 22) espacées
I'une par rapport a l'autre par une partie de paroi
latérale cylindrique (24), caractérisée en ce que le
tambour (20) est monté a des fins de rotation autour
d’'un axe incliné par rapport a I'horizontale de telle
sorte que la partie de paroi latérale (24) est inclinée
vers le bas a I'opposé par rapport a la deuxiéme
partie d’extrémité (22), la premiére partie d’extrémité
(21) et la partie de paroi latérale (24) étant entiere-
mentfermées pour contenir de I'eau dans le tambour
(20) et une pluralité de trous de vidange (25) étant
formés dans la deuxiéme partie d’extrémité, pour
permettre a I'eau de s’accumuler dans le tambour
(20) dans une région entre la partie de paroi latérale
(24) et la premiére partie d’extrémité (21), sous les
trous de vidange (25).

Machine a laver comprenant une cuve (11) et un
tambour (20) monté de maniére rotative a l'intérieur
de la cuve (11) servant a recevoir du linge devant
étre lavé, le tambour (20) ayant des premiere et
deuxiéeme parties d’extrémité (21, 22) espacées
I'une par rapport a l'autre par une partie de paroi
latérale cylindrique (24), caractérisée en ce que le
tambour (20) est monté a des fins de rotation autour
d’'un axe incliné par rapport a I'horizontale de telle
sorte que la partie de paroi latérale (24) est inclinée
vers le bas a I'opposé par rapport a la deuxiéme
partie d’extrémité (22), dans laquelle une pluralité
de trous de vidange (25) sontformés dans la deuxié-
me partie d’extrémité (22), la premiére partie d’ex-
trémité (21) et la partie de paroi latérale (24) étant
entiérement fermées pour contenir de I'eau dans le
tambour (20) a I'exception de trous de vidange sup-
plémentaires (25b) qui sont formés autour du bord
de la partie de paroi latérale (24) de maniere adja-
cente par rapport a la deuxiéme partie d’extrémité
(22), pour permettre a I'eau de s’accumuler dans le
tambour (20) dans une région entre la partie de paroi
latérale (24) et la premiére partie d’extrémité (21),
sous les trous de vidange (25, 25b).
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10.

1.

Machine a laver selon la revendication 1 ou la re-
vendication 2, dans laquelle I'angle d’inclinaison de
la partie de paroi latérale (24) par rapport a I'hori-
zontale est différent de I'angle d’inclinaison de 'axe
autour duquel le tambour (20) tourne de telle sorte
que, quand le tambour (20) tourne, I'eau contenue
dans celui-ci est dirigée vers les trous de vidange
(25).

Machine a laver selon la revendication 3, dans la-
quelle 'angle d’inclinaison de la partie de paroi laté-
rale (24) par rapport a I'horizontale est inférieur a
I'angle d’inclinaison de I'axe de rotation du tambour
(20) par rapport a I'horizontale.

Machine a laver selon I'une quelconque des reven-
dications précédentes, dans laquelle la pluralité de
trous de vidange (25) sont agencés selon une con-
figuration circulaire dans la deuxieme partie d’extré-
mité (22).

Machine a laver selon la revendication 5, dans la-
quelle la pluralité de trous de vidange (25) dans la
deuxieme partie d’extrémité (22) sont agencés selon
une premiere configuration circulaire et au moins
une autre configuration circulaire concentrique par
rapport a la premiére configuration circulaire.

Machine a laver selon la revendication 2, dans la-
quelle la jonction entre ladite deuxiéme partie d’ex-
trémité (22) et la partie de paroilatérale (24) est cour-
be et les trous de vidange (25) sont formés dans la
région courbe.

Machine a laver selon I'une quelconque des reven-
dications précédentes, comportant une ouverture
d’entrée (23) formée dans la deuxiéme partie d’ex-
trémité (22) du tambour (20) devant étre dirigée vers
le haut et vers I'avant, une unité d’entrainement (13)
servant a entrainer le tambour (20) et une unité de
circulation d’eau (60) servant a alimenter de I'eau
depuis la cuve (11) jusque dans le tambour (20).

Machine a laver selon la revendication 8, comportant
par ailleurs un élément chauffant (40) mis en oeuvre
dans une partie inférieure de la cuve (11) qui chauffe
I'eau.

Machine a laver selon la revendication 8 ou la re-
vendication 9, comportant par ailleurs une unité de
vidange (50) ayant un tuyau de vidange (51, 53) rac-
cordé a la partie inférieure de la cuve (11) et une
pompe de vidange (52) montée sur une partie inter-
médiaire du tuyau de vidange (51).

Machine a laver selon I'une quelconque des reven-
dications 8 a 10, dans laquelle I'unité de circulation
d’eau (60) comporte une vanne de régulation (61)
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montée au niveau du tuyau de vidange (51) de 'unité
de vidange (50) au niveau d’'une position autour
d’une sortie de la pompe de vidange (52) pour régu-
ler une direction d’écoulement de I'eau s’écoulant
en provenance de la pompe de vidange (52), un
tuyau de circulation d’eau (62) s’étendant depuis la
vanne de régulation (61) jusqu’al’'ouverture d’entrée
(23) du tambour (20) et une buse de pulvérisation
(63) montée sur une sortie du tuyau de circulation
d’eau (62) pour pulvériser I'eau dans le tambour (20).

Machine a laver selon I'une quelconque des reven-
dications 8 a 11, dans laquelle la premiére partie
d’extrémité (21) ferme le tambour (20) et est accou-
plée a un arbre tournant (12) au niveau d’un centre
de la premiere partie d’extrémité (21), I'ouverture
d’entrée (23) étant mise en oeuvre au niveau d’'une
partie centrale de la deuxiéme partie d’extréemité (22)
et dans laquelle un diamétre intérieur de la partie de
paroi latérale (24) augmente le long d’une direction
allant de la premiére partie d’extrémité (21) jusqu’a
la deuxieme partie d’extrémité (22) dirigée vers le
haut pour permettre a une surface interne de la partie
de paroi latérale (24) d’étre inclinée.

Machine a laver selon I'une quelconque des reven-
dications 8 a 12, comportant par ailleurs une unité
d’alimentation en produits détergents (18) etune uni-
té d’alimentation en eau (30) installées dans un lo-
gement (10) au-dessus de I'eau a des fins d’alimen-
tation respective de chacun parmi un produit déter-
gent et de I'eau jusque dans la cuve (11).

Machine a laver selon la revendication 13, dans la-
quelle l'unité d’alimentation en produits détergents
(18) est placée au niveau d’une partie avant du lo-
gement (10) pour permettre a l'utilisateur d’alimenter
le produit détergent jusque dans la cuve (11).

Machine a laver selon la revendication 13 ou la re-
vendication 14, dans laquelle I'unité d’alimentation
en eau (30) comporte un premier tuyau d’alimenta-
tion en eau (32) qui s’étend depuis un tuyau d’ali-
mentation en eau externe jusqu’a I'unité d’alimenta-
tion en produits détergents (18), un deuxiéme tuyau
d’alimentation en eau (33) qui s’étend depuis l'unité
d’alimentation en produits détergents (18) jusqu’ala
cuve (11), et une vanne de régulation (34) qui est
montée sur une partie intermédiaire du premier
tuyau d’alimentation en eau (32) pour réguler un
écoulement de I'eau devant étre alimentée jusque
dans la cuve (11).

Machine a laver selon la revendication 9, dans la-
quelle I'élément chauffant (40) est installé dans une
partie de retenue (41) pour élément chauffant dans
laquelle une quantité prédéterminée d’eau est accu-
mulée jusqu'a un niveau permettant a I'élément
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17.

18.

19.

20.

18
chauffant (40) d’étre submergé dans l'eau.

Machine a laver selon la revendication 16, dans la-
quelle la partie de retenue (41) pour élément chauf-
fant a un aspect en forme de cuvette.

Machine a laver selon la revendication 10, dans la-
quelle le tuyau de vidange (51) comporte un premier
tuyau de vidange (51) raccordé a un orifice de vi-
dange (42) mis en oeuvre au niveau d’une partie
inférieure de la cuve (11), et un deuxiéme tuyau de
vidange (53) qui s’étend depuis une sortie de la pom-
pe de vidange (52) et qui permet a I'eau d’étre vi-
dangée vers une partie extérieure d’'un logement
(10).

Machine a laver selon la revendication 1, dans la-
quelle le tambour (20) est installé dans la cuve (11)
par l'utilisation d’'un arbre tournant (12) et la partie
de paroi latérale (24) est inclinée par rapport a I'axe
de rotation du tambour (20) de telle sorte qu’un dia-
meétre intérieur du tambour (20) augmente le long
d’une direction allant depuis la premiére partie d’ex-
trémité (21) accouplée a I'arbre tournant, jusqu’a la
deuxiéme partie d’extrémité (22) ayant une ouvertu-
re d’entrée (23), le tambour (20) étant fermé autour
de la partie de paroi latérale (24) et un trou de vidan-
ge (25, 25b) étant mis en oeuvre sur le tambour (20)
au niveau d’'une position adjacente par rapport a
I'ouverture d’entrée (23).

Machine a laver selon la revendication 1, dans la-
quelle le tambour (20) est inclus dans la cuve (11)
pour étre incliné de telle sorte que la deuxiéme partie
d’extrémité (22) dutambour (20) ayant une ouverture
d’entrée (23) est positionnée pour étre plus haute
par rapport a la premiere partie d’extremité (21) du
tambour (20) accouplée a un arbre tournant (12) et
la partie de paroi latérale (24) du tambour (20) étant
inclinée de telle sorte qu’'un diamétre intérieur du
tambour (20) augmente le long d’une direction allant
de la premiére partie d’extrémité (21) jusqu'a la
deuxiéme partie d’extrémité (22), et un trou de vi-
dange mis en oeuvre sur le tambour (20) au niveau
d’'une position adjacente par rapport a I'ouverture
d’entrée (23) de la deuxieme partie d’extrémité (22),
une unité d’entrainement (13) servant a entrainer le
tambour (20) et une unité de circulation d’eau (60)
servant a alimenter I'eau depuis la cuve (11) jusque
dans le tambour (20).
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