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Description

TECHNICAL FIELD

[0001] The present invention relates to a washing ma-
chine, and more particularly to a washing machine of a
drum type with an air bubble generator capable of even-
ly dispersing air bubbles throughout washing water in a
washer tub.

BACKGROUND ART

[0002] In general, the washing machines are classi-
fied into two categories. The first one of the two catego-
ries includes a whirl-type washing machine in which
washing articles are washed by a vortex flow of washing
water formed in a washer tub when a pulsator is rotated.
The second one includes a drum-type washing ma-
chine. The drum-type washing machine has a rotary
drum a portion of which lies in the washing water. In such
a rotary drum, the washing articles are put in the rotary
drum. When the rotary drum is rotated, the washing ar-
ticles in the rotary drum strike each other, so that the
washing articles are washed.
[0003] In order to enhance washing efficiency of the
drum-type washing machine, an air bubble generator for
the drum-type washing machine is proposed. FIG. 1 is
a schematic view of a conventional drum-type washing
machine with an air bubble generator, FIG. 2 is an en-
larged perspective view of the rotary drum of FIG. 1, and
FIG. 3 is an enlarged perspective view of the air bubble
generator of FIG. 1. FIG.4 shows respective views of
another embodiment of an air bubble generator and a
rotary drum.
[0004] Hereinafter, the conventional drum-type wash-
ing machine with an air bubble generator as for example
known from US 5,253,380 will be described with refer-
ence to accompanying drawings.
[0005] In general, a drum-type washing machine in-
cludes a housing (10) and a washer tub mounted in the
housing (10) to accommodate washing water. The shaft
(not shown) of the rotary drum(30) is mounted parallel
to the surface of the washing water. A portion of the ro-
tary drum(30) is sunk in the washing water. The rotary
drum(30) has a plurality of through-holes(32). The
through-holes(32) are formed in a certain pattern for the
washing water to flow in and out of the rotary drum(30).
[0006] The surface of the rotary drum(30) is formed
with four backward curved vane-type latches(34). Each
of the four backward curved vane-type latches(34) has
a latch surface(36) which continuously increases its
height in a radial direction forwardly from the beginning
to the end of the latch surface(36). The four backward
curved vane-type latches(34) are each spaced apart in
a certain distance along the surface of the rotary drum
(30). The end of the latch surface(36) has two plate-
shaped latch edges(37) at both side ends protruding in
a radial direction. A slit between the two latch edges(37)

is formed to backwardly decrease its height in a radial
direction, and the slit is wide enough for air bubbles to
pass through and into the rotary drum(30) from the
washing water.
[0007] The air bubble generator(40) is disposed over
the bottom of washer tub and connected with an air
pump(not shown) through a conduit(42). The air bubble
generator(40) is operated to supply a certain amount of
air bubbles periodically and at one time into the rotary
drum(30). The air bubble generator(40) is completely
sunk in the washing water. As shown in FIG. 3, the air
bubble generator(40) is constituted with a coverless
box-type case (44) and an air bubble-generating plate
(48). The air bubble-generating plate (48) covers the
box-type case (44), to thereby form space between
them. The case(44) prevents air flowing in through the
conduit(42) from flowing out of the air bubble generator
(40) except through the air bubble-generating plate(48).
An inlet(45) with which the conduit(42) is connected is
provided in the bottom of the case(44). A porous mem-
ber(46) is mounted between the case(44) and the air
bubble-generating plate(48). The air bubble-generating
plate(48) has a plurality of through-holes(49) for supply-
ing air bubbles into the washing water. The plurality of
through-holes(49) are small enough in diameter for an
air bubble to maintain its shape.
[0008] Hereinafter, operations of a conventional air
bubble generator as mentioned above will be described.
[0009] The porous member (46) in the case(44) under
the washing water passes air flowing in through the inlet
(45) onto the air bubble-generating plate(48). The air
bubbles from the air bubble-generating plate(48) go up
directly through the porous member(46). Only a small
amount of air bubbles from the porous member (46)
passes through the through-holes(49) onto the rotary
drum(30). However, most of the air bubbles from the po-
rous member(46) move along the lower side of the air
bubble-generating plate(48) into the sides thereof be-
cause of a water membrane formed in each of the
through-holes(49). The air, from the air bubbles, gath-
ered under the sides of the air bubble-generating plate
(48) is stuck by the sides of the case(44) and passes
through the porous member (46) and the air bubble-gen-
erating plate(48) toward the rotary drum(30). The air
bubbles from the through-holes(49) flow into the wash-
ing water in the rotary drum(30) through the slit(38) as
the rotary drum(30) is rotated. The air bubbles in the
washing water serve to wash washing articles.
[0010] However, in the conventional air bubble gen-
erator, more air bubbles are generated from the sides
of the air bubble-generating plate compared to those
from the air bubble-generating plate except the sides.
Accordingly, the amount of air bubbles does not flow
evenly in the rotary drum as the rotary drum is rotated,
to thereby reduce washing efficiency.
[0011] Further, in a washing machine with the conven-
tional air bubble generator, since the rotary drum is
mounted far apart from the sides of the air bubble gen-
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erator, the air bubbles are likely to disappear in the
washing water before reaching the rotary drum.
[0012] An other conventional air bubble generator
(100) as shown in FIG. 4 is constituted with a case (120),
a porous member (180), and an air bubble-generating
plate(hearinafter, called "a plate") (160). The air bubble
generator (100) has space between the case (120) and
the plate (160). The porous member (180) is mounted
in the space. The bottom (140) of the case (120) has an
inlet (145) connected with a conduit (50) which is a pas-
sageway for compressed air. The plate (160) has a plu-
rality of through-holes (165). The plate (160) is curved
to have the same curvature as that of a rotary drum
(110). Accordingly, the distance between the outer sur-
face of a rotary drum (110) and the air bubble generator
(100) becomes uniform. Further, the height from the bot-
tom of the case (120) to each end of the two edges, for
example, each end of the left and right edges, of the
plate (160) is larger than that from the bottom of the case
(120) to the portion of the plate (160) opposite to the
inlet (145).
[0013] Operations of said conventional air bubble
generator (100) will be described hereinafter.
[0014] Air from an air compressor(not shown) flows in
the air bubble generator (100) through the conduit (50).
The air in the air bubble generator (100) passes through
the porous member (180) completely sunk in the wash-
ing water and up to the plate (160). The air reaching to
the plate (160) may be transmitted in the shape of air
bubbles, and passes through the through-holes (165)
into the washing water. The air bubbles from the plate
(160) flow in the rotary drum (hereinafter, called "drum")
(110) together with the washing water as the drum (110)
is rotated. The air bubbles in the drum (110) serve to
wash washing articles.
[0015] In the air bubble generator , the drum has the
same curvature as that of the plate (160). That is, since
the distance between the drum and the plate are the
same all the time, air bubbles from the plate can flow in
the drum at the same rate all the time irrespectively of
a generation position of the air bubbles, to thereby en-
hance washing efficiency.

DISCLOSURE OF INVENTION

[0016] It is the first object of the present invention to
provide a washing machine with an air bubble generator
capable of evenly generating air bubbles.
[0017] It is the second object of the present invention
to provide a washing machine with an air bubble gener-
ator capable of enhancing washing efficiency for wash-
ing articles.
[0018] It is the third object of the present invention to
provide a washing machine with an air bubble generator
capable of providing more air bubbles which reach
washing articles.
[0019] In order to achieve the objects, a washing ma-
chine with an air bubble generator generates air bubbles

from air into washing water in a washer tub. The washing
machine has a rotary drum for washing. The air bubble
generator comprises an open box-type case. The open
box-type case has an inlet in the bottom thereof for a
passageway of compressed air and space therein for
accommodating the compressed air. An air bubble-gen-
erating plate (hereinafter, called "a plate") fixedly covers
the open box-type case and has through-holes therein,
and provides air bubbles in the washing water. The plate
advantageously has the same curvature as the curva-
ture of the rotary drum. According to one aspect of the
invention,a porous member provides the accommodat-
ed compressed air with passageways. The porous
member has a plurality of compartment forming mem-
bers symmetrically arranged about the inlet.
[0020] Variations of said washing machine relate to
the following features. The plurality of compartment
forming members is arranged along the upper surface
of the porous member. Each of the plurality of compart-
ment forming members is spaced apart from the bottom
of the case. The plurality of compartment forming mem-
bers is constituted with an array of pairs of compartment
forming members, that is, a first pair of compartment
forming members, a second pair of compartment form-
ing members, and a third pair of compartment forming
members. The first pair of compartment forming mem-
bers protrudes to be arranged along the lower surface
of the plate and to be spaced apart from the bottom of
the case in a first distance. The second pair of compart-
ment forming members protrudes to be arranged in par-
allel with the first pair of compartment forming members
and to be spaced apart from the bottom of the case in
a second distance. The third pair of compartment form-
ing members protrudes to be arranged in parallel with
the second pair of compartment forming members and
to be spaced apart from the bottom of the case in a third
distance, wherein the first distance is larger than the
second distance and the second distance is larger than
the third distance. The plurality of compartment forming
members is five pairs of compartments. The five pairs
of compartment forming members protrude to be ar-
ranged along the lower surface of the plate and to be
spaced apart from the bottom of the case in the same
distance. The interval between the compartment form-
ing members becomes less in directions from a center
portion to opposite edge portions of the plate. According
to a second aspect of the invention, the plate has a plu-
rality of ribs along the lower surface thereof to provide
air bubbles in the washing water. Advantageously, each
of the plurality of ribs has the same length and is spaced
apart from the bottom of the case, the plurality of the
ribs are constituted with a plurality of front ribs and a
plurality of back ribs. Moreover the plurality of front ribs
and the plurality of back ribs can be arranged in an al-
ternate manner. Then the interval between the plurality
of ribs can become less in directions from one edge to
another edge of the plate.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021] These and other objects and features of the
present invention can be understood through the follow-
ing embodiment with reference to the accompanying
drawings, in which:

FIG. 1 is a schematic view of a conventional drum-
type washing machine with an air bubble generator;
FIG. 2 is an enlarged perspective view of the rotary
drum of FIG. 1;
FIG. 3 is an enlarged perspective view of the air 25
bubble generator of FIG. 1;
FIG. 4 shows perspective views of an other air bub-
ble generator and a rotary drum ;
FIG. 5 is a perspective view of an air bubble gener-
ator according to the first embodiment of the
present invention;
FIG. 6 is a top view of an air bubble-generating plate
according to the first embodiment of the present in-
vention;
FIG. 7 is a vertically cross-sectioned view of an air
bubble generator according to the second embodi-
ment of the present invention;
FIG. 8 is a top view of an air bubble-generating plate
according to the second embodiment of the present
invention;
FIG. 9 is a vertically cross-sectioned view of an air
bubble generator according to the third embodi-
ment of the present invention;
FIG. 10 is a top view of an air bubble-generating
plate according to the third embodiment of the
present invention;
FIG. 11 is a vertically cross-sectioned view of an air
bubble generator according to the fourth embodi-
ment of the present invention; and
FIG. 12 is a top view of an air bubble-generating
plate according to the fourth embodiment of the
present invention.

BEST MODE FOR CARRYING OUT OF THE
INVENTION

[0022] Hereinafter, an air bubble generator according
to preferred embodiments of the present invention with
reference to FIGs. 5-12 will be described.

The First Embodiment

[0023] An air bubble generator 200 as shown in FIG.
5 is constituted with a case 220, a porous member 280,
and an air bubble-generating plate(hereinafter, called "a
plate") 260. The air bubble generator 200 has space be-
tween the case 220 and the plate 260. The porous mem-
ber 280 is mounted in the space. The bottom 240 of the
case 220 has an inlet 245 connected with a conduit 60
which is a passageway of compressed air. The plate 260
has a plurality of through-holes 265. The plate 260 is

made with the same process as the embodiment of FIG.
4. The porous member 280 has a pair of compartment
forming members 283 and 286 to divide the porous
member 280 into a center portion A and side portions
B. The positions of the compartment forming members
283 and 286 are determined to evenly generate air bub-
bles throughout the center portion A and each of the side
portions B. The compartment forming members 283 and
286 are spaced apart from the bottom 240 of the case
220. The upper portion of each of the compartment
forming members 283 and 286 is in contact with the low-
er surface of the plate 260. The compartment forming
members 283 and 286 are mounted between the col-
umns of through-holes 265. The upper portions of the
compartment forming members 283 and 286 are ar-
ranged to have the same distance from the shaft of the
drum as shown in FIG. 4. Further, the lower portions of
the compartment forming members 283 and 286 are ar-
ranged to have the same distance from the bottom 240
of the case 220. The length of each of the compartment
forming members 283 and 286 is the same as the length
of the plate 260, as shown in FIG. 6.
[0024] Operations of the air bubble generator 200 ac-
cording to the first embodiment of the present invention
will be described hereinafter.
[0025] Air from an air compressor(not shown) flow in
the air bubble generator 200 through the conduit 60. The
air in the air bubble generator 200 passes through the
porous member 280 sunk in the washing water and up
to the plate 260. The air in the air bubble generator 200
flow toward the plate 260. As the air reaches the lower
surface of the plate 260, the air moves along the lower
surface of the plate 260 to the edge portions B, for ex-
ample, the left and right edge portions, of the plate 260.
As the moving air reaches the compartment forming
members 283 and 286, a part of the moving air is pre-
vented from moving further by the compartment forming
members 283 and 286 so as to remain in the center por-
tion A. The rest of the moving air keeps moving toward
the edge portions B by passing by the compartment
forming members 283 and 286. Accordingly, the remain-
ing air in the center portion A flows out of the through-
holes 265 in the center portion of the plate 260 as air
bubbles.
[0026] In the meantime, air directly from the inlet 245
and air from the center portion A gather together in the
edge portions B. The air in the edge portions B flows out
of the through-holes 265 in the edge portions B of the
plate 260 into the washing water.
[0027] In the air bubble generator according to the first
embodiment of the present invention, the porous mem-
ber with compartment forming members inserted in par-
allel to each other is mounted apart from the bottom of
the case, and contacted with the plate. Accordingly, air
from a compressor flows in through the inlet, and the
flow-in air is supplied in the center portion A and the
edge portions B of the plate in a certain ratio by the com-
partment forming members. Accordingly, the air bubbles
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from the plate are evenly distributed.

The Second Embodiment

[0028] As shown in FIG. 7, an air bubble generator
300 is adapted to more evenly regulate the distribution
of air bubbles from the plate. The air bubble generator
300 is constituted with a case 320, a porous member
380, and an air bubble-generating plate(hereinafter,
called "a plate") 360. The air bubble generator 300 has
space between the case 320 and the plate 360. The po-
rous member 380 is mounted in the space. The bottom
340 of the case 320 has an inlet 345 connected with a
conduit 70 which is a passageway of compressed air
(not shown). The plate 360 has a plurality of through-
holes 365. The plate 360 is made with the same process
as the embodiment of Fig. 4. The porous member 380
has first compartment forming members 382, 382, sec-
ond compartment forming members 384, 384, and third
compartment forming members 386, 386. Each of the
first, second, and third compartment forming members
is spaced apart from the bottom 340 of the case 320.
Each upper portion of the compartment forming mem-
bers is contacted with the lower surface of the plate 360,
and is disposed between columns of the through-holes
365. The upper portions of the compartment forming
members are arranged to have the same distance from
the shaft of the drum. As shown in FIG. 8, the intervals
between the compartment forming members are the
same. The space in the case 320 is divided by the com-
partment forming members as a first section I, a second
section II, a third section III, and a fourth section IV. The
distance from the bottom 340 to each of the compart-
ment forming members 382, 384, and 386 is determined
for air bubbles to be evenly generated from each of the
sections of the plate 360. A distance H2 from the bottom
340 of the case 320 to the end of the second compart-
ment forming members 384 is shorter than a distance
H1 from the bottom 340 to the end of the first compart-
ment forming member 382. A distance H3 from the bot-
tom 340 to the end of the third compartment forming
member 386 is shorter than the distance H2 from the
bottom 340 to the end of the second compartment form-
ing member 384.
[0029] Operations and effect of the air bubble gener-
ator 300 according to the second embodiment of the
present invention will be described hereinafter.
[0030] Air from an air compressor (not shown) flows
in the air bubble generator 300 through the conduit 70.
The air in the air bubble generator 300 passes through
the porous member 380 sunk in the washing water up
to the plate 360. The air flowing in the air bubble gener-
ator 380 is distributed to the first section I, the second
section II, the third section III, and the fourth section IV
by the first compartment forming member 382, the sec-
ond compartment forming member 384, and the third
compartment forming member 386. At this time, more
air flows in the first section I than the other sections II

and III. As the air in the first section I reaches the lower
surface of the plate 360, the air moves along the lower
surface of the plate 360. As the moving air meets the
first compartment forming member 382, a part of the air
remains in the first section I because of the height of the
first compartment forming member 382, the rest of the
air moves to the second section II by passing the first
compartment forming member 382. As the air flowing in
the second section II reaches the plate 360, the air
moves along the lower surface of the plate 360 until the
air meet the second compartment forming member 384.
In the same manner as in the first section I, a part of the
air flowing in the second section II comes out of the
through-holes 365, and the rest of the air keeps moving
to the third section III. When the air in the third section
III reaches the plate 360, the air moves along the lower
surface of the plate 360 until the air meets the third com-
partment forming member 386. As in the first section I,
a part of the air in the third section III comes out of the
through-holes 365, and the rest of the air moves to the
fourth section IV.
[0031] The air bubble generator according to the sec-
ond embodiment of the present invention varies in dis-
tances from the bottom to the lower ends of the com-
partment forming members for regulation of air flow. Ac-
cordingly, as the air in the air bubble generator passes
the sections, a quantity of air can be regulated. Since
the distribution of air in the air bubble generator is reg-
ulated by the compartment forming members, a quantity
of air bubbles coming out of the plate can be evenly reg-
ulated.

The Third Embodiment

[0032] As shown in Fig. 9, the air bubble generator
400 is constituted with a case 420, a porous member
480, and an air bubble-generating plate(hereinafter,
called "a plate") 460. The air bubble generator 400 has
space between the case 420 and the plate 460. The po-
rous member 480 is mounted in the space. The bottom
440 of the case 420 has an inlet 445 connected with a
conduit 80 which is a passageway of compressed air.
The plate 460 has a plurality of through-holes 465. The
plate 460 is made with the same process as the embod-
iment of FIG. 4. The porous member 480 has an array
of pairs of compartment forming members, that is, a first
pair of compartment forming members 481, 481, a sec-
ond pair of compartment forming members 482, 482, a
third pair of compartment forming members 483, 483, a
fourth pair of compartment forming members 484, 484,
and a fifth pair of compartment forming members 485,
485. The porous member 480 is divided by the first sec-
tion, the second section, the third section, the fourth sec-
tion, and the fifth section . Each lower end of the com-
partment forming members is spaced apart in a uniform
distance from the bottom 440 of the case 420. Each up-
per end, that is, the upper portions of the compartment
forming members are contacted with the lower surface
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of the plate 460 and contacted between the columns of
the through-holes 465. The upper portions of the com-
partment forming members are arranged to have the
same distance from the shaft of the drum. Each interval
between the compartment forming members is deter-
mined for air bubbles to be evenly generated from the
plate 460. An interval g1 between the first compartment
forming member 481 and the second compartment
forming member 482 is larger than an interval g2 be-
tween the second compartment forming member 482
and the third compartment forming member 483. The
interval g2 between the second compartment forming
member 482 and the third compartment forming mem-
ber 483 is larger than an interval g3 between the third
compartment forming member 483 and the fourth com-
partment forming member 484. The interval g4 between
the fourth compartment forming member 484 and the
fifth compartment forming member 485 is smaller than
the interval g3 between the third compartment forming
member 483 and the fourth compartment forming mem-
ber 484. As shown in FIG. 10, Areas of the sections be-
come smaller and smaller in the direction from the cent-
er portion to the edge portion of the plate 460, so that
the number of through-holes of each section becomes
smaller.
[0033] Operations and effect of the air bubble gener-
ator 400 according to the third embodiment of the
present invention will be described hereinafter.
[0034] Air from an air compressor (not shown) flows
in the air bubble generator 400 through the conduit 80.
The air in the air bubble generator 400 passes through
the porous member 480 sunk in the washing water up
to the plate 460. The air in the air bubble generator 400
flows into the sections formed under the plate 460 by
the compartment forming members 481, 482, 483, 484,
and 485. That is, most of the air in the air bubble gen-
erator 400 (hereinafter, called "generator 400") moves
in the first section , and the rest of the air moves into the
other sections. As the air in the first section reaches the
lower surface of the plate 460, a part of the air passes
through the through-holes 465 in the shape of air bub-
bles into the washing water, and the rest of the air moves
into the second section along the first compartment
forming member 481. A part of the air in the second sec-
tion passes through the through-holes 465 as air bub-
bles, and the rest moves along the third compartment
forming member 483. As mentioned above, the air in the
generator 400 is distributed by the compartment forming
members into each of the sections and comes out of the
through-holes 465 of the plate 460. Accordingly, air bub-
bles are evenly generated throughout the plate 460.

The Fourth Embodiment

[0035] As shown in Fig. 11, the air bubble generator
500(hereinafter, called "generator 500") is constituted
with a case 520 and an air bubble-generating plate
(hereinafter, called "plate") 560. The generator 500 has

space between the case 520 and the plate 560. The
space is filled with washing water during washing proc-
ess. The bottom 540 of the case 520 has an inlet 545
connected with a conduit 90 which is a passageway of
compressed air. The plate 560 has a plurality of through-
holes 565. The plate 560 is made with the same process
as the embodiment of FIG. 4. The plate 560 has a plu-
rality of ribs(hereinafter, called "the ribs") protruded to-
ward the bottom 540. Each of the ribs protrudes from
between the columns of the through-holes 565. The up-
per ends, that is, the upper portions of the ribs, are ar-
ranged to have the same distance from the shaft of the
drum. Intervals between the ribs are determined for air
bubbles to be evenly generated from the plate 560. The
ribs are constituted with the first ribs 565, the second
ribs 566, the third ribs 567, the fourth ribs 568, and the
fifth ribs 569. Each of the ribs is spaced apart in the same
distance from the bottom 540. The interval between the
first rib 565 and the second rib 566 is larger than the
interval between the second rib 566 and the third rib 567.
The interval between the second rib 566 and the third
rib 567 is larger than the interval between the third rib
567 and the fourth rib 568. The interval between the
fourth rib 568 and the fifth rib 569 is smaller than the
interval between the third rib 567 and the fourth rib 568.
As shown in FIG. 12, all the ribs have the same length.
One ends of the first, second, and third ribs 565, 567,
and 569 are spaced apart in a certain distance D from
one edge of the plate 560 to thereby form first air non-
blocking portions, and the other ends of the first, second,
and third ribs 565, 567, and 569 are just fit to the other
edge of the plate 560 when the first, second, and third
ribs are contacted to the plate 560, that is, contacted to
the lower surface of the plate 560. The second and
fourth ribs 566 and 568 are spaced apart in a certain
distance D from the other edge to thereby form second
air non-blocking portions, which is opposite to the one
edge, and contacted to the lower surface of the plate
560.
[0036] Operations and effect of the air bubble gener-
ator 500 according to the fourth embodiment of the
present invention will be described hereinafter.
[0037] Air from an air compressor (not shown) flows
in the generator 500 through the conduit 90. The air in
the generator 500 passes through washing water in the
case 520 up to the plate 560. The air from the inlet 545
is distributed due to the ribs 565, 566, 567, 568, and 569
into sections under the plate 560. That is, most of the
air from the inlet 545 moves toward the plate 560. As
the air reaches the lower surface of the plate 560, a part
of the air passes through the through-holes 565 of the
plate 560 in air bubbles into the washing water, and the
rest of the air moves to the second rib 566 through first
air non-blocking portion of the distance D formed be-
tween one end of the first rib 565 and one edge of the
plate 560. A part of the air flowing in from the first rib
565 into the second rib 566 comes out of the through-
holes in air bubbles, and the rest of the air moves into
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the third rib 567 through the second air non-blocking
portion of the distance D formed between one end of
second rib 566 and another edge of the plate 560. As
mentioned above, the air from the inlet 545 flows into
each of the sections through the first and second air non-
blocking portions formed between edges of the plate
and one ends of ribs. The air in each section comes out
of the through-holes 565 of the plate 560 into washing
water.
[0038] In the air bubble generator according to the
fourth embodiment of the present invention, air from the
inlet 565 flows along the lower surface of the plate 560
through the first and second air non-blocking portions
formed in a zigzag manner. Accordingly, air bubbles are
evenly generated throughout the plate 560.
[0039] In the meantime, even in the first and third em-
bodiments, ribs may protrude from the lower surface of
the air bubble-generating plate without using any porous
member.
[0040] It is understood that various other modifica-
tions will be apparent to and can be readily made by
those skilled in the art without departing from the scope
of this invention as set forth in the appended claims. Ac-
cordingly, it is not intended that the scope of the claims
appended thereto be limited to the descriptions set forth
herein.

Claims

1. A washing machine with an air bubble generator
(200, 300, 400) for generating air bubbles from air
into washing water in a washer tub, the washing ma-
chine having a rotary drum (110) for washing, the
air bubble generator comprising:

an open box-type case (220, 320, 420), having
an inlet (60, 70, 80) in the bottom (240, 340,
440) thereof for providing a passageway of
compressed air and space therein for accom-
modating the compressed air;
a porous member (280, 380, 480) for providing
the accommodated compressed air with pas-
sageways; and
a plate (260, 360, 460), fixedly covering the
open box-type case and having through-holes
(265, 365, 465) therein, and for providing air
bubbles in the washing water,

characterized in that
the porous member has a plurality of compart-

ment forming members (283, 286, 382, 384, 386,
481, 482, 483, 484, 485) symmetrically arranged
about the inlet.

2. The washing machine as claimed in claim 1, char-
acterized in that the plate (260, 360, 460) has the
same curvature as the curvature of the rotary drum

(110).

3. The washing machine as claimed in claim 1, char-
acterized in that the plurality of compartment form-
ing members is arranged in the upper surface of the
porous member (280, 380, 480) to provide a plural-
ity of sections in the porous member.

4. The washing machine as claimed in claim 3, char-
acterized in that one end of the plurality of com-
partment forming members is spaced apart from the
bottom of the case (220, 320, 420).

5. The washing machine as claimed in claim 1, char-
acterized in that the plurality of compartment form-
ing members is constituted with an array of pairs of
compartment forming members, the pairs of com-
partment forming members include:

a first pair of compartment forming members
(382) arranged in the upper surface of the po-
rous member (380) one end of the first pair of
compartment forming members (382) being
spaced apart from the bottom (340) of the case
(320) in a first distance (H1) so that first sec-
tions in the porous member (380) are provided;
a second pair of compartment forming mem-
bers (384) arranged in parallel with the first pair
of compartment forming members (382), one
end of the second pair of compartment forming
members (384) being spaced apart from the
bottom of the case (320) in a second distance
(H2), so that second sections in the porous
member (380) are provided;
a third pair of compartment forming members
(386) arranged in parallel with the second pair
of compartment forming members (384), one
end of the third pair of compartment forming
members (386) being spaced apart from the
bottom of the case (320) in a third distance
(H3), wherein the first distance (H1) is larger
than the second distance (H2), and the second
distance (H2) is larger than the third distance
(H3).

6. The washing machine as claimed in claim 1, char-
acterized in that the plurality of compartment form-
ing members is five pairs of compartment forming
members (481, 482, 483, 484, 485), the five pairs
of compartment forming members protruding from
the lower surface of the plate (460), one end of the
five pairs of compartment forming members being
spaced apart from the bottom of the case (420) in
the same distance, the intervals between the five
pairs of compartment forming members becoming
less in directions from a center portion to opposite
edge portions of the plate (460).
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7. A washing machine with an air bubble generator
(200, 300, 400, 500) for generating air bubbles from
air into washing water in a washer tub, the washing
machine having a rotary drum (110) for washing, the
air bubble generator comprising:

an open box-type case (520) having an inlet
(90) in the bottom (540) thereof for providing a
passageway of compressed air and space
therein for accommodating the compressed air;
and
a plate (560) fixedly covering the open box-type
case, having through-holes (565) therein for
providing air bubbles in the washing water,

characterized in that
said plate has a plurality of ribs (565, 566, 567,

568, 569) protruding from the lower surface thereof.

8. The washing machine as claimed in claim 7, char-
acterized in that each of the plurality of ribs has
the same length, one end of the plurality of ribs be-
ing spaced apart from the bottom of the case, the
plurality of the ribs being constituted with a plurality
of front ribs (565, 567, 569) and a plurality of back
ribs (566, 568).

9. The washing machine as claimed in claim 7, char-
acterized in that the plurality of front ribs (565, 567,
569) and the plurality of back ribs (566, 568) is ar-
ranged in an alternate manner to provide first air
non-blocking portions and second air non-blocking
portions, the first air non-blocking portions being
provided between one edge of the plate (560) and
one end of the plurality of front ribs, the second air
non-blocking portions being provided between the
other edge of the plate and one end of the plurality
of back ribs, the other edge being opposite to the
one edge.

10. The washing machine as claimed in claim 9, char-
acterized in that the interval between the plurality
of front and back ribs becomes less in directions
from one edge to the other edge of the plate (560).

Patentansprüche

1. Eine Waschmaschine mit einem Luftblasenerzeu-
ger (200, 300, 400) zur Erzeugung von Luftblasen
aus Luft in Waschwasser hinein in einem Waschbe-
hälter, wobei die Waschmaschine eine drehbare
Trommel (110) zum Waschen aufweist, der Luftbla-
senerzeuger umfassend:

einen Behälter nach Art einer offenen Box (220,
320, 420), der einen Einlass (60, 70, 80) am
Boden (240, 340, 440) desselben aufweist, um

einen Durchgang für Druckluft und Raum im In-
neren zur Aufnahme der Druckluft bereitzustel-
len;

ein poröses Element (280, 380, 480), um der
aufgenommenen Druckluft Durchgänge zur
Verfügung zu stellen; und

eine Platte (260, 360, 460), die den Behälter
nach Art einer offenen Box fest bedeckt und die
Durchgangslöcher (265, 365, 465) darin auf-
weist, und zur Bereitstellung von Luftblasen in
dem Waschwasser,

dadurch gekennzeichnet, dass das poröse Ele-
ment eine Mehrzahl von fächerbildenden Elemen-
ten (283, 286, 382, 384, 386, 481, 482, 483, 484,
485) aufweist die symmetrisch zu dem Einlass an-
geordnet sind.

2. Die Waschmaschine nach Anspruch 1, dadurch
gekennzeichnet, dass die Platte (260, 360, 460)
die gleiche Krümmung wie die Krümmung der dreh-
baren Trommel (110) aufweist.

3. Die Waschmaschine nach Anspruch 1, dadurch
gekennzeichnet, dass die Mehrzahl der fächerbil-
denden Elemente in der oberen Fläche des porösen
Elements (280, 380, 480) angeordnet ist, um eine
Mehrzahl von Teilbereichen in dem porösen Ele-
ment bereitzustellen.

4. Die Waschmaschine nach Anspruch 3, dadurch
gekennzeichnet, dass ein Ende der Mehrzahl der
fächerbildenden Elemente vom Boden des Behäl-
ters (220, 320, 420) beabstandet ist.

5. Die Waschmaschine nach Anspruch 1, dadurch
gekennzeichnet, dass die Mehrzahl der fächerbil-
denden Elemente mit einem Areal von Paaren
fächerbildender Elemente ausgebildet ist; die Paa-
re fächerbildender Elemente umfassen:

ein erstes Paar fächerbildender Elemente
(382), das in der oberen Fläche des porösen
Elementes (380) angeordnet ist, wobei ein En-
de des ersten Paares fächerbildender Elemen-
te (382) in einem ersten Abstand (H1) vom Bo-
den (340) des Behälters (320) beabstandet ist,
so dass erste Teilbereiche im porösen Element
(380) bereitgestellt sind;

ein zweites Paar fächerbildender Elemente
(384), das parallel zu dem ersten Paar fächer-
bildender Elemente (382) angeordnet ist, wo-
bei ein Ende der zweiten fächerbildenden Ele-
mente (384) in einem zweiten Abstand (H2)
vom Boden des Behälters (320) beabstandet
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ist, so dass zweite Teilbereiche in dem porösen
Element (380) bereitgestellt sind;

ein drittes Paar fächerbildender Elemente
(386), das parallel zu dem zweiten Paar fächer-
bildender Elemente (384) angeordnet ist, wo-
bei ein Ende der dritten fächerbildenden Ele-
mente (386) in einem dritten Abstand (H3) von
dem Boden des Behälters (320) beabstandet
ist, wobei der erste Abstand (H1) größer als der
zweite Abstand (H2) ist und der zweite Abstand
(H2) größer als der dritte Abstand (H3).

6. Die Waschmaschine nach Anspruch 1, dadurch
gekennzeichnet, dass die Mehrzahl der fächerbil-
denden Elemente fünf Paare fächerbildender Ele-
mente (481, 482, 483, 484, 485) sind, wobei die fünf
Paare fächerbildender Elemente von der unteren
Fläche der Platte (460) aus vorstehen, ein Ende der
fünf Paare der fächerbildenden Elemente vom Bo-
den des Behälters (420) mit gleichem Abstand be-
abstandet ist und wobei die Intervalle zwischen den
fünf Paaren der fächerbildenden Elemente in Rich-
tungen von einem zentralen Abschnitt aus zu ge-
genüberliegenden Randabschnitten der Platte
(460) hin geringer werden.

7. Eine Waschmaschine mit einem Luftblasenerzeu-
ger (200, 300, 400, 500) zur Erzeugung von Luft-
blasen aus Luft in das Waschwasser hinein in ei-
nem Waschbehälter, wobei die Waschmaschine ei-
ne drehbare Trommel (110) zum Waschen aufweist,
der Luftblasenerzeuger umfassend:

einen Behälter nach Art einer offenen Box
(520), der einen Einlass (90) am Boden (540)
desselben aufweist, um einen Durchgang für
Druckluft und Raum im Inneren zur Aufnahme
von Druckluft bereitzustellen; und

eine Platte (560), die den Behälter nach Art ei-
ner offenen Box fest bedeckt, die Durchgangs-
löcher (565) darin zur Bereitstellung von Luft-
blasen in das Waschwasser aufweist, dadurch
gekennzeichnet, dass die Platte eine Mehr-
zahl von Stegen (565, 566, 567, 568, 569) auf-
weist, die von der unteren Fläche derselben
aus vorstehen.

8. Die Waschmaschine nach Anspruch 7, dadurch
gekennzeichnet, dass jeder der Mehrzahl von
Stegen die gleiche Länge hat, wobei ein Ende der
Mehrzahl von Stegen vom Boden des Behälters be-
abstandet ist, wobei die Mehrzahl der Stege mit ei-
ner Mehrzahl von vorderen Stegen (565, 567, 569)
und einer Mehrzahl von hinteren Stegen (566, 568)
ausgebildet ist.

9. Die Waschmaschine nach Anspruch 7, dadurch
gekennzeichnet, dass die Mehrzahl der vorderen
Stege (565, 567, 569) und die Mehrzahl der hinte-
ren Stege (566, 568) wechselweise angeordnet ist,
um erste Luft nicht behindernde Abschnitte und
zweite Luft nicht behindernde Abschnitte bereitzu-
stellen, wobei die ersten Luft nicht behindernden
Abschnitte zwischen einem Rand der Platte (560)
und einem Ende der Mehrzahl von vorderen Stegen
vorgesehen sind und die zweiten Luft nicht behin-
dernden Abschnitte zwischen dem anderen Rand
der Platte und einem Ende der Mehrzahl von hinte-
ren Stegen vorgesehen sind, wobei der andere
Rand dem einen Rand gegenüberliegt.

10. Die Waschmaschine nach Anspruch 9, dadurch
gekennzeichnet, dass der Intervall zwischen der
Mehrzahl vorderer und hinterer Stege in Richtun-
gen von einem Rand aus zum anderen Rand der
Platte (560) hin geringer wird.

Revendications

1. Une machine à laver avec un générateur de bulles
d'air (200, 300, 400) pour générer des bulles d'air à
partir de l'air dans de l'eau de lavage dans un réci-
pient de lavage, dans quel cas la machine à laver
a un tambour rotatif (110) pour le lavage, le géné-
rateur de bulles d'air comprenant :

une caisse du genre de boîte ouverte (220, 320,
420) qui a un orifice d'entrée (60, 70, 80) dans
le fond (240, 340, 440) pour mettre à disposition
un passage d'air comprimé et un espace pour
recevoir l'air comprimé ;

un élément poreux (280, 380, 480) pour mettre
à disposition des passages à l'air comprimé; et

une plaque (260, 360, 460) qui recouvre fixe-
ment la caisse du genre de boîte ouverte et qui
a des trous traversant (265, 365, 465) et pour
mettre à disposition des bulles d'air dans l'eau
de lavage, caractérisée en ce que l'élément
poreux a une pluralité d'éléments formant des
compartiments (283, 286, 382, 384, 386, 481,
482, 483, 484, 485) qui sont agencés de ma-
nière symétrique par rapport au passage de
l'ouverture d'entrée.

2. La machine à laver selon la revendication 1, carac-
térisée en ce que la plaque (260, 360, 460) a la
même courbure que la courbure du tambour rotatif
(110).

3. La machine à laver selon la revendication 1, carac-
térisée en ce que la pluralité des éléments formant
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des compartiments est agencée dans la surface su-
périeure de l'élément poreux (280, 380, 480) pour
mettre à disposition une pluralité de régions partiel-
les dans l'élément poreux.

4. La machine à laver selon la revendication 3, carac-
térisée en ce qu'une extrémité de la pluralité des
éléments formant des compartiments est à distance
du fond de la caisse (220, 320, 420).

5. La machine à laver selon la revendication 1, carac-
térisée en ce que la pluralité des éléments formant
des compartiments est formée avec une série de
paires d'éléments formant des compartiments ; les
paires d'éléments formant des compartiments
comprennent :

une première paire d'éléments formant des
compartiments (382) agencée dans la surface
supérieure de l'élément poreux (380), une ex-
trémité de la première paire d'éléments formant
des compartiments (382) étant à distance du
fond (340) de la caisse (320) à une première
distance (H1), de sorte que des premières ré-
gions partielles sont prévues dans l'élément
poreux (380) ;

une deuxième paire d'éléments formant des
compartiments (384) agencée parallèlement à
la première paire d'éléments formant des com-
partiments (382), une extrémité de la deuxième
paire d'éléments formant des compartiments
(384) étant à distance du fond de la caisse
(320) à une deuxième distance (H2), de sorte
que des deuxièmes régions partielles sont pré-
vues dans l'élément poreux (380) ;

une troisième paire d'éléments formant des
compartiments (386) agencée parallèlement à
la deuxième paire d'éléments formant des com-
partiments (384), une extrémité de la troisième
paire d'éléments formant des compartiments
(386) étant à distance du fond de la caisse
(320) à une troisième distance (H3), la premiè-
re distance (H1) étant plus grande que la
deuxième distance (H2) et la deuxième distan-
ce (H2) étant plus grande que la troisième dis-
tance (H3).

6. La machine à laver selon la revendication 1, carac-
térisée en ce que la pluralité des éléments formant
des compartiments comprend cinq paires d'élé-
ments formant des compartiments (481, 482, 483,
484, 485), les cinq paires d'éléments formant des
compartiments portant en saillie de la surface infé-
rieure de la plaque (460), une extrémité des cinq
paires d'éléments formant des compartiments étant
à distance du fond de la caisse (420) à la même

distance, les intervalles entre les cinq paires d'élé-
ments formant des compartiments devenant plus
petits en des directions à partir d'une section cen-
trale jusqu'à des sections de bord opposées de la
plaque (460).

7. Une machine à laver avec un générateur de bulles
d'air (200, 300, 400, 500) pour générer des bulles
d'air à partir de l'air dans de l'eau de lavage dans
un récipient de lavage, dans quel cas la machine à
laver a un tambour rotatif (110) pour le lavage, le
générateur de bulles d'air comprenant :

une caisse du genre de boîte ouverte (520) qui
a un orifice d'entrée (90) dans le fond (540)
pour mettre à disposition un passage d'air com-
primé et un espace pour recevoir l'air
comprimé ; et

une plaque (560) qui recouvre fixement la cais-
se du genre de boîte ouverte qui a des trous
traversant (565) pour mettre à disposition des
bulles d'air dans l'eau de lavage, caractérisée
en ce que cette plaque a une pluralité de ner-
vures (565, 566, 567, 568, 569) qui portent en
saillie de la surface inférieure.

8. La machine à laver selon la revendication 7, carac-
térisée en ce que chaque nervure de la pluralité de
nervures a la même longueur, une extrémité de la
pluralité de nervures étant à distance du fond de la
caisse, la pluralité des nervures étant constituée
d'une pluralité de nervures de devant (565, 567,
569) et une pluralité de nervures arrières (566,
568).

9. La machine à laver selon la revendication 7, carac-
térisée en ce que la pluralité des nervures de de-
vant (565, 567, 569) et la pluralité de nervures de
derrière (566, 568) est agencée de manière alter-
nante pour mettre à disposition des premières sec-
tions ne pas gênant l'air et des deuxièmes sections
ne pas gênant l'air, les premières sections ne pas
gênant l'air étant prévues entre un bord de la plaque
(560) et une extrémité de la pluralité de nervures de
devant, les deuxièmes sections ne pas gênant l'air
étant prévues entre l'autre bord de la plaque et une
extrémité de la pluralité de nervures arrières, l'autre
bord étant opposé au bord.

10. La machine à laver selon la revendication 9, carac-
térisée en ce que l'intervalle entre la pluralité des
nervures de devant et de derrière devient plus faible
dans des directions à partir d'un bord jusqu'à l'autre
bord de la plaque (560).
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