-1, AUTOVATIL,C WASH NG MACHI NE W TH WATER SAVI NG TYPE 2gzﬁgAB%F TUB This;F¥1&
1|nvent|@ﬂ ‘Begf ates to an aut omati c washi ng ub of the type
t hat enhancés water saving. The prior art has prOV|ded aut omati ¢ washi ng
;machi nes having water-saving type tubls. These automatic washi ng machi nes
‘conprise a-rotatable tub serving both as a wash tub and as a dehydrating

basket. The rotatable tub has
AUTOMATIC WASHING MACHINE WITH THIS S:gg&ggg BEEN

WATER SAVING TYPE ROTATABLE TUB

This invention relates to an automatic washing machine
5 having a tub of the type that enhances water saving.

The prior art has provided automatic washing machines
having water-saving type tubs. These automatic washing
machines comprise a rotatable tub serving both as a wash tub
and as a déhydrating basket. The rotatable tub has

10 dehydrating holes formed in the upper circumferential wall
thereof.._A predetermined amount of water is supplied into
the rotatable tub in a wash step. The rotatable tub is
rotated in a dehydration step so that the water is caused to
centrifugally rise up along the inner circumferential wall

15 of the rotatable tub so that the water is discharged through
the dehydrating holes out of the tub.

The diameter of the rotatable tub is gradually
increased from the lower end to the upper end thereof so
that the pumping efficiency and that is, the dehydrating

20 efficiency is improved. The rotatable tub further has a
drain hole formed in the bottom thereof so that the wash
liquid is drained through the same out of the tub. A water
flow path for capturing lint is defined vertically along the
inner circumferential wall of the rotatable tub. A lint

25 filter is located a;sone end of the water flow path. When
an agitator rotatabl& mounted on the bottom of the rotatable
tub is driven in the wash step, outvanes of the agitator

causes the water to flow into the water flow path so that
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dehydrating hoLes formed in the upper circunferential wall thereof. A
predet er mi' ned “amunt of water is supplied into the rotatable tub in a wash
step. The rotatable tub is rotated in a dehydration step so that—the-water-

is gaused to centrifugally rise up al ong,the inner circum‘ere*n'tﬁ'hl‘”(i\bTH“"foft"”j

the rotatable tub so that the water is di'scharged through the_dehy®fFarihg

l

|

hol es out of the tub. The dianeter of the rotatable tub is gradually
increased fromdae Ja@We" 18N¢ek@rkbitatBiCinelle t FOFLR{LBO tub, whereby lint

contained in the water is captured by the lint filter.
The above-described prior art construction has the
following drawbacks. First, a centrifugal force caused by
5 rotation of the rotatable tub presses clothes against the
inner circumferential wall of the rotatable tub, whereupon
the clothes obstruct the water from flowing upwardly along
the inner circumferential wall of the rotatable tub.
Consequently, the dehydrating efficiency is reduced.
10 Second, since the rotatable tub is generally formed from a
plastic material, the rotatable tub cannot be rotated at a
sufficiently high speed during the dehydration step in view
of low mechanical strength thereof. Consequently, a
sufficient dehydrating performance cannot be obtained.
15 Third, the clothes obstruct the flow of water directed
toward the drain hole at the time of drainage. Thus, the
water cannot be discharged efficiently at the time of
drainage. The clothes also obstruct the flow of water
recirculated by the action of the outvanes of the agitator
20 in the wash step, so that the lint cannot be captured
efficiently., PFourth, not a little amount of water flows
through the dehydrating holes. ocut of the rotatable tub in
the wash step. Consequently, the amount of water in the
rotatable tub becomes insufficient and accordingly, the
25 clothes tend to be damaged. Fifth, the centrifugal force
sometimes causes the clothes to rise up along the inclined
inner circumferential surface of the rotatable tub in the

dehydration step, resulting in rotation of the tub in thg
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<t:hat the punping efficiency and that is, the dehydrating efficiency is
i mproved: ‘The rotatable tub further has a drain hole forned in the bottom
thereof so that the wash liquid is drained through the same out of the tub.
A-water flow path for capturing lint 3s defined vertically along the inner
circunferential wall of the rotatable tub. Alint filter is |ocated at one
end of the water flow path. Wen an agitator rotatably nounted on the
bottom of thuebadtaicad estaeisndr reenlitartthewastmsl epibrathiresoHfthae
agi t at or
tub.
Therefore, an object of the present invention is to
provide an automatic washing machine wherein the washing
5 operation, the dehydrating operation, the drainage and the
capture of lint can be performed efficiently and
sufficiently.
Another object of-the present invention is to provide
an automatic washing machine wherein the wash step can be
10 executed without reduction in an amount of water in the tub,
é sufficient volume can be ensured in the tub, and
productivity and assembling efficiency can be improved.
The present invention provides an automatic washing
machine comprising a tub provided for reserving a
15 predetermined amount of water, the tub including a
circumferential wall having a number of dehydrating through
holes formed in an upper portion of the circumferential wall
so as to be arranged circumferentially of the tub, the tub
being rotated in a dehydration step so that the water is
20 discharged through the dehydrating holes, and an inner
basket formed into a generally cylindrical shape and
including a circumferential wall having a number of water-
passing holes, the inner basket being disposed in close
vicinity to the inner circumferential surface of the tub.
25 According to the above-described construction, paths
along which the water rises up along the inner

circumferential wall of the tub are defined between the

inner basket and the inner circumferential surface of the



causes the

ter to flowinto the water flow path so that 2 the water

recirculated in the rotatable tub, whereby lint contained in_the water is

captured by the Iint filter. The above-described prior art |[cCOMIStSHESTIHNS FEEN

the-foll owi ng drawbacks. First, a cent4ri fugal force caused by REPLACED
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tub outside the inner basket. Consequently, the dehydration
can smoothly be performed without obstruction by the
clothes.

The inner tub may be formed from a metal. This
improves the mechanical strength of the tub. Consequently,
the tub can be rotated at high speeds in the dehydration
step. The inner basket may have upper and lower ends fixed
to the tub. Consequently, the durability of the inner
basket against rotation of the tub can.be improved. The
automatic washing méchine may further comprise a tub
mounting disc on which the tub is mounted and the inner
basket may be connected to the tub mounting disc. "~ In this
construction, the durability of the inner basket can further
be improved. The automatic washing machine may further
comprise a balancing ring mounted on the upper portion of
the tub and the upper end of the inner basket may be secured
to the tub together with the balancing ring. In this
construction, the durability of the upper portion of the
inner basket can be improved and parts for mounting the
balancing ring on the tub can be commonly used for securing
the upper end of the inner basket to the tub.

The tub may have a bottom provided with a drain hole
and the washing machine may further comprise a bottom cover
provided between the inner basket and the drain hole so that
a space defined between the tub and the inner basket
communicates with the drain hole. The bottom cover provides
a drainage path extehding from the outside of the inner

basket to the drain hole. Consequently, the wash llquld can
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rotation of

circunféereniial wall of the rotatable t ub, whereupon the cl ot hes obstruct
the water fromflow ng upwardly al ong the inner circunfer ,'gfm
rotatabl e tub. Consequently, the dehydrating efficiency i rédugeqﬁJS@cond’
since the rotatable tub is generally fdrmed from a pl asti ci. mat.eFi althe

the rotatable tub presses clothes against the inner

rotatable tub cannot be rotated at a sufficiently high speed during the

dehydratlon EESBthTyVBS
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washing machine may further comprise a water flow path
defining cover disposed along the inner circumferential wall
of the tub so as to define a water flow path for capturing
lint between the same.and the inner circumferential wall of
the tub, an agitator rotatably mounfed on the bottom of the
tub, the agitator directing the water from a backside water
absorbing area to the lint capturing water flow path, and a
bottom cover provided between the inner basket and the
backside water absorbing area so that a space defined
between the tub and the inner basket communicates with the
backside water absorbing area. The bottom cover provides a
recirculation flow path extending from the outside of the
inner basket to the drain hole. Consequently, since the
water can smoothly be recirculated without obstruction by
the clothes, the lint can efficiently be captured. In this
regard, the bottom cover may be discrete from the inner
basket. The inner basket can be produced only by rounding a
metal plate and connecting both ends thereof together. This
can improve the productivity of the washing machine.
Furthermore, the bottom plate may be formed from a metal.
The number of the water-passing holes formed in the
inner basket may be larger in the lower portion of the
circumferential wall thereof than in the upper portion of
the circumferential wall thereof. As the result of this
construction, an amount of wash liguid reaching the

dehydrating holes of the tub from the interior of the inner

basket can be reduced. The water-passing holes may be
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sutficient dehydrating performance cannot be obtained. Third, the clothes
obstruct the'flow of water directed toward the drain hole at the time of
drai nage. Thus, the water cannot be discharged efficiently at the tinme of
dr ai nage. The cl ot hes al so obstruct ghe flow of water recirculated by the
action of the outvanes of the agitator in the wash step, so that the |int
cannot be captured efficiently. Fourth, not a little anmount of water fl ows

through the gebydmatdndsbeles: A4t tRd Lhechpkatalt®ai Ualll of the inner

basket outwardly from the inner surface thereof. Since the
clothes can be prevented from being caught by the edges of
the water-passing holes in this construction, they can be
5 prevented from being damaged. The inner basket may have a
number of expanding portions expanding outwardly of the
circumférential wall thereof so that a space is defined
between the expanding portions and the inner circumferential
wall of the tub. Consequently, the paths along which the
10 water rise up in the dehydration step can be ensured more
reliably. In this regard, the expanding portions of the
inner basket may include vertically shorter and longer
expandihg portions alternately arranged circumferentially of
the inner basket, so that the water flow and the movement of
15 the clothes can be rendered complicate in the wash step.
Additionally, the diameter of the inner basket may be
substantially the same from the lower end to the upper end
thereof or the diameter of the inner basket is smaller at
the upper end side than at the lower end side. 1In this
20 construction, the clothes can effectively be prevented from
rising up along the inner circumferential wall of the inner
basket in the dehydrationlstep.
The tub may have a groove circumferentially formed in
the lower portion thereof and the lower end of the inner
25 basket is fitted in the groove of the tub so that the inner
basket is fixed in position. Since the inner basket need
not be formed with a flange or the like on which the inner

basket is fixed to the tub by screws, substantial reduction



the wash step. Consequently, the anpunt of water in the rotatable tub
becomes ‘i isuf fi ci ent and accordingly, the clothes tend to be_damaged.

Fifth, the centrifugal force sonetines causes the cIothes1:mnﬂ$sﬁmﬁrﬁﬁmngaé
t he inclined i nner circunferential surface of the rotatabl ejtub RErtiesD
dehydration step, resulting in rotation of the tub in the :
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in the volume thereof can be avoided as compared with the
construction in which the inner basket is fixed to the tub
by the screws. Furthermore, since a screwing work performed
deep in the bottom of the tub is not required and the lower
end of the inner basket is not exposed. Consequently, lint
can be prevented from sticking to the lower end of the inner
basket. Furthermore, the inner basket may have a folded
portion in the lower end thereof and the folded portion of
the inner basket may be fitted in the groove of the tub.
When the inner basket is fitted into the groove of the tub,
the lower end of the inner basket.can be prevented from
being caught by a portion of the tub. Furthermore, the
strength of the lower end of the inner basket can be
increased.

The tub may have a plurality of water-passing
concavities formed in the lower portion thereof so as to be
contiguous with the groove and positioned outside the lower
end of the inner basket and so as to be spaced from one
another circumferentially along the groove, whereby the
space defined between the tub and the inner basket
communicates with a space located below the lower end of the
inner basket. Consequently, a drainage path extending from
the space between the tub and the inner basket can reliably
be ensured. Furthermore, the inner basket may have a number
of communicating holes formed in the lower portion thereof
so that the water-passing concavities of the tub and the
space between the tub and the inner basket communicate with

a space inside the inner basket via the communlcatlng holes.
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3. unbal anced state and resultant abnormal vibration of the tub. Therefore,
an objett of "the present invention is to provide an automatic washing
machi ne wherein the washi ng operation, the dehydrating opeIaILon -%he

drai nage and the capture of lint can qi performed efficienttysahd:’ Rt
sufficiently. Another object of the present invention is tjo progiide i e

"
px!\

The drainage path from the space between the tub and the
inner basket can more reliably be ensured by the provision
of the water-passing concavities and the communicating
holes. Furthermore, the inner basket may have a Stepped

5 portion formed in the lower portion thereof and inwardly
projecting so that the stepped portion abuts against the
upper edge of the bottom cover. The stepped portion
prevents the clothes from being caught by the interface
between the inner basket and the bottom cover.

10 The tub may have a drain hole formed in the bottom
thereof and a plurality of water—passing concavities formed
in the lower circumferential wall thereof so that a water
flow path is defined between inner basket and the tub. The
washing machine may further comprise a bottom cover fixed to

15 the bottom of the tub so that a space 1is defined between the
same and the lower circumferential wall of the tub and
extends from each water-passing concavity to the bottom of
the tub, whereby the space between the inner basket and the
tub communicates with the drain hole. The tub may have a

20 fixing portion formed in the portion thereof other than the
portion defining a main drain path extending substantially
linearly from each water-passing concavity to the drain hole
side, the bottom cover being fixed to the fixing portion of
the tub. Since the water from the space between the tub and

25 the inner basket scarcely passes through the fixing portion,
the lint can be prevented from being caught by the fixing
portion and accordihgly, a mass of lint can be prevented

from being formed at the fixing portion. Consequently, the
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an.automati c washi ng machi ne wherein the wash step can be executed wi thout
reduction’in”an anount of water in the tub, a sufficient volume can be
ensured in the tub, and productivity and assenbling efficiency can be

i mproved. The present invention provides an automatic washi ng nmachi ne
conprising a tub provided for reservi a predeterm ned anmount of water,
the tub including a circunferential wall having a nunber of dehydrating

through hol e§, [oLURY LPr20: 4RRG" cRR"bd P el Frlch Bl e hioWer 4.

Either the underside of the bottom cover or a portion
of the bottom of the tub opposite to the underside of the
bottom cover may have a pair of ribs opposite to each other

5 with a space therebetween larger than the width of the
fixing portion of the tub and extending to the rear of the
fixing portion so that the rear space is isolated from the
water-passing concavities. Consequently, the water from the
water-passing concavities can be prevented from passing

10 through the rear of the fixing portion. Furthermqre, the
other of the two may have a convexity fitted in the space
between the ribs. In this construction, the water can be
further prevented from passing through the rear of the
fixing portion. Additionally, the bottom cover can readily

15 be positioned in the assembly of the washing machine.
Instead of the above convexity, a concavity in which the
ribs are fitted may be provided.

The invention will be described, merely by way of
example, with reference to the accompanying drawings, in

20 which:

FIG. 1 is a partial longitudinal section of one half of
an automatic washing machine of a first embodiment in
accordance with the present invention;

FIG. 2 is a longitudinal section of the washing

25 machine; |

| FIG. 3 is a partial longitudinal section of the other
half of the washing machine;

FIG. 4 is a partially broken perspective view of an



sp.as to be arranged circunferentially of the tub, the tub being rotated in
a dehydratii on step so that the water is discharged through the dehydrating
hol es, and an inner basket forned into a generally cylindrigRisiane ane:

ipcluding a circunferential wall having a nunber of mateﬂil%gégggaﬁﬁgP@§ﬁ
the i nner basket being disposed in clos® vicinity to the rrer——"-I_
circunferential surface of the tub. According to the above-descri bed

construction, paths along which the water rises up along the inner
inner basket of the washing machine;

FIG. 5 is a longitudinal section of one half of a tub
employed in an automatic washing machine of a second
embodiment in accordance with the present invention;

5 FIG. 6 is a longitudinal section of the lower portion
of the tub shown in FIG. 5;

FIG. 7 is a longitudinal section of the lower end of an
inner basket and the upper end of a bottom cover of the
washing machine;

10 FIG. 8 is a view similar to FIG. 2, showing an
automatic washing machine of a third embodiment in
accordance with the present invention;

FIG. 9 is a view similar to FIG. 1, showing the washing
machine of the third embodiment;

15 FIG. 10 is a longitudinal section of one half of the
tub employed in the washing machine of the third embodiment;

FIG. 11 is a longitudinal section as viewed from a
different angle from that of FIG. 10;

FIG. 12 is a partial exploded perspective view of the

20 bottom of a tub and a bottom cover employed in the washing
machine of the third embodiment;

FIG. 13 is a longitudinal front view of a pair~of ribs;

FIG. 14 is an exploded perspective view of a seal metal
and a packing; |

25 FIG. 15 is a partial longitudinal section of the seal
metal and the packing;

FIG. 16 is a view similar to FIG. 10, showing an

in

automatic washing machine of a fourth embodiment
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circunferential wall of the tub are defined between the inner basket and
the inner éiréunferential surface of the 4 tub outside the inner basket.
Consequently, the dehydration can snmoothly be performed w thout obstruction
by, t-he cl ot hes. 11

accordance with the present invention;

FIG. 17 is a view similar to FIG. 11, showing the
washing machine of the fourth embodiment;

FIG. 18 is a view similar to FIG. 10, showing an

5 automatic washing machine of a fifth embodiment in
accordance with the present invention; and

FIG. 19 is a view similar to FIG. 11, showing the
washing machine of the fifth embodiment.
A first embodiment of the present invention will be

10 described with reference to FIGS. 1 to 4. Referring first
to FIG. 2, an overall construction of an automatic washing
machine of the first embodiment is shown. An outer cabinet
1 encloses an outer tub 2 mounted on a plurality of
suspension means 3 one of which is shown. An electric motor

15 4 and a drive mechanism 5 are provided below the tub 2. The
drive mechanism 5 inciudes a dehydrating drive shaft 6
extending upwardly through the bottom of the outer tub 2. A
tub-mounting disc 7 is secured to the upper extending end of
the drive shaft 6.

20 A rotatable tub 8 is rotatably mounted in the outer tub
2. The rotatable tub 8 is formed from a plastic material,
for example. The diameter of the rotatable tub 8 is
gradually increased from its lower to its upper portion.
The rotatable tub 8 has a number of dehydrating through

25 holes 9 circumferentially formed in an upper portion of its
circumferential wall, as shown in FIG. 1. The rotatable tub
8 further has a drain hole 10 formed in the central bottom

thereof. In mounting the rotatable tub 8 on the tub-



The inner tub may be forned froma netal . This inproves the nmechani cal

st rength "of 't He tub.

rotation of the tub can be inproved. The automatic washi ng nachi ne may

further conprise a tub nounting disc on which the tub is nmounted and the

i nner basket ngAytPRgCANgECY@dLhe tiB BURsMPUALEAJofi 8Be dliBctMi with the
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drain hole 10 lying on a plurality of water-passing holes 11
formed in the central portion of the disc 7. The tub 8 is
then secured to the disc 7 by a plurality of screws 12. The
motor 4 drives the dehydrating drive shaft 6 in a
dehydration step so that the rotatable tub 8 is rotated.
The water-passing holes 11 communicate via a seal metal 13,
a seal 14 and a duct 15 with a first drain hole 17 of the
outer tub 2 adjacent to a water—ievel detecting air trap 16.
The air trap 16 and the first drain hole 17 communicate with
a drain hose 19 via a drain valve 18, the latter two being
shown in FIG. 2. The outer tub 2 further has a second drain
hole 20 formed in the left-hand ?ottom thereof, as viewed in
FIG. 2. The second drain hole 20 communicates directly with
the drain hose 19 although the communication is not shown.
An inner basket 21 is mounted in the rotatable tub 8.
The inner basket 21 is formed froﬁ a metal and more
specifically, it is formed by rounding a stainless steel
plate and connecting both ends together by means of
caulking. The inner basket 21 is formed into such a
cylindrical shape that the diameter thereof is substantially
the same from the lower end to the upper end thereof or that
the diameter thereof is smaller at the upper end side than
at the lower end side. The inner basket 21 has a number of
short expanding portions 22 and long expanding portions 23
each expanding outwardly from the circumferential wall

thereof and a number of water-passing through holes 24

formed in the portion of the circumferential wall thereof
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construction, the durability of the inner basket can further be inproved.
The aut:onat i‘c ‘washi ng machi ne may further conprise a bal anci ng rlng nount ed
on the upper portion of the tub and the upper end of the_.ilnnes ﬁ?é TEY
be-secured to the tub together with the bal ancing ring. ﬁﬁﬂﬁngEr‘_ B
construction, the durability of the ugger portion of theli nnerNHASKE
be i nproved and parts for nounting the balancing ring on the tub can be

commonl y usegf Ol SERUNENY LRSaPRRS S5k QInd e IET2 DAskedud ot hentad.

short expanding portions 22 and the long expanding portions

23 are alternately arranged circumferentially of the inner
basket 21. The number of the water-passing holes 24 formed

5 in the inner basket 21 is larger in the lower
circumferential wall thereof than in the upper
circumferential wall thereof. Each water-passing hole 24 is
formed by squeezing the circumferential wall of the inner
basket 21 outwardly from the inner surface thereof.

10 The inner basket 21 is disposed in close vicinity to
the inner circumferential surface of the rotatable tub 8 so
that the expanding ends of the expanding portions 23 and 23
abut against the inner circumferential surface of the tub 8,
as shown in FIG. 1. Consequently, a space 25 is defined

15 between the outer circumferential surface of the inner
basket 21 and the inner circumferential surface of the
rotatable tub 8. The upper end of the inner basket 21 is
secured by screws 27 to the upper portion of the rotatable
tub 8 immediately over the dehydrating holes 9 together with

20 a balancing ring 26. On the other hand, the lower end of
the inner basket 21 is secured by screws 30 to inner bosses
29 projecting upwardly from the bottom of the rotatable tub
8 and coaxial with bosses 28 for securement of the tub-
mounting disc 7. Consequently, the inner basket 21 is fixed

25 to the rotatable tub 8 so as to be indirectly connected to
the tub-mounting disc 7.

A bottom cover 31 formed from a plastic material, for

example, extends from the inner lower wall of the 1nner
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The tub may have a bottom provided with a drain hole and the washing

frachi ne Nny‘fdrther conprise a bottom cover provided betwe ﬁ¥§ﬁ§;ﬁﬁﬁé?““m'

basket and the drain hole so that a space defined between the t ylkpand:i
i.ner basket communicates with the drgin hole. The bot t om cover -provi-des—a~-
|

dr ai nage path extendi ng fromthe outsi

hol e.

Consequently, the wash liquid can
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basket 21 toward the drain hole 10. The bottom cover 31 is
discrete from the inner basket 21. The bottom cover 31 is
secured to the bottom of the rotatable tub 8 by screws 32 so
that a space 33 is defined therebetween. The space between
the rotatable tub 8 and the inner basket 21 communicates
with the drain hole 10 via the space 33.

A washing drive shaft 34 upwardly projects from the
upper end of the dehydrating shaft 6 of the drive mechanism
5, extending through the bottom of the rotatable tub 8, as
shown in FIG. 2. The washing drive shaft 34 is driven in a
wash step. An agitator 35 is secured to the upper end of
the washing drive shaft 34. The agitator 35 comprises an
upper vane 36 for producing washing water flows and a lower
vane 37 for producing recirculating water flows for
capturing lint as shown in FIG. 1. The agitator 35 has a
number of water-passing holes (not shown) formed in the body
thereof. A backside water absorbing area 38 for the lower
vane 37 communicates with the space 33 defined between the
bottom of the rotatable tub 8 and the bottom cover 31, so
that the space 25 between the rotatable tub 8 and the inner
basket 21 communicates with the backside water absorbing
area 38. See FIGS. 1 and 3.

A water flow path defining cover 39 is provided inside
the inner basket 21 along the inner circumferential wall of
the tub 8. The upper end of the cover 39 is attached to a
lint filter 41 while its lower end faces the outer periphery
of the lower vane 37 of the agitator 35, thereby defining a

water flow path 40 extending from the bottom of the

—r,
REPN |

he

ée of the inner basket to the drain
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5 snoot hl y be drained without obstruction by the clothes. The washing
rmachi ne' nay further conprise a water flow path defining cover di sposed
along the inner circunferential wall of the tub so as to upllL‘ EFen
flow path for capturing lint between the same and the inhdf TR (gf%entlal
wal | of the tub, an agitator rotatabl Smounted on the bo EL% e
the agitator directing the water from a backsi de water

rotatable tub 8 to the balancing ring 26. Consequently, the

Lt

flow of water produced by the lower vane 37 of the agitator
35 is directed to the water flow path 40.
Since the dehydrating holes 9 are formed only in the
5 upper portion of the rotatable tub 8, the agitator 35 is
rotated alternately in the forward and reverse directions in
the wash and rinse steps with the water being reserved in
the rotatable tub 8. In a dehydration step, the rotatable
tub 8 is rotated at high speeds so that the resultant
10 centrifugal force causes the water to rise up along the
circumferential wall of the tub 8. Consequently, the water
is discharged through the dehydrating holes 9. Since the
generally cylindrical inner baskét 21 is disposed in close
vicinity to the inner circumferential surface of the
15 rotatable tub 8, the space 25 or a water flow path along
which the water flowing out of the water-passing holes 24
rises up is ensured between the inner basket 21 and the
inner circumferential wall of the rotatable tub 8.
Accordingly, the water can smoothly be discharged through
20 the dehydrating holes 24 without obstruction by the clothes
even when the centrifugal force presses the clothes against
the inner circumferential wall of the inner basket 21 in the
dehydrating step. Consequently, the dehydrating efficiency
can be improved.
25 Since the inner basket 21 formed from a metal is
superior in the mechanical strength, the inner basket 21 can
sufficiently receive the centrifugal force produced in the

dehydration step, so that the rotatable tub 8 can
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gbsorbing area to the lint capturing water flow path, and a bottom cover
provi ded between the inner basket and the backsi de water absorbing area so_.
that a space defined between the tub and the inner basket ‘thshgﬁt@Q;mmnhg
t.ne backsi de water absorbing area. The bottom cover provides & jppiackD f
recircul ation fl ow path extending frombt he outside of the i :

the drain hole. Consequently, since the water can snoothly be recircul ated

i [ | othes, the lint can efficiently be captured.
YLtPﬁF; obst£&¥§£é¥én ;lxiéié%and the high-speed rotation é&en whé; it

is formed from a plastic material. Consequently, the
rotational speed of the rotatable tub 8 can be increased to
a sufficiently high level in the dehydration step and

5 accordingly, a high level of dehydrating performance can be
achieved. In the embodiment, particularly, the upper and
lower ends of the inner basket 21 are fixed to the rotatable
tub 8. This construction can further increase the
mechanical strength of the inner basket 21 against the high-

10 speed rotation, resulting in further increase in the
rotational speed in the dehydration step.

The rotatable tub 8 to which the inner basket 21 is
fixed is secured to the tub-mounting disc 7. Thus, since
the inner basket 21 is connected to the disc 7, the

15 mechanical strength of the inner basket 21 against the high-
speed rotation can further be increased. Consequéntly,
sufficient dehydrating performance can be obtained.
Furthermore, the upper end of the inner basket 21 is secured
to the rotatable tub 8 together with the balancing ring 26.

20 Accordingly, the mechanical strength of the upper portion of
‘the inner basket 21 against the high-speed rotation can be
increased and the screws 27 used for securement of the
balancing ring 26 can also be used for securing the inner
basket 21 to the rotatable tub 8. Consequently, the number

25 of parts can be reduced. Furthermore, since the bottom
cover 31 is disposed between the inner basket 21 and the
drain hole 10 of the rotatable tub 8 so that the space 25

between the inner basket 21 and the rotatgble_Eubw§ﬂ_
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.regard, the bottom cover nmay be discrete fromthe inner basket. The inner
‘basket *can be produced only by rounding a netal plate an ecting both
ends thereof together. This can inprove the productivity] HISt$Sr=emas{y VL
machi ne. Furthernore, the bottom plate may be formed from a mBERlAcgFhe
nunber of the water-passing holes for'ed in the inner basket Ta
In the | ower portion of the circunferential wal | thereof than in the upper

portion of &g mihi A egrﬁféﬁathgwgrafgnﬂ 10As %%% Egggktpgghghhgn be

provided outside the inner basket 21 and below the bottom

cover 31. _Consequently, since the drainage can smoothly be
performed without obstruction by the clothes, the draining

5 efficiency can be improved.
The bottom covér 31 is also disposed so that the space
25 between the inner basket 21 and the rotatable tub 8
communicates with the backside water absorbing area 38 from
which the agitator 35 feeds the water into the lint
10 capturing water-flow path 40 vertically extending along the
inner circumferential surfaces of the inner basket 21 and
the rotatable tub 8. Accordingly, the recirculating water-
flow path for capture of lint can be provided outside the
inner basket 21 and below the bottom cover 31,
15 Consequently, since the water can smoothly be recirculated
without obstruction by the clothes, which improves the lint
capturing efficiency. Since the bottom cover 31 is discrete
from the inner basket 21, the latter can be formed by
rounding a metal plate and connecting both ends of the
20 plate. Consequently, the manufacturing efficiency can be
improved. Furthermore, the number of the water-passing
holes 24 formed in the inner basket 21 is larger in the
lower circumferential wall thereof than in the upper
circumferential wall thereof. An amount of wash liquid
25 reaching the dehydrating holes 9 of the rotatable tub 8 from
the interior of the inner basket 21 can be reduced in the
wash step. Consequently, the damage to the clothes can be

reduced. Furthermore, the water-passing holes 24 are formed
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construction,

an amount of wash liquid reaching the dehydrating holes of

t'he tub* fron1the interior of the i nner basket can be reduced. The
wat er - passi ng hol es may be 6 forned by squeezing the cir gtgréﬁria@”\'}

wal-|
t he

of the inner basket outwardly frc¥gthe I nner surface]tﬁerqoxﬁfoBnce

10

15

20

25

K e e

by squeezing the circumferential wall of the inner basket 21
outwardly from the inner surface thereof. Since the clothes
can be prevented from being caught by the edges of the
water-passing holes 24 in this construction, they can
further be prevented from being damaged.

The inner basket 21 has a number of expanding portions
22 and 23 expanding outwardly of the circumferential wall
thereof so that the space 25 is defined between the
expanding portions 22 and 23 and the inner circumferential
wall of the rotatable tub 8. Consequently, the paths along
which the water rises up in the dehydration step can be
ensured more reliably. Consequently, the dehydrating
efficiency can reliably be improved. In this regard, the
expanding portions of the inner basket may include
vertically shorter and longer ones 22 and 23 alternately
arranged circumferentially of the inner basket, so that the
water flow and the movement of the clothes can be rendered
complicate in the wash step. Additionally, the diameter of
the inner basket 21 may be substantially the same from the
lower end to the upper end thereof or the diameter of the
inner basket is smaller at the upper end side than at the
lower end side. In this construction, the clothes can
effectively be prevented from rising up along the inner
circumferential wall of the inner basket 21 in the
dehydration step. Consequently, the rotation of the
rotatable tub 8 in the unbalanced state and resultant

abnormal vibration thereof can be prevented.

The upper and lower ends of the inner basket 21 are
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.clothes can be prevented from being caught by the edges of the
mater-pa55|ng holes in this construction, they can be prevented.from being
damaged. The inner basket nay have a nunber of expandlﬁ@mﬁ%ﬁiréﬁ§i3
.expandi ng outwardly of the circunfer ial wall there SQ F¥%&Aw§Dspace IS
defined between the expanding portions and the inner circunferential wall
of the tub. Consequently, the paths along which the water. rise up in the
dehydrati ongs{eRq3n siaeeclﬁr@a'reg PREC bl Ve tdB NiF £RQAGrddBing

expandi ng portions “of
embodiment. Alternatlvely, these ends may be secured to the

balancing ring 26 and the tub-mounting disc 7 respectively
so as to be indirectly fixed to the rotatable tub 8. 1In
5 this regard, when the tub-mounting disc 7 is mounted to be
located in the rotatable tub 8, the lower end of the inner
basket 21 may directly be secured to the tub-mounting disc
7. Furthermore, the bottom cover 31 may be formed
integrally with the inner basket 21 if the manufacturing
10 efficiency of the inner basket 21 does not have priority.
Although the rotatable tub 8 is formed from the plastic
material in the foregoing embodiment, it may be formed from
a metal such as a stainless steel. The mechanical strength
of the rotatable tub 8 can considerably be increased when
15 both of the rotatable tub 8 and the inner basket 21 are
formed from the metal. Furthermore, the inner basket 21 may
be formed from a plastic material. The mechanical strength
of the rotatable tub 8 is more or less reduced when both of
the rotatable tub 8 and the inner basket 21 are formed from
20 the plastic material such as polypropylene. However, since
these members are connected together, a sufficient strength
can still be obtained. Furthermore, the bottom cover 31 may
be formed from a metal such as a stainless steel for further
improvement of the strength of the rotatable tub 8.
25 The inner basket 21 may further be formed from a porous
material. Since the porous material has a number of pores,
provision of the water-passing holes 24 is not necessary.

It is preferable that a porous coating should be applled to
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Janer basket may include vertically shorter and | onger expandlng
‘portions’alternately arranged circunferentially of the in ASket T §O T
that the water flow and the novenent of the clothes can b;eiéhdéred e HELY
conplicate in the wash step. Additionally, the dianeter ofl_t he Frké Basket!
may be substantially the sane fromth | ower end to the upper end thereof
or the dianeter of the inner basket is smaller at the upper end side than

at the | oweg, end_side, his_construction, cl.ot hes ffec |ver
be preventeéh € spper c1rcum£erent1 surface ofrgie inner basﬂe% E? %

the enhancement in the slipping of cloth. The porous
material is preferably formed by sintering a powered plastic
material such as polypropylene. Alternatively, the porous

5 material may be formed by sintering a powered ceramic or
metal. Furthermore, an antibacterial substance such as the
one commercially sold under the registered trademark of
"AMORDEN" owned by Yamato Chemical Industry Co., Ltd. in
Japan is preferably coated on the inner circumferential

10 surface of the rotatable tub 8 and the outer circumferential
surface of the inner basket 21.

FIGS. 5 to 7 illustrate a second embodiment of the
present invention. The difference between the first and
second embodiments will be described. Identical parts are

15 labeled by the same reference numerals as in the first
embodiment. Referring to FIGS. 5 and 6, a folded portion of
the lower end of the inner basket 21 is fitted in a groove
42 formed in the lower end of the rotatable tub 8 to be
thereby fixed in position. The upper end of the inner

20 basket 21 is held between the upper end of the rotatable tub
8 and the balancing ring 26. The lower and upper ends of
the inner basket 21 also have folded portions 43 and 44
respectively.

The rotatable tub 8 has a plurality of water-passing

25 concavities 45 formed in the lower portion thereof so as to
be contiguous with the groove 42 and positioned outside the
lower end of the inner basket 21 and so as to be spaced from

one another circumferentially along the groove 42, as best
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rising up along the inner circunferential wall of the inner basket in the

dehydr dtion st'ep. The tub may have a groove circunferentially fornmed in the
| ower portion thereof and the | ower end of the inner bas é@ﬂsmﬁgéﬁylggﬁ§&
i.n- the groove of the tub so that the inner basket is fixgd inrREeSAdRON.
Since the inner basket need not be foffed with a fl ange or The
whi ch the inner basket is fixed to the tub by screws, substantial reduction

shown in FIG. 6. The space 25 between the rotatable tub 8

and the inner basket 21 communicates with the lower space in

the rotatable tub 8 via each concavity 45. A number of

through holes 46 are formed in the lower end of the inner

5 Dbasket 21 so as to be circumferentially aligned. The space

25 and the water-passing concavities 45 communicate with the

interior of the inner basket 21 via the holes 46. The inner

basket 21 further has a stepped portion 47 formed in the

lower circumferential wall thereof so as to project

10 inwardly. The upper edge of a bottom cover 48 is closely

abutted against the stepped portion 47. In mounting of the

bottom cover 48 to the rotatable tub 8, a plurality of claws

50 formed on the outer circumferential wall of the bottom

cover 48 are engaged with engagement holes 49 formed in the

15 lower portion of the rotatable tub 8 respectively, as shown

in FIGS. 5 and 6. Additionally, a plurality of screws 52 are

screwed into mounting holes 51 formed in the lower portion

of the rotatable tub 8, respectively, so that the bottom

cover 48 is mounted on the rotatable tub 8. The bottom

20 cover 48 serves in the same manner as the bottom cover 31 in

the foregoing embodiment. The other construction is the
same as that in the first embodiment.

The same effect can be achieved in the second

embodiment as in the first embodiment. In particular, the

25 lower end of the inner basket 21 is fitted into the groove

42 of the rotatable tub 8 so that the inner basket 21 is

fixed. Consequently, since the inner basket 21 need not be
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REPLACEMENT SHEET 7 in the volune thereof can be avoided as conpared with
the constructiton in which the inner basket is fixed to the_tub by .the——-
screws. Furthernore,

the tub is not required and the lower end of the inner bhsket KE-Hdt” _
éxposed. Consequently, lint i 22

10

15

20

25

configuration of the inner basket 21 can be simplified and
the manufacturing efficiency thereof can be improved as
compared with the construction of the first embodiment in
which the inner basket 21 is fixed to rotatable tub 8 by the
screws 30. Furthermore, the bottom cover need not be formed
into such a shape fhat abutment thereof against the bosses
29 can be avoided. Accordingly, since the bottom cover 48
can be mounted so as to be in close vicinity to the inner
circumferential surface of the rotatable tub 8, a larger
volume of the rotatable tub 8 contributive ‘to the washing
operation can be ensured. Furthermore, since the lower end
of the inner basket 21 is only fitted into the groove 42 of
the rotatable tub 8, the screwing work performed deep in the
bottom of the rotatable tub 8 is not required.
Consequently, the assembly efficiency can be improved.
Additionally, since the lower end of the inner basket 21 is
fitted in the groove 42 of the rotatable tub 8 so as not to
be exposed, the lint can be prevented from sticking to the
lower end of the inner basket 21.

The lower end of the inner basket 21 has the folded
portion 43 which is fitted into the groove 42 so that the
inner basket 21 is fixed. Accordingly, since the lower end
of the inner basket 21 has no edge that tends to be caught
by some other parts in the assembly step, the efficiency in
fitting the lower end of the inner basket 21 into the groove
42 can be improved. Furthermore, since the provision of the
folded portion 42 can increase the strength of the lower end

of the inner basket 21, this contrlbutes to the 1ncrease in
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can be prevented fromsticking to the |ower end of the inner basket.
"Furthernor€, the inner basket may have a folded portion in the |ower end

t hereof and the fol ded portion of the inner basket may bE;?'tEE' 1y A AT
groove of the tub. Wen the inner ba is fitted into ﬁ@is &Tf,é{?‘qum
tub, the lower end of the inner bask can be prevented F

by a portion of the tub. Furthernore, the strength of the | ower end of the

innm—basm%h%@%@@&ﬂ@6%§¥dspeed of the rotatable tub 8 in the

dehydration step. Additionally, deformation of the inner

basket 21 during the fitting work can be prevented and
accordingly, the assembling efficiency can further be
5 improved.

The water-passing concavities 45 are formed in the
lower portion of the rotatable tub 8 so as to be contiguous
with the groove 42 and positioned outside the lower end of
the inner basket 21. The space 25 between the rotatable tub

10 8 and the inner basket 21 communicates with the lower space
in the rotatable tub 8 via each concavity 45. The water-
passing concavities 45 prevent the space 25 from being
closed. More specifically, a drainage path extending from
the space 25 between the rotatable tub 8 and the inner

15 basket 21 can reliably be ensured by the provision of the
water-passing concavities 45. Consequently, since the water
can smoothly be dischérged at the time of drainage without
obstruction by the clothes, the draining efficiency can be
improved. Furthermore, the through holes 46 are formed in

20 the lower end of the inner basket 21 so as to be
circumferentially aligned. The space 25 and the water-
passing concavities 45 communicate with the interior of the
inner basket 21 via the holes 46. Thus, the draining water-
flow path extending from the space 25 can reliably ensured

25 Dby the concavities 45 and the holes 46. Consequently, the
draining efficiency can further be improved and the draining
water-flow path can further be prevented from being clogged

by the lint. Furthermore, the stepped portion 47 is formed

\m
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The tub may have a plurality of water-passing concavities formed in the
| ower portion thereof so as to be contiguous with the groove and pOSItIQﬂEd

outside the |l ower end of the inner basket and so as to b pedﬁf“onnone
anot her circunferentially along the grgove wher eby t he 8éce kaﬂﬂd j
between the tub and the inner basket €8mmunicates with aLspaeew+ocafed
bel ow the | ower end of the inner basket. Consequently, a drainage path

extending f rinmtthI%e 12RRAEE p%?'tt\ﬁ%%n o‘fh%hgu?ngg]g Bg'gkét‘t] ngf sbéa Saksettoc apnrorjeelc!tabl y
inwardly. The stepped portion 47 abuts against the upper
edge of the bottom cover 48. The stepped portion 47
prevents the clothes from being caught by the interface

5 between the inner basket 21 and the bottom cover 48.
Consequently, the damage to the clothes can be reduced.
FIGS. 8 to 15 illustrate a third embodiment of the
present invention. The difference between the third
embodiment and the first and second embodiments will be
10 described. Identical parts are labeled by the same
reference numerals as in the first and second embodiments.
The basic construction of the washing machine of the third
embodiment is the same as that of the second embodiment.
The major difference consists in the construction of a
15 bottom cover 61. The bottom of the rotatable tub 8 will
first be described with reference to FIG. 12. The water-
passing concavities 45 are spaced from one another and
contiguous with the circumferential groove 42, The circular
drain hole 10 is formed in the central bottom of the
20 rotatable tub 8. The tub-mounting disc 7 on which the
rotatable tub 8 is'mounted has a plurality of elongate
water-passing holes 11 formed.so as to correspond to the
drain hole 10. 1In this construction, generally linear paths
extending from the respective concavities 45 to the side of
25 the drain hole 10 or the holes 11 are main drain paths as
shown by arrows 62 in FIG. 12.
Now describing the bottom cover 61, it comprises an

annular member having approximately the same curved
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be ensured. Furthernore, the inner basket may have a nunber of
communi‘cat i rig “hol es fornmed in the |ower portion thereof so that the
wat er - passi ng concavities of the tub and the space betwdemusReEsEFR gﬁF&h
i,nher basket conmmunicate with a spacezgnside t he i nner askenqytgcgg' “Tﬂr
conmmuni cat i ng hol es. 8

circumference as the bottom of the rotatable tub 8 as shown
in FIG. 12. The bottom cover 61 has a plurality of tabs 63
spaced from one another along the inner circumference
thereof. Each tab 63 has a screw hole. The bottom cover 61
5 further has a plurality of pairs of ribs 64 extending from
the respective tabs 63 toward the outer circumference
thereof on its underside. The space between the paired ribs
64 is set to be larger than the width of the tab 63. The
rotatable tub 8 has a plurality of tapped holes 51 formed in
10 the bottom thereof. Each hole 51 is located in the portion
of the bottom other than the main drain paths or more
specifically, each hole 51 is located midway between the
main drain paths. Accordingly, no main drain path overlaps
the tapped holes 51. Screws 52 are inserted through the
15 respective screw holes of the tabs 63 and then screwed into
the respective tapped holes 51 so that the bottom cover 61
is fixed to the rotatable tub 8. Each tab 63 and each
tapped hole 51 constitute a fixing portion 65. The fixing
portion 65 is provided in the portion of the bottom of the

20 tub 8 other than the main drain paths.
The tub-mounting disc 7 and the seal metal 13 are
sealed by a packing 66 serving as an annular sealing member
as shown in FIGS. 14 and 15. The seal metal 13 has a
stepped circumferential edge and a stepped portion 13a has
25 four engagement holes 13b, for example. The packing 66 has
four engagement projections 66a projecting downwardly as
viewed in FIG. 14. The engagement projections 66a are

fitted into the engagement holes 13b of the seal metal 13 so
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The drai nage path fromthe space between the tub and the inner basket, can

nmore reli‘abl'y ‘be ensured by the provision of the water-passing. concavities
and the comuni cating holes. Furthernore, the inner basketTHRYHAEVEAA BEEN |
stepped portion fornmed in the | ower pgrtion t hereof and ijnwar dkPipCopect i ng
so that the stepped portion abuts aga'ﬁst t he upper edge of the bottom

cover. The stepped portion prevents the clothes from bei ng caught by the

interface bgtugen the inner Rasket ,epdchhs PSULAD SOYEMmetal 13. Then,

the seal metal 13 with the packing 66 is mounted to the tub-

mounting disc 7. Since the packing 66 is precisely attached
to the seal metal 13 as the result of fitting engagement of

5 the projections 66a with the respective holes 13b, the
sealability thereof can be improved.

The same effect can be achieved in the third embodiment
as in the second embodiment. In the third embodiment,
particularly, each fixing portion 65 for fixing the bottom

10 cover 61 to the tub 8 is formed in the portion of the tub
bottom other than the main drain paths. When the drainage
is performed prior to the dehydration step, the water in the
inner basket 21 and the water in the space between the inner
basket 21 and the tub 8 flow into the drain hole 10 mainly

15 through the water-passing concavities 45, the space between
the bottom cover 61 and the tub 8 and the main drain paths.
In this case, the water scarcely passes through the fixing
portions 65. Thus, the lint can be prevented from being
caught by the fixing portions 65 and accordingly, a mass of

20 lint can be prevented from being formed at the fixing
portions 65. Consequently, the draining efficiency can be
prevented from being lowered.

Each pair of ribs 64 formed on the underside of the
bottom cover 61 are opposite to each other with a space

25 therebetween larger than the widfh of each tab 63 of the
fixing portion 65 and extend to the rear of the fixing
portion 65, thereby isolating the rear space from the water-

passing concavities 45. Consequently, the water from the
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The tub nay have a drain hole formed in the bottomthereof and a plurality
of mater-pa55|ng concavities fornmed in the | ower circunfer ‘
thereof so that a water flow path is defined between the nﬂﬁéﬁﬂﬁﬁsﬁﬁiaﬁﬁﬂ
thé tub. The washi ng nmachi ne nmay furtg r conprise a bottom coREFLAFRREd tol
the bottomof the tub so that a space®i’s defined between the same and the
| ower circunferential wall of the tub and extends from each wat er-passing

concavity tqthg RAUJOMRO I ¢ 4he MPE €0YL t DG BRAGE Qe%%%ggﬂgg%i Wit
basket and the

passing through the rear of each fixing portion 65 and

accordingly, the forming of the mass of lint can further be
prevented. Although the ribs 64 are formed on the underside
5 of the bottom cover 61, they may be formed on the bottom of
the rotatable tub 8 so as to be opposite to the underside of
the bottom cover 61, instead.
FIGS. 16 and 17 illustrate a fourth embodiment of the
present invention. The difference between the third and
10 fourth embodiments will be described. The bottom of the
rotatable tub 8 has a plurality of convexities 67 opposite
to the underside of the bottom cover 61. Each convexity 67
is fitted into the space beﬁween each paired ribs 64. In
this construction, the water can be further prevented from
15 passing through the rear of the fixing portions 65 and
accordingly, the forming of a mass of lint can be prevented
further effectively. Furthermore, the bottom cover 61 can
readily be positioned in the assembly of the washing
machine. Alternatively, the ribs 64 may be formed on the
20 bottom of the tub 8 so as to be opposite to the underside of
the bottom cover 61 and the convexities 67 may be formed on
the bottom cover 61.
FIGS. 18 and 19 illustrate a fifth embodiment of the
present invention. The difference between the third and
25 fifth embodiments will be described. The rotatable tub 8
has a plurality of concavities 68 formed in the bottom
thereof so as to be opposite to the underside of the bottom

cover 61. The paired ribs 64 are fitted into the
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tub conmunicates with the drain hole. The tub may have a fixing portion
formed ‘in" tHe ‘portion thereof other than the portion defining a nain drain
pat h extendi ng substantially linearly from each mater-paszﬁg g@pcavwim'bo
t.he drain hole side, the bottom cover Eelng fixed to the ifixi ngzporticon of
the tub. Since the water fromthe spa@ between the tub and-the ThHner ™
basket scarcely passes through the fixing portion, the lint can be

prevented f'&HHJ%%JE&é%ag%h5e§£eEQ§in§'“9180£££8“c89§%§ﬁé%¥éh'“436 thdBSS

of lint can be prevente
water can be further prevented from passing through the rear

of the fixing portions 65 and accordingly, the forming of a

mass of lint can be prevented further effectively.

5 Furthermore, the bottom cover 61 can readily be positioned

in the assembly of the washing machine. Alternatively, the

ribs 64 may be formed on the bottom of the tub 8 so as to be

opposite to the underside of the bottom cover 61 and the

concavities 68 may be formed on the bottom cover 61.

10 Furthermore, although the screws are employed for fixing the

bottom cover 61 to the bottom of the tub 8, the bottom cover

61 may be engaged with the bottom of the tub 8 to be thereby
fixed thereto, instead.

The foregoing description and drawings are merely

15 illustrative of the principles of the present invention and

are not to be construed in a limiting sense. Various

changes and modifications will become apparent tb those of

ordinary skiil in the art. All such changes and

modifications are seen to fall within the true spirit and

20 scope of the invention as defined by the appended claims.



frombeing formed at the fixing portion. Consequently, the 9 draining

ef ficiencdy can be prevented frombeing |lowered. Either th erside of the

bottom cover or a portion of the bottom of the tub opp05|teTHm1$1A__
?géﬁatrﬁ]

ynder si de of the bottom cover may havaga pair of ribs opp

ot her
WE_CLATM: R O A
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1. An automatic washing machine comprising:

a).a tub provided for reserving a predetermined amount
5 of water, the tub including a circumferential wall having a
number of dehydrating through holes formed in an upper
portion of the circumferential wall so as to be arranged
circumferentially of the tub, the tub being rotated in a
dehydration step so that the water is discharged through the

10 dehydrating holes; and
b) an inner basket formed into a generally cylindrical
shape and including a circumferential wall having a number
of water-passing holes, the inner basket being disposed in
close vicinity to the inner circumferential surface of the

15 tub.

2. An automatic washing machine according to claim 1,
wherein each of the tub and the inner basket is formed from

a plastic material or a metal.

20
3. An automatic washing machine according to claim 1,
wherein the tub is formed.from a plastic material and the
inner tub is formed from a metal.
25 4, An automatic washing machine according to claim 1,

wherein the inner basket is formed from a porous material.

5. An automatic washing machine according to any one of
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W-th a space therebetmeen | arger than the width of the fixing portion of
the tub and’extending to the rear of the fixing portion SO’thaITTﬁé'feap
space is isolated fromthe water-passing concavities. CbnsquenL%ya Lﬂ?
water fromthe water-passing concavitjes can be prevented tLGWFp&&&PﬁQ“““M”
through the rear of the fixing portidﬂ? Furthernore, the other of the two
may have a convexity fitted in the space between the ribs. In this

CONStTucti oy, {g YaLgr 4CahnRELH" LHE" 1 RhEYCBLERL " REL PASSEPI-HET QUGA, L hE

rear of the
ends fixed to the tub.

6. An.automatic washing machine according to claim 5,
5 further comprising a tub mounting disc on which the tub is
mounted and wherein the inner basket is connected to the tub

mounting disc.

7. An automatic washing machine according to claim 5,

10 further comprising a balancing ring mounted on the upper
portion of the tub and wherein the upper end of the inner
basket is secured to the tub together with the balancing

ring.

15 8. An automatic washing machine according to any one of
claims 1 to 4, wherein the tub has a bottom provided with a
drain hole and further comprising a bottom cover provided
between the inner basket and the drain hole so that a space

defined between the tub and the inner basket communicates

20 with the drain hole.

9. An automatic washing machine according to any one of
claim 1 to 4, further comprising a water flow path defining
cover disposed along the inner circumferential wall of the

25 tub so as to define a water flow path for capturing lint
between the same and the inner circumferential wall of the
tub, an agitator rotatably mounted on the bottom of the tub,

the agitator directing the water from a backside water

|l|||||l Illl!l IIIll Illll | IIIl O




fixing portion. Additionally, the bottom cover can readily be positioned in
t'he assenbly*of the washing machine. Instead of the above gconvexity, a
concavity in which the ribs are fitted may be provided. TheTHISVSMERTQM VS
be -descri bed, nerely by way of exanpl 1vvith reference to jt he arEPIRTMDYI NG
drawings, in which: FIG 1 is a partial |ongitudinal section of one nalrf—of
an automati c washing machine of a first enbodinent in

absorbing area to the lint capturing water flow path, and a

bottom cover provided between the inner basket and the
backside water absorbing area so that a space defined
between the tub and the inner basket communicates with the

5 backside water absorbing area.

10. An automatic washing machine according to claim 8
or 9, wherein the bottom cover is discrete from the inner
basket.

10
11. An automatic washing machine according to claim 10,

wherein the bottom cover is formed from a metal.

12. An automatic washing machine éccording to any one

15 of claims 1 to 4, wherein the number of the water-passing
holes formed in.the inner basket is larger in the lower
portion of the circumferential wall thereof than in the

upper portion of the circumferential wall thereof.

20 13. An automatic washing machine according to any one
of claim 3, wherein the water-passing holes are formed by
squeezing the circumferential wall of the inner basket

outwardly from the inner surface thereof.

25 14. An automatic washing machine according to any one
of claims 1 to 4, wherein the inner basket has a number of
expanding portions expanding outwardly of the

circumferential wall thereof so that a space is defined
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accordance with the present invention; FIG 2 is a longitudinal section
the washirig rachine; FIG 3 is a partial |ongitudinal section of the ot
half of the washing machine; FIG 4 is a partially broken perspeetive v

of -an

10

15

20

25

\l THIS & SHREET HAS
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between the expanding portions and the inner circumferential

wall of the tub.

15. An automatic washing machine according to claim 14,
wherein the expanding portions of the inner basket include
vertically shorter and longer expanding portions alternately

arranged circumferentially of the inner basket.

16. An automatic washing machine according to any one
of claims 1 to 4, wherein the diameter of the inner basket
is substantially the same from the lower end to the upper
end thereof or the diameter of the inner basket is smaller

at the upper end side than at the lower end side.

17. An automatic washing machine according to any one
of claims 1 to 4, wherein the tub has a groove
circumferentially formed in the lower portion thereof and
the lower end of the inner basket is fitted in the groove of

the tub so that the inner basket is fixed in position.

18. An automatic washing machine according to claim 17,
wherein the inner basket has a folded portion in the lower
end thereof and the folded portion of the inner basket is

fitted in the groove of the tub.

19. An automatic washing machine according to claim 17,
wherein the tub has a plurality of water-passing concavities

formed in the lower portion thereof so as to be contlguous
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10.i nner basket of the washing machine; FIG 5 is a |longitudinal section of
one half of & tub enployed in an automatic washing machi ne of a second
enbodi ment in accordance with the present invention; FlGT ykSHREET HAS BEEN
| pngi tudi nal section of the |ower portjon of the tub shown in REGRACED FI G
7 is a longitudinal section of the | ower end of an inner ‘basker and the
upper end of a bottom cover of the

with the groove and positioned outside the lower end of the
inner basket and so as to be spaced f£from one another
circumferentially along the groove, whereby the space
defined between the tub and the inner basket communicates
5 with a space located below the lower end of the inner

basket.

20. An automatic washing machine according to claim 19,

wherein the inner basket has a number of communicating holes

10 formed in the lower portion thereof so that the water-
passing concavities of the tub and the space between the tub
and the inner basket communicate with a space inside the

inner basket via the communicating holes.

15 21. An automatic washing machine according to claim 8
or 9, wherein the inner basket has a stepped portion formed
in the lower portion thereof and inwardly projecting so that
the stepped portion abuts against the upper edge of the
bottom cover.

20

22. An automatic washing machine according to any one
of claims 1 to 4, wherein the tub has a drain hole formed in
the bottom thereof and a plurality of water-passing
concavities formed in the lower circumferential wall thereof

25 so that a water flow path is defined between inner basket
and the tub and further comprising a bottom cover fixed to
the bottom of the tub so that a space is defined between the

same and the lower circumferential wall of the tub and
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washi ng machine; FIG 8 is a viewsinmlar to FIG 2, showi ng an automatic
washi ng*machine of a third enbodi nent in accordance with the present
ineention; FIG 9 is aviewsimlar to FIG 1, showi ng the masthgﬂnach4ne
of -the third enbodinent; FIG 10 is a ]ongitudinal section| gfisoneErhatfs bf-
the tub enployed in the washing machi n&? of the third enmbod nenthﬂxaﬂilalsf
a longitudinal section as viewed froma T

extends from each water-passing concavity to the bottom of
the tub, whereby the space between the inner basket and the
tub communicates with the drain hole, and wherein the tub
has a fixing portion formed in the portion thereof other
5 than the portion defining a main drain path extending
substantially linearly from each water-passing concavity to
the drain hole side, the bottom cover being fixed to the

fixing portion of the tub.

10 23. An automatic washing machine according to claim 22,
wherein either the underside of the bottom cover or a
portion of the bottom of the tub opposite to the underside
of the bottom cover has a pair of ribs opposite to each
other with a space therebetween larger than the width of the

15 fixing portion of the tub and extending to the rear of the
fixing portion so that the rear space is isolated from the

water-passing concavities.

24, An automatic washing machine according to claim 22,

20 wherein either the underside of the bottom cover or a
portion of the bottom of the tub opposite to the underside

of the bottom cover has a pair of ribs opposite to each
other with a space therebetween larger than the width of the
fixing portion of the tub and extending to the rear of the

25 fixing portion so that the rear space is isolated from the
water-passing concavities and the other has a convexity

fitted in the space between the ribs.

heet Has Been Replaced
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different angle fromthat of FIG 10; FIG 12 is a partial exploded
per.spective vi éw of the bottomof a tub and a bottom cover enployed in the

washi ng machine of the third enbodinent FIG 13 is a | onyi i Ot HTORE:y

view of a pair of ribs; FIG 14 is %gploded perspective VIeWR] adniS € eal
metal and a packing; FIG. 15is a partq | ongi t udi nal seét+enr—of the-seal
nmetal and the packing; '

25, An automatic washing machine according to claim 22,
wherein either the underside of the bottom cover or a
portion of the bottom of the tub opposite to the underside
of the bottom cover has a pair of ribs opposite to each
5 other with a space therebetween larger than the width of the
fixing portion of the tub and extending to the rear of the
fixing portion so that the rear space is isolated from the
water-passing concavities and the other has a concavity in
which the ribs are fitted.
10
26. An automatic washing machine comprising:
a) an outer cabinet;
b) an outer tub mounted in the outer cabinet;
c) a tub rotatably mounted in the outer cabinet for
15 reserving a predetermined amount of water, the tub including
a circumferential wall having a number of dehydrating
through holes formed in an upper portion of the
circumferential wall so as to be arranged circumferentially
of the tub, the tub being rotated in a dehydration step so
20 that the water is discharged through the dehydrating holes;
d) an inner basket formed into a generally cylindrical
shape and including a circumferential wall having a number
of water-passing holes, the inner basket being disposed in
close vicinity to the inner circumferential surface of the
25 tub;
e) an agitator rotatably mounted on the bottom of the
tub; and

f) a drive mechanism driving the agltator 1n a. ‘wash

——————— ' eet Has Been Replaced
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FIG 16 is a viewsimlar to FIG 10, show ng an automati c washi ng nmachi ne
"of a fourth’embodi ment in 11 accordance with the present invention; -FIG
17 is aviewsinmlar to FIG 11, showi ng the washing machine of the fourth
' SHEET HAS BEEN ¢

i

THIS

LACED

enbodi nent ;
| 36

step and the tub in a dehydration step.

27. A washing machine substantially as herein described

with reference to the accompanying drawings.

L L



s

J1G 18 is aviewsinmlar to FIG 10,
of a fifth enbodi nent in accordance with the present in
is aviewsimlar to FIG 11, show ng the washi ng nachi
erbodi nent .

A first enbodi nent of the present invention

éHF}f #E*ré" HAS BEEN
| REELA{Yr i be

with reference to FIGS. 1 to 4. Refelting first to FIG 2, an overal
construction of an automatic washi ng nmachine of the first enbodinent is
shown. An outer cabi net

10

15

ABSTRACT

AUTOMATIC WASHING MACHINE WITH

WATER SAVING TYPE ROTATABLE TUB

An auvtomatic washing machine includes a rotatable tub
(8) and an inner basket (21) formed from a metal. The inner
basket (21) is formed into a cylindrical shape and has a
number of water-passing holes in its circumferential wall.
The inner basket (21) is disposed in the rotatable tub (8)
so as to be in close vicinity to the inner circumferential
wall of the rotatable tub (8). A recirculating path is
ensured between the rotatable tub (8) and the inner basket
(9) so that water is centrifugally caused to rise up through
the path in a dehydration step, that the water flows through
the path to a drain hole (10) in a drainage and that the
water is caused to pass through the path for the capturing
of lint. Additionally, the mechanical strength of the
rotatable tub (8) against high speed rotation in the

dehyvdration step.

This Sheet Has Been Replaced
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showi ng an automatic vvashl ng machi ne
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1 encl oses an ,outer tub 2 nmounted on a plurality of suspension neans 3 one

.of which is shown. An electric notor 4 and a drive mech

ﬁwﬁﬁ+5—aLe4munu_
bel ow the tub 2. The drive nechanism5 includes a dehyfl §¥3ﬁ%f%gg~%BBMGft
Bhunt i

6 extending upwardly through the bottom of the outer tu

ded

g

disc 7 is secured to the upper extending end of the drive shaft 6. A

rotatable tub 8 is rotatably nounted in the outer tub 2. The rotatable tub

8 is forned froma plastic nmateri al,
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for exanple., The dianeter of the rotatable tub 8 is gradually increased
fromits lower to its upper portion. The rotatable tub 8 has a number of

dehydrating through holes 9 circunferentially forned |nréﬁ{ 5 Lon of
its circunferential wall, as shown in FIG 1. The rotat bIe tk. &) 7f\{i|r8lfher,
has a drain hole 10 formed in the central bottom ther eof———nt AR ng the

rotatable tub 8 on the tub-
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12 mounting disc 7, the tub 8 is placed on the disc 7 with the drain hole
10 |ying ‘on ‘a pIurallty of water-passing holes 11 forned in the central
portion of the disc 7. The tub 8 is then secured to thepg y
plurality of screws 12.© The notor 4 drives the dehydr3
in a dehydration step so that the rotatable tub 8 is r
wat er - passi ng holes 11 comrunicate via a seal netal 13,
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a seal 14 and a duct 15 with a first drain hole 17 of the outer tub 2
adjacent to a water-|evel detecting air trap 16. The air trap 16 and the
first drain hole 17 conmunicate with a drain hose 19 via a drain valve 18,
the latter two being shown in FIG 2. The outer tub 2 further--has-a—second
drain hole 20 formed in the |eft-hand bottomthereof, dsThHiSSHEHAT IHHSRIIGY 2

The second drain hole 20 comunicates directly with the

|_drai AFHg$€P19_ |

al t hough the comruni cation is not shown. An inner basket 21 is nDunted in

the rotatable tub 8.
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The inner basket 21 is formed froma netal and nore specifically, it is
f or med by roundi ng a stainless steel plate and connecting both ends

t oget her by neans of caul king. The inner basket 21 is forped jpnto such a
cylindrical shape that the dianeter thereof is substantiaj THIStSHEETANR A
the lower end to the upper end thereof or that the dianetier th8EROfcHPS
smal l er at the upper end side than at the |lower end side. The I nner tasket
21 has a nunber of short expanding portions 22 and | ong expandi ng portions
23 '
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each expapdi pg, outwardly fromthe circunferential wall thereof and a nunber
of water-passing through holes 24 forned in the portion of the
circunferential wall thereof 13 ot her than the expandin —Jpert+9ns-~22- -and
23. Rows of three short expanding portions 22 and the |ong é‘kp%‘h‘dl ng}’ BEEN
portions | MDD

21
o o o
8 N
24 0 o) o)
o o) o
25 o o o
N\
o o o
47
e - .
9 NI
4 \ 45
45 46 46 :;::'_':"_'.’: =45 :'::::::;: \
43 42 | | i :\:" '.:::::_3 “46
8 46
49 LLLLL Ll L2777 Y ONTIIY)
50 A :
51 7 11
52 19
FIG. 6
is Sheet Has Been Replaced

1

|

T

rraerds Vi



23 are alferpately arranged circunferentially of the inner basket 21. The
nunber of the water-passing holes 24 fornmed in the inner basket 21 is

| arger in the lower circunferential wall thereof than in the upper
circunferential wall thereof. Each water-passing hole 2¢ h ( l
squeezing the circunferential wall of the inner basket f Bﬁi&‘ j¥$¢5h1
the inner surface thereof. The inner basket 21 is diSpO‘ﬂd -A—6-058
vicinity to the inner circunferential surface of the rotatable tub 8 so
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Ha Been Rep\aced

\\ll\l\\ M \||\

Fuards Y



that the expgndi ng ends of the expanding portions 23 and 23 abut agai nst
the inner circunferential surface of the tub 8, as shown in FIG 1.
Consequently, a space 25 is defined between the outer circunferenti al
surface of the inner basket 21 and the inner circunferenfial surface of the
rotatable tub 8. The upper end of the inner basket 21 ik by ews
27 to the upper portion of the rotatable tub 8 i medi at ‘
dehydrating holes 9 together with a bal ancing ring 26.
the | ower end of

|16

~-17
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the inner basket 21 is secured by screws 30 to inner bosses 29 projecting

upwardly 4rom* he bottom of the rotatable tub 8 and coaxia
for securenent of the tub- mounting disc 7. Consequently,

the i nner

with bosses 28

basket
21 is fixed to the rotatable tub 8 so as to be indirectly connected to the

tub-mounting disc 7. A bottomcover 31 fornmed froma j
extends fromthe inner

exanpl e,

LPaesds Vi
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14 basket 21 toward the drain hole 10. The bottom cover 31 is discrete
fromthe 4 nner basket 21. The bottomcover 31 is secured to the bottom of
the rotatable tub 8 by screws 32 so that a space 33 is defined

t her ebet ween. The space between the rotatable tub 8 and_the_i.nner basket 21

comuni cates with the drain hole 10 via the space 33. THIS SHEET HAS Bi:N |
REPLACED ___!
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A washing drive shaft 34 upwardly projects fromthe upper end of the
dehydrating shaft 6 of the drive nechanism5, extending through the bottom
of the rotatable tub 8, as shown in FIG 2. The washing drive shaft 34 is
driven in a wash step. An agitator 35 is secured to the uppe
washing drive shaft 34. The agitator 35 conprises am HpRRHEER
produci ng washing water flows and a | ower vane 37 forl pr odpePingED
recircul ating water flows for capturing lint as sho '

1 The
agitator 35 has a
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nunber of water-passing holes (not shown) forned in the body thereof. A
backsi de maters absorbing area 38 for the | ower vane 37 communi cates with

t he space 33 defined between the bottomof the rotatable tub 8 and the
bottom cover 31, so that the space 25 between the rot atable t—ub 8~aﬂd the

i nner basket 21 conmunicates with the backside water absjofbr ﬁaréa S3He See
FIGS. 1 and 3. A water flow path defining cover 39 is priovid ‘Hside t he

i nner basket 21 along the inner circunferential wall of

]
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the tub 8. The upper end of the cover 39 is attached to a lint filter 41
while its fower*end faces the outer peri phery of the |lower vane 37 of the
agitator 35, thereby defining a water flow path 40 extending fromthe

bott om of the 15 rotatable tub 8 to the balancing rin -
t he S SHEET HAS BEEN
REPLACED
>FI6. 14
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fl ow of water produced by the | ower vane 37 of the agitator 35 is directed
to the twater fYow path 40. Since the dehydrating holes 9 are formed only in
t he upper portion of the rotatable tub 8, the agitator 35 is rotated
alternately in the forward and reverse directions in the vvash and rinse
steps with the water being reserved in the rotatable tyb—8— '
dehydration step, the rotatable tub 8 is rotated at hldhl‘é’ﬁéédg 3 that the
resultant centrifugal force causes the water to rise up,___J._Qn ) <

> FIG. 16
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circunfenentiaf wal | of the tub 8. Consequently, the water is discharged
t hrough t’he dehydrating holes 9. Since the generally cylindrical inner
basket 21 is disposed in close vicinity to the inner circunferential
surface of the rotatable tub 8, the space 25 or a water flow path al ong

whi ch the water flow ng out of the water-passing holes 1 S,
ensured between the inner basket 21 and the inner circuff et®AEEET HagBER ol
the rotatable tub 8. Accordingly, the water can snoot hl EAGERed

t hr ough T

>FIG. 18
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thé dehydrating holes 24 w thout obsté’ﬁzﬂmwya)he cl ot hes even when the
.centrifugal force presses the clothes against the inner circunferenti al
wal | of the inner basket 21 in the dehydrating step. Consequently, the
dehydrating efficiency can be inproved. Since the inner basket 21 forned
froma netal is superior in the nechanical strength, th ]
can sufficiently receive the centrifugal force producedﬁﬁﬁﬂgﬁaw _I;ﬁﬂgﬁion
step, so that the rotatable tub 8 can )

| 26 FEB 1997

ABSTRACT

AUTOMATIC WASHING MACHINE WITH

WATER SAVING TYPE ROTATABLE TUB

An automatic washing machine includes a rotatable tub
(8)'énd an inner basket (21) formed from a metal. The inner
" basket (21) is formed into a cylindrical shape and has a
:nﬁmber of water-passing holes in its circumferential wall.
The inner basket (21) fs disposed in the rotatable tub (8)
so as to be in close vicinity to the inner circumferential
‘wall of the rotatable tub (8). A recirculating path is
ensured between the rotatable tub (8) and the inner basket
(9) so that water is centrifugally éaused to rise up through
the path in a dehydration step, that thg water flows through
the path to a drain hole (10) in a drainage and that the
water is caused to pass through the path for the capturing
of lint. Additionally, the mechanical strength of the
rotatable tub (8) against high speed rotation in the

dehydration step.

FIGURE 1
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16 ‘suffi ci ently withstand the hi gh-speed rotation even when it is forned
froma plastic materi al. Consequently, the rotational speed of the
rotatable tub 8 can be increased to a sufficiently high level in the

dehydration step and accordingly, a high | evel of dehydrayﬁgtﬁ%cr?f;ﬂormﬁ
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acﬁieved. In the enbodi nent, particularly, the upper and | ower ends of
.the inner basket 21 are fixed to the rotatable tub 8. Thi s construction
can further increase the nechanical strength of the inner basket 21 against
the high- speed rotation, resulting in further increase if Tt

speed in the dehydration step. The rotatable tub 8 to mh|$EP ﬁGtW& §H€ET

basket 21 is fixed is secured to the tub-nmounting disc 7. Thus, since th
i nner basket 21 is connected to the disc 7, the 2 6 FEB 1997
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mechani cal strength of the inner basket
.can further be increased. Consequently,
can be obtai ned. Furthernore, the upper
secured to the rotatable tub 8 together
Accordingly, the nechanical strength of

securing the inner

21 agai nst the high- speed rotation
sufficient dehydrating performnce

end of the inner

with the balancins%ﬁﬁﬁérﬁérm’ SHEET

t he upper portionjo
basket 21 agai nst the high-speed rotation can be increaseg an@ bhe~§ccyms
27 used for securenent of the balanciqg ring 26 can al so bhejused for
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basket 21 to the rotatable tub 8. Consequently, the nunber of parts can be
reduced. Furthernore, since the bottom cover 31 is disposed between the,
i nner basket 21 and the drain hole 10 of the rotatabl e fub-8-so-that. the

space 25 between the inner basket 21 and the rotatable tREPIACEMENT SHEET

26 FEB 1897
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conmuni cates with the drain hole 10. The drain paths can be provided
.outside the inner basket 21 and bel ow the bottom cover 31. Consequently,
since the drainage can smoothly be performed w thout olfSitiighkion-by: ,
cl othes, the draining efficiency can be inproved. The toftbm cover. 31-15s
al so di sposed so that the space 25 between the inner bcsKet 21 and thej

rotatabl e tub 8 communicates .with the backsi de water ahsar ki g af €888 ffom

whi ch the agitator 35 feeds the vvaterslntothellnt. ! ;
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caﬁturing water-flow path 40 vertically extending al ong the inner

.circunferenti a

surfaces of the inner

basket 21 and the rotatable tub 8.

Accordingly, the recirculating water- flow path for capture of lint can be
provi ded outside the inner basket 21 and bel ow the bottomc =M
Consequently, since the water can snoothly be recircul ated wfﬁ%&EENhNT SHEET
obstruction by the clothes, the lint capturing efficiency i inprﬁv?g
Since the bottom cover 31 is discretesfron1the i nner basket {21, 2 Re 81897
can be forned by
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rounding a metal plate and connecting both ends of the plate.
.Consequently, the manufacturing efficiency can be inproved. Furthernore,
t he nunber of the water-passing holes 24 fornmed in the inner basket 21 is

| arger in the lower circunferential wall thereof than in th o

BERREMENT Sher

circunferential wall thereof. An anount of wash liquid reac IE e Ll i

dehydrating holes 9 of the rotatable tub 8 fromthe interiof of the inner
basket 21 can be reduced in the wash s7tep. Consequent |y, the|dafhded crf‘the{
cl ot hes can be o

st o b e s 2
erman o b s+ o
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reduced. Furthernore, the wat er - passi ng holes 24 are forned 18 by
.squeezing the circunferential wall of the inner basket 21 outwardly from

the inner surface thereof. Since the clothes can be preven ﬁ? lgﬁg@ﬁ En !
caught by the edges of the water-passing holes 24 |n this ¢ -0, - -

t hey can . _
26 FEB 1997
8
6t 35 10 11 34 14 15 |
([ (/[ / ] Bhe
3/—~
_16
20 A

THIS SHEET HAS BEEN
REPLACED

FIG. 8

This Sheet Hag Been R

Ml IIMII Illl Ill Illl




further be prevented from bei ng damaged. The inner basket 21 has a nunber
of expanding portions 22 and 23 expandi ng outwardly of the circunferential
wal | thereof so that the space 25 is defined between the expandlng portions

22 and 23 and the inner circunferential wall of the rota %E) 87 SHFET
Consequently, the paths along which the water rises up i Y 'h' TS LA Ak
step can be ensured nore reliably.. Consequently, the el‘]ydratl ng e i
efficiency can reliably be inproved. In this regard, the 20 FEY 1997 i
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expandi ng,
| onger ones 22 and 23 alternately arranged circunferentia
basket,

portions of the inner basket may include vertically shorter and

|1y of the inner

so that the water flow and the novenent of the cl othes can be

rendered conplicate in the wash step. Additionally, the dianeter of the
i nner basket 21 may be substantially the sane fromthe |¢ ELEng_ ET
upper end thereof or the dianmeter of the inner basket is Br
upper end side than at the |ower end side. 1In this constirdiction, the
cl ot hes. can 10 96 FEB 1997
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effectively be prevented fromrising up along the inner circunferenti al
wal | of the inner basket 21 in the dehydration step. Consequently, the
rotation of the rotatable tub 8 in the unbal anced state and resultant

abnormal vibration thereof can be prevented. The upper and_lower ends of
t he inner basket 21 are -

11
21
23
o) (‘< (@] (o}
8 |23
(o} o] ) (o}
24\ | 23
(o Q o]
35 o - 0
\_/ \
(o] 3 (o] (o] \
0 (o] o)
U L/
4
45 46 46 Ty ----45 £1zzzo |
2N T PN i e Jr" I 7Y 1 -
i Lioni ‘_-i___r,.x:___i.‘:.'_'._.__-'_.‘_-,:.__-.f‘.‘:.
| . 42 | ..::.\‘:“-.l S Y
64 61 | 46
33 > . 10
51 52 63 7 11
12

FIG 11

THIS SHEET HAS BEEN |
REPLACED '

This Sheet Has Been Replaced

[T




19 directly secured to the rotatable tub 8 in the foregoi ng enbodi nent.
Alternatively, these ends may be secured to the balancing ring 26 and the

tub-nounting disc 7 respectively so as to be indirectly fixed-to-the

rotatable tub 8. In this regard, when the tub-nounting di sc IRER ADBENSd SHEET
be located in the rotatable tub 8, the |ower end of the inngr pasket—2t—may

directly be secured to the tub-nounting disc 7. Furthernore,]| tlhe, ho
cover 31 may be forned 2% FEB"og7
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integrally with the inner basket 21 if the manufacturing efficiency of the
I nner basket 21 does not have priority. Although the rotatable tub 8 is
formed fromthe plastic nmaterial in the foregoing enbodinent, it may be

o

formed froma nmetal such as a stainless steel. The nechani ',a]'{;:’ﬁ TENgLhot—vy
the rotatable tub 8 can consi derably be increased when bot E"'@}F‘ RN

Frinedioi offE] |

L

rotatable tub '8 and the inner basket 21 are fornmed frgmth I'mat al .~ ] i

Furthernore, the inner basket 21 may :{)f formed froma plastic frat ¢rinaleesT e!'

mechani cal strength [ e ;
> FIG. 14
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of -the rotatable tub 8 is nore or |ess reduced when both of the_rotatable

tub 8 and the inner basket 21 are fornmed fromthe plastic_r h-as

‘pol ypropyl ene. However, since these nenbers are connected EAGEMENEisﬁEsi

sufficient strength can still be obtained. Furthernore, the TOVET {3

may be formed froma netal such as a stainless steel for : ’

i nprovenent of the strength of the rotatable tub 8. The i qugﬂ§%1%¥ !
i

further be formed froma porous nater&gl. Si nce the porou RS

nunber of- pores,
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provi sion of the water-passing holes 24 is not necessary.

that a porous coating should
surface of the inner
cl ot h.

pl astic

The porous materi al

It is preferable

be applied to 20 the inner circunferential

basket 21 for the enhancenent in the- pi-Ag--f - -
is preferably fornmed by sifREFLAGEEIRWerEd: |
- 26 FE8 1597 | |
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met eri al _such_as..pol.yproepylene. Al tﬁéaa?df)v%@/, ~t(e por ousRAMtASEMENTOHEEF
.formed by mmger a océedcemmicorrmtm. Fur t her nor g, ref ;
anti bacteri FPETCh as the one comercially sold bnfep .t

regi stered t lﬂFND?DEN owned by Yanato Chenical || diusgt B@Ldﬂw

Ltd. in Jap y coated onéthe inner circunfereht]lal_surface.of
the rotatable tub 8 and the outer circunferential surface of the inner

basket 21. EIGS. 5 to 7 illustrate a second enbodi nent of tpe ce e
formed by squeezing the circumferential wall of the inner

basket outwardly from the inner surface thereocf. Since the
clothes can be prevented from being caught by the edges of
the water-passing holes in this construction, they can be
5 prevented from being damaged. The inner basket may have a
number of expanding portions expanding outwardly of the
circumferential wall thereof so that a space is defined
between the expanding portions and the inner circﬁmferentia;
wall of the tub. Consequently, the paths along thcﬁ the
10 water rise up in the dehydration step can be ensured more
reliably. In this regard, the expandiﬁg portions of the
inner basket may include vertically shorter and longer
‘expanding portions alternately arranged circumferentially of
the inner basket, so that the water flow and the moyement of
15 the clothes can be rendered complicate in the wash step.
Additionally, the diameter of the inner basket may be
substantially the same from the lower end to the upper end
thereof or the diameter of the inner basket is smaller at
fhe upper end side than at the.iéwer end side. In this
20 -construction, the clothes can effectively be prevented from
rising up along the inneér circumferential wall of the inner
basket in the dehydfation step.

The tub may have a groove circumferentially formed in
the lower portion thereof and the lower end of the inner

25 basket may be fitted in the groer of the tub so that the inner
basket ié fixed in position. Since the inner basket need
not be formed with a flange or the like on which the inner

basket is fixed to the tub by screws, substantial reduction

) THIS SHEET HAS BEEN
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present invention. The différence between the first and se¢REALABHYENFeHiE]
.W.I'l be descri bed. | denti cal parts are | abeled by the sa reference !

nunerals as in the first enbodiment. Referring to FIGS. 5 an q,gav‘_gjgoligﬁd I
portion of the lower end of the inner basket 21 is fitted iinla ‘gfoove 42 ‘5
formed in the |ower end of the rotatdble tub 8 to be thereby 'fixed-i-n---" "~
posi tion. The upper end of the inner ‘basket 21 is held between the upper
gﬂgso‘;fthe #9428 204 RalhdP S ANYL0S PRLANUNY 19,880 £nlNR PR a 2P UPPET

inner basket can more reliably be ensured by the provision
of the water-passing concavities and the communicating
holes. Furthermore, the inner basket may have a stepped

5 portion formed in the lower portion thereof and inwardly
projecting so that the stepped portion abuts against the
upper edge of the bottom cover. The stepped portion
prevents the clothes from being caught by the-interfacg
between the inner basket and the bottom cover.

10 The tub may have a drain hole formed in the bottom
thereof and a plurélity of water-passing concavities forméd
in the lower circumferential wall thereof so that a water
flow path is defined between the inner basket and the tub. The

. ” washing machine may further comprise a bottom co§er fixed to
2515 the bottom of the tub so that a space is defined between the
same and the lower circumferential wall of the tub and
extends from each water-passing concavity to the bottom of
thé tub, whereby the space between the inner basket and the
tub communicates with the drain Hbie. The tub may have a

20 fixing portion formed in the portion thereof other than the
portion defining a main drain path extending substantially
linearly from each.ﬁater—passing concavity to the drain hole
side, the bottom cover being fixed to the fixing portion_of
the tub. Since the water from the space between the tub aha

25 the inner basket scarcely passes through the fixing portion,
the lint can be prevented frdm being caught by the fixing
portion and accordingly, a mass of lint can be prevented

from being formed at the fixing portion. Consequently, the

U
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t hé i nner basket 21 also have fol ded portions 43 and 44 r
.rotatable tub 8 has a plurality of water-passing concaviti

Z@@ﬁhhbmtmdgmﬁﬂ

the | ower portion thereof so as to be contiguous with thefgfoove 42 and
posi tioned outside the | ower end of the inner basket 21 and sq QQHL

spaced fromone another circunferentialjy along the groove 4

10

15

20

25

communicates with the drain hole 10. The drain paths can be
provided outside the inner basket 21 and below the bottom
cover 31. Consequently, since the drainage can smoothly be
performed without obstruction by the clothes, the draining
efficiency can be improved.

The bottom cover 31 is also disposed so that thé space
25 between the innér basket 21 and the rofatqble tub 8
communicates with the backside water absorbing area 38 from
which the agitator.BS feeds the wafer into the lint
capturing water-flow path 40 vertically extending along thé
inner circumferential surfaces of the inner basket 21 and

the rotatable tub 8. Accordingly, the recirculating water-

. flow path for capture of lint can be provided outside the

inner basket 21 and below the bottom cover 31.
Consequently, since the water can smoothly be recirculated
without obstruction by the clothes, t;e lint capturing

efficiency is improved. Since the bottom cover 31 is discrete
from the inner basket 21, the latter can be formed by

rounding a metal plate and connecting both ends of the

‘plate. Consequently, the manufacturing efficiency can be

improved. Furthermore, the number of the water-passing
holes 24 formed in the inner basket 21 is larger in the
lower circumferential wall thereof than in the upper

circumferential wall thereof. An amount of wash liquid

- reaching the dehydrating holes 9 of the rotatable tub 8 from

the interior of the inner basket 21 can be reduced in the
wash step. Consequently, the damage to the clothes can be

reduced. Furthermore,_the water-passing holes 24 are formed
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2 h G 6. h 25 b h bl K e -
t. shown in Fl The space 25 between the rotatable tu éﬁ?ﬂ@ﬁ@ﬁ@ﬁ&'éﬁﬁh

_basKet 21 communicates with the | ower space in the rotatab
concavity 45. A number of t hrough holes 46 are fornmed in the|l ower end of
the inner basket 21 so as to be circugferentially aligned. The'spagfggﬁ
and the water-passing concavities 45 muni cate with the iinferior t he
I nner basket 21 via the holes 46. The inner

shown in FIG. 6. The space 25 between the rotatable tub 8
and the inner basket 21 communicates with the lower space in
the rotatable tub 8 via each concavity 45. A number of
through holes 46 are formed in the lower end of the inner
5 Dbasket 21 so as to be circumferentially aligned. The space
25 and the water-passing concavities 45 communicate with the
interior of the inner baskeﬁ 21 via the holes 46. The inner
basket 21 further has a stepped portion 47 formed in the
lower circumferential wall thereof so as to project
10 inwardly. The upper edge of a bottom cover 48 is closely
abutted against the stepped portion 47. In mounting tﬂe
bottom cover 48 to the rotatable tub 8, a plurality of claws
50 formed on the outer circumferential wall of the bottom
£ cover 48 are engaged with engagement holes 49 formed in the
15 lower portion of the rotatable tub 8 respectively, as shown
in FIGS. 5 and 6. Additionally, a plurglity of screws 52 are
screwed into mounting holes 51 formed in the lower portion
of'the rotatable tub 8, respectively, so that Ehe bottom
cover 48 is mounted on the rotatable tub 8. The bottom
20 .cover 48 serves in the same manner as the bottom cover 31 in
the foregoing embodiment. The other construction is the
same as- that in the first embodiment.
The same effect can be achieved in the second
embodiment as in the first embodiment. In particular, the
25 1lower end of the inner basket 21 is fitted into the groove
42 of the rotatable tub 8 so that the inner basket 21 is
fixed. Consequently, since the inner basket 21 need not be

provided with a screwing flange or the like, the
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basket ;21 further has a stepped portion 47 formed in the lo
;dincunferential wal | thereof so as to project inwardly. The "B

a bottom cover 48 is closely abutted agai nst the stepped porjftijon 47. In
nount i ng the bottom cover 48 to the rotatable tub 8, a pllurfall 8y Ut 1997
claws 50 fornmed on the outer circunfer&htial wall of the botft dm cover 48
are engaged with engagenent holes 49 forned in the | ower porftion of ThE
irerty orfade (SPEtidy S0t ¢A TNRET loke®>2r” & Be SURTHRRE ke

the manufacturing efficiency thereof can be improved as

compared with the construction of the first embodiment in
which the inner basket 21 is fixed to the rotatable tub 8 by the

5 screws 30. Furthermore, the bottom cover need not be formed
into such a shape that abutment thereof against the bosses
29 can be avoided. '~ Accordingly, since the bottom cover 48
can be mounted so as to be in close vicinity to'the inner
circumferential surface of the rotatable tub 8, a lérger

- 10 volume of the rotatable tub 8 contributive to the washing
operation can be ensured. Furthermore, éince the lowef eAd
of the inner basket 21 is only fitted into the groove 42 of

'the rotatable tub 8, the screwing work performed deep in the
;'Bottom of the rotatable tub 8 is not regquired.

15 Consequently, the assembly efficiency can be improved.
Additionally, since the lower end of the inner basket 21 is
fitted in the groove 42 of the rotatable tub 8 so as not to
be exposed, the lint can be prevented from sticking to the
lower end of the inner basket 21.

20 - The lower end of the inner basket 21 has the folded
portion 43 which is fitted into the groove 42 sc that the
inner basket 21 is.fixed. Accordingly, since the lower end
of the inner basket 21 has no edge that tends to be caught
by some other parts in the assembly steb, the efficiency.in

25 fitting the lower end of the inner basket 21 into the groove
42 can bé improved. Furthermore, since the provision of the
folded portion 42 can increase the strength of the lower end

of the inner basket 21, this contributes to the increase in

ST THIS SHEET HAS BEEN
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e
sciewed into nounting holes 51 forned in the | ower portion 8FP§HE'VsFatable
.tub 8, respectively, so'that the bottomcover 48 is nounted ¢n the §
totatable tub 8. The bottom cover 48 serves in the same nmangnegr {a% tibe 557 i
bottom cover 31 in the foregoing enbodi ment. The ot her con<truct|on i's thel
sane as that in the first enbodi ment. fhe sanme effect can be'achTEV'ed"TTT"‘J
t he second enbodi nent as in the first enbodi nent. In particular, the

Iower end 0%&H@5Jﬂ@f@é %%§§%%p%%t1vea§ttegningstgghg£98¥gion, too, the'm””

water can be further prevented from passing through the rear

of the fixing portions 65 and accordingly, the forming of a

mass of lint can be prevented further effectively.

5 Furthermore, the bottom cover 61 can readily be positioned

in the assembly of the washing machine. Alternatively, the

ribs 64 may be formed on the bottom of the tub 8 so as to be

opposite to the underside of the bottom cover é1 and the

concavities 68 may be formed on the bottom cover 61.

10 Furthermore, although the screws are employed for fixing the

bottom cover 61 to the bottom of the tub 8, the bottom covéf

61 may be engaged with the bottom of the tub 8 to be thereby

l‘fixed thereto, instead.

The foregoing description and drawings are merely

'; 15 illustrative of the principles of the present invention and

are not to be construed in a limiting sense. Various

.changes and modifications will become apparent to those of

ordlnary skill in the art. All such changes and
modifications are seen to fall within the

20 .scope of the invention as defined by the appended claims.
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42 of the: rot\,at able tub 8 so that the mner%ﬁ@ﬂ%?@ﬁ"l@ fix tﬂ -
Consequently *since the inner basket 21 need not be provided RPLAGEMENT SHEET

screw ng flange or the like, the 22 configuration of the ijnrler basket 21
can be sinplified and the nanufacturlng ef ficiency thereof cen«pg NOY 1898
| nproved as _

AUTOMATIC WASHING MACHINE WITH

WATER SAVING TYPE ROTATABLE TUB

This invention relates to an automatic washing machine
having a tub of the type that enhances water saving.

The prior art has provided automatic washing machinés
having water-saving type tubs. These automatic washing
machines comprise a rotatable tub serving both as a wash tub
and as a dehydrating'basket. The rotatable tub has
dehydrating holes formed in the upper circumferential wall
‘thereof. A predetermined amount of water is supplied into
the rotatable tub in a wash'étgpl The rotatable tub is
rotated in a dehydration step so that the water is caused to
centrifugally rise up along the inner circumferential wall
of the rota%able tub so that the water is discharged through
the dehydrating holes out of the tub..

The diameter of the rotatable tub is gradually
increased from the lower end to the upper end thereof so
that the puhping efficiency and that is, the dehydrating
efficiencj is improved. The rotatable tub further has a
drain hole formed in the bottom thereof so that the wash
ligquid is drained through the same ou£ of the tub. A water
flow path for capturing lint is defined vertically along the

B inner éircumferential wall of the rotatable tub.'A lint
filter is located at one end of the water flow path. When
an agitator rotatably mounted on the bottom of the rotatable
tub is driven in the wash step, outvanes of the agitator

causes the water to flow into the water flow path so that



RLV} ’_1( :
i-eh-t-he I nner

conpared with the construction of the first enbodi ment in Mh
basket 21%s fixed to the rotatable tub 8 by the screws 30,
t he bottom cover need not be forned into such a shape that

agai nst the bosses 29 can be avoided. Accordingly, since

xLif"

Furthgrnn_ﬁﬁ
dbut fefit ¥t Hed eof
e bottom.cove

r-“r*

48 can be nmounted so as to be in closq?V|C|n|ty to the inner
circunferential surface of the rotatab

e tub 8, a larger vieluge—of—t-he——- I

rotatable tub 8 contributive to the washing operation can be ensured.
Furthernore, thenegtéPeiboy@EifRElated in the rotatable tub, whereby lint

contained in the water is captured by the lint filter.

The above-described prior art construction has the
following drawbacks. First, a centrifugal force caused by
rotation of the rotatable tub presses clothes against the
inner circumferential wall of the rotatable tub, whereupon
the clothes obstruct the water from flowiné ﬁpwardly along
the inner circumferential wall o; the rotatable tub.

Consequently, the dehydrating efficiency is reduced.

Second, since the rotatable tub ié generally formed from a

plastic material, the rotatable tub cannot be rotated at a .

sufficiently high speed during the dehydration step in view
of low mechanical strength thereof. Conseguently, a
sufficienﬁ dehydrating performance cannot be obtained.
Third, th; clothes obstruct the flow of water directed
toward the drain hole at the time df drainage. Thus, the
water cannot be discharged efficiently at the time of
drainage. The clothes also obstruct the flow of water
recirculated by thé action of the outvanes of the agitator

in the wash step, so that the lint cannot be captured

efficiently. Fourth, not a little amount of water flows

through the dehydrating holes out of the rotatable tub in'

the wash step. Cbnsequently, the amount of water in the
rotatable tub becomes insufficient and accordingly, the
clothes tend to be damaged. Fifth, the centrifugal force
sometimes causes the clotheé-to rise up along the inclined
inner circumferential surfacé of fhe rotatable tub in the

dehydration step, resulting in rotation of the tub in the

%



of the inner basket 21 is only fitted into the groove 42 fREHLACENEQHégHgET

“tub 8 :tHe screwing work perfornmed deep in the bottomofthe {rotatable tu
8 is not required. Consequently, the assenbly efficienc an| pelipipnoved.
Additionally, since the |lower end of the inner basket 21 ijsfitted in the:
groove 42 of the rotatable tub 8 so as not to be exposed, the lint can be
prevented fromsticking to the |ower énd of the inner basket 21. The | ower
end of the inner basket 21 has the fol ded

unbalanced state and resultant abnormal vibration of the
tub.

Thérefore, an object of the present invention is to
provide an automatic washing machine'kherein the washing
operation, the dehydrating operation, the drainage and -the
capture of lint can be perfofmed efficiently and
sufficiently..

Another object of the present invention is to provide
an automatic washing machine wherein the wash step can be
executed without reduction in an amount of water in the tub,
a sufficient volume can be ensured in the tuﬁ, and
productivity and assembling efficiency can be improved.

The present invention provides an automatic washing
machine'Fomprising a tub provided for reserving a
predeterﬁined amount of water, the tub including a
circumferential wall having a number of dehydrating through
holes formed in an upper portion of the circumferential wall
so as to be arranged circumferentially of the tub, the tub
being rotated in a dehydration step so th;t the water is

! discharged through the dehydrating holes, and an inner
basket formed into a generally cylindrical shape and_
including 2 circumferential wall having a number of water-
passing holes, the inner basket being disposed in close
vicinity to the inner circumferential surface of the tub.

According to the above-described construction, paths
along which the water rises up along the inner
circumferential Qall of the tub are defined between the

inner basket and the inner circumferential surface of the




portion 43 which is fltted into the groove 42 so that th CEbEsKRet | 2ay
T is fixed= Accordingly, since the lower end of the inner FHW“Q Qgﬁha&wnoﬂt
edge that tends to be caught by sone other parts in the s enbly,.step,.. the
efficiency in fitting the lower end of the inner basket 211int the groove
42 can be inproved. Furthernore, sinde the provision of thé fol ded portion
42 can increase the strength of- the | ower end of the inner basket 21, this

contributes to the increase in , : )
tub outside the irner basket. Consequently, the dehydration

can smoothly be perfofmed-without obstruction by the
clothes.

The inner tub may be formed from a metal. This
improves the mechanicgl strength of thé tub. Consequently,
the tub can be rotated at high speeds in the dehydration
step. The inner basket may have upper and lower ends fixed
to the tub. Consequently, the durability of the inner
basket against rotation of the tub can be improved. The
automatic washing machine may further comprise a tub
mounting disc on which the tub is mounted and the inner
basket may be connected to the tub mounting disc. In this
construction, the durability of the inner basket can further
be improvéd. The automatic washing machine may further
comprise ;\balancing ring mounted on the upper portion of
the tub .and the upper end of the inner basket may be secured
to the tub together with the balancing ring. In this
construction, the durability of the upper portion of the
inner basket can be improved and parts for mounting the
balancing ring on the tub can be commonly used for securing
the upper end oflthe innef basket to the tub.

The tub may have a bottom provided with a drain hole
and the washing machine may further comprise a bottom cover
provided between the inner basket and the drain hole so thaﬁ
a space defined between the tub and the inner basket
communicaﬁes with the drain hole.  The bottom cover provides
a drainage path éxtending from the outside of the inner

basket to the drain hole. Consequently, the wash liquid can



23 the rotational speed of the rotatable tub 8 in the deRyRErACEMBNEIHEET

Addi ti"onal ¥y, deformation of the inner basket 21 duringjtpe—+rttrng worik

can be prevented and accordingly, the assenbling efficiéng Lddaer

i nproved. The wat er-passing concavities 45 are fornmed i 1hécga%d'i’uiéd% H
' 5

smoothly be drained without obstruction by the clothes. The
washing machine may further comprise a water flow path
defining cover disposed along the inner circumferential wall
of the tub so a;'to define a water flow path for capturing
~ lint between the sam§¢and the innef circumferential wall of
the tub, an agitator rotatably mounted on the bottom of tﬁe
tub, the agitator directing the water from a backside water
absofbing area to the lint capturing water flow path, and a
bottom covér provided between the inner basket and the
backsidg'water absorbing area so that a space defihed
between the tub and the inner basket communicates with the
backside water absorbing area. The bottom cover provides a
recirculation flow path extending from the outside of the
inner basket to the drain hole. Consequently, since the
water can gmoothly be recirculated without obstruction by
the clothes, the lint can efficiently be captured. In this
regard, the bottom cover may be discrete from the inner
basket. The inner basket can be produced only by rounding a
metal plate and connecting both ends thereof together. This
can improve the productivity of the washing machine.
Furthermore, the bottém plate may be formed from a metal.
The number of the water-passing holes formed in the
inner basket may be larger in the lower portion of the
circumferential wall thereof than in the upper portion of
the circumferential wall thereof. As the result of tﬁis
construction, an amount of wash liquid reaching the
dehydrating holes ‘of the tub from the interior of the inner

basket can “be reduced. The water-passing holes may be

e



| ower portion of the rotatable tub 8 so as to be cont i guiREEPMIGEREHe St

160

42 and positioned outside the |ower end of the inner baskef 217 " The spaqe

25 between the rotatable tub 8 and the inner basket 21 CONth%C&FeSFMmt
the | ower space.in the rotatable tub 8 via each concavitly W45. The Wafe
passi ng concavities 45 prevent the space 25 from bei ng c|] oset——More-~:
specifically, a drainage path extending fromthe space 26 between the

?

rotatable tub 8 and the inner basket 21 can reliab b ens b
provi si on oxmed by squeezing the clrcumferentlakyw ot #heinndt

basket outwardly from the inner surface thereof. Since the
clothes can be prevented from being caught by the edges of
the wate;-passing holes in this construction, they can be
prevented from being damaged. The inner basket may have a
number of expanding portions expanding ogtwardly of fhe
circumferential wall thereof so that a space is defined
between the expanding portlons and the inner czrcumferentlal
wall of the tub. Consequently, the paths along Wthh the

water rise up in the dehydration step can be ensurgd more

reliably. 1In this regard, the expanding portions of the

inner basket may include vertically shorter and longer
expanding portions . alternately arranged circumferentially of
the inner Sasket, so that the water flow and the movement of
the cloth;; can be rendered complicate in the wash step.
.Additionally, the diameter of the ‘inner basket may be
substantially the same from the lower end to the“upper end
thereof or the diameter of the inner basket is gmaller at
fhe upper end side than at theuiéwer end side. In this
-construction, the clothes can effectively be prevented from
rising up along the inﬁér circumferential wall of the inner
basket in the dehy&fation step. |
The tub may have a groove ciréumferentially formed in
the lower portion thereof and the lower end of the inner

basket may be fitted in the groove of the tub so that the inner

basket is fixed in position. Since the inner bgsket need

not be formed with a flange or the like on which the inner -

basket is f;xed to the tub by screws, substantial reduction




wat er - passi ng concavities 45. Consequently, since the water
di scharged at the tine of drainage w thout obstruction by t
draining efficiency can be inproved. Furthernore, the thro
formed in the |lower end of the inner basket 21 so as to be
circunferentially aligned. The space 25 and the water- pass

BEPLAGEMEN SHceT
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45 communicate with the interior of the i nner basket 21 vi

t he hol es 46.

Thus, the draining water- flow path extending fromthe space 25 can
reliably endu ethe volume thereof can be avoided as compared with the

construction in which the inner basket is fixed to the tub
by the screws. Furthermore, since a screwing work performed
deep in the bottom of the tub is not required-and the lower
end of the inner bésket is not expoéed. Consequentiy, lint
can be prevented from sticking to the lower end of the innér
baske&. .Furthermore, the'inner basket may have a folded
portion in the lower eqd thefeof and the folded portion of
the inner basket may be fitted in the groove of the tub.
When the inner basket is fitted into the groove of the tub,
the lower end of the inner basket can be prevented from
being caught by a portion of the tub. Furthermore, the
strength of the lower end of the inner basket can be
increased.;

The tﬁb may have a plurality of water-passing
concavities formed in the lower portion thereof so as to be
contiguous with the groove and positioned outside the lower
end of the inner basket and so as to be spaced from one
another circumferentially along the.groove, whereby the
space defined between the tub and the inner basket
communicates with a space located below the lower end of the
inner basket; Consequently, a drainage path extending £from
the space between the tub and the inner basket can reliably
be ensured. Furthermore, the iﬁner basket may have a number
of communicating holes formed in the lower portion thereof
so that the water-passing concavities of the tub and the
space between thé tub and the inner basket communicate with

a space inside the inner basket via the communicating holes.



by the concavities 45 and the hol es 46. Consequently, the dra-fArRg
effici'ency ‘can further be inproved and the draining mater-fl(ﬁ&PbACEM@&ﬁ SHEET
further be prevented from being clogged by the lint. Furtheérngore,the

st epped portion 47 is forned 24 in the lower portion of tlhe i.nnef-.basket
21 so as to project 8 Por B aad j

The drainage paﬁh from the space between the tib and the
inner basket. can more reliably be ensured by the provision
of the water-passing .concavities and the communicating
holes. Furthermore, the inner basket may have a stepped
portion formed in the lower portion thereof and inwardly
projecting so that the stepped portion abuts against the
upper edge of the bottom cover. The stepped portion
prevents the clothes from being caught by the.interfacg
between the inner basket and the bottom cover.

The tub may have a drain hole formed in the bottom
thereof and a plurélity of water-passing concavities forméa
in the lower circumferential wall thereof so that a water
flow path is defined between the inner basket and the tub. The

. washing maﬁhine may further éomprise a bottom cover fixed to
the bottom éf the tub so that a space is defined between the
same and the;lower_circumferentiﬁl'@all-of the tub and
extends.from each watér—passing concavity to the boftcm of
thé tub, whereby the space between the inner basket and the
tub communicates with the drain hole. The tub may- have a
fixing portion formed in the portion thereof other than the
portion defining a main drain path extending substantially
linearly from each.ﬁater-passing_concavity to the drain hole
side, the bottom cﬁver being fixed to the fixing portion of
the tub. 'Since the water from the space between the tub and
the inner basket scarcely passes through the fixing portion,
the lint can be'prevented_from beiné caught by the fix%qg'
portion anq_gccordingly, a mass éf lint can be prevented

from being formed at the fixing portion. Consequently, the




inwardly. . The stepped portion 47 abuts against the upper ¢R&PLACFMBNT SHEET
bottom cover 48. The stepped portion 47 prevents the cl ot hes ]
caught by the interface between the inner basket 21 and the
48. Consequently, the damage to the c%othes can be reduced.

illustrate a third enbodi nent of the present invention. The )
between the third enmbodi mrent and the first and second enbodinents will be

described. {80463 eP2itieAtf LARCLEDPYvélEed ¥ Pom being lowered.

Either the underside of the bottom cover or a portion

of the bottom of the tub opposite to the underside of the
bottom cover may have a-pair of ribs opposite to each other
with a space therebetween larger than the width of the
fixing portion of the tub and extending to the rear of the
fixing portioh.so that the rear space is isolated from the
water-passing concavities. Consequently, thé water from the
water-passing concavities can 5e prevented from passing
through the rear of the fixing portion. Furthermore, the
other of the two may have a convexity fitted in the space
between ﬁhe ribs. In this construction, the water can be
further prevented from passing through the rear of the
fixing portion. Additionally, the bottom cover can readily
be positi&ned in the assembly of the washing machine.
Instead of fhe above convexity, a concavity in which the
ribs are fitted may be provided. |

The invention will be described, merely by way of
example, with reference to the'accompanying drawings, in
which:

FIG. 1 is a partial longitudinal section of one half of
an automatic washing machine of a first embodiment in
accordance with the present invention; |

FIG. 2 is a longitudinal section of the washing
machine;

FIG. 3 is a partial longitudinal section of the other
half of the washing machine; |

FIG. 4 is a partially broken perspective view of an



reference nunerals as in the first and second_enbodinents.
constéucti:on of the washing machine of the third enbodi nent

that of the second enbodi ment. The majordifference consists jnthe

Lt

construction of a bottomcover 61. The bottom of the rotatabl e tulp 5w £
first be described with reference to FPG 12. The water- palssji ng

concavities 45 are spaced from one another and conti guous w

.......

h—tte

circunferentjauﬁgroo e 42. The circular drain hole 10 is forjned in the
Rl

central bot ti5H et of the washing machine;

FIG. 5 is a longitudinal'seﬁtion of one half of a tub

employed in an automatic washing machine of a second

embodiment in accordance with the present invention;

FIG. 6 is a longitudinal section of the lower portion

of the tub shown in FIG. 5;

FIG. 7 is a longitudinal section of the lower end of an

inner basket and the upper end of a bottom cover of the

washing machine;

FIG. 8 is a view similar to FIG. 2, showing an

automatic washing machine of a third embodiment in

accordance with the present invention;

FIG. 9 is a view similar to FIG. 1, showing the washing

machine of the third embodiment;

FIG. 10 is a longitudinal section of one half of the

tub employed in the washing machine of the third embodiment;

FIG. 11 is a iongitudinal section as viewed from a

different angle from that of FIG. 10;

FIG. 12 is a partial exploded perspective view of the

bottom of a tub and a bottom cover employed in the washing

machine of the third embodiment;

FIG. 13 is a longitudinal front view of a pair of ribs;

FIG. 14 is an exploded perspective view of a seal metal

and a packing;

FIG. 15 is a partial longitudinal section of the seal

metal and the packing;

FIG. 16 is a view similar to FIG. 10, showing an

automatic washing machine of a fourth embodiment in




rotatable tub 8. The tub-nounting disc 7 on which the rotatable tub 8 is

mount.ed has a plurality of elongate water-passing holes 11 PR
correspond to the drain hole 10. In this construction, gen wa@éngRT

pat hs extending fromthe respective concavities 45 to the
hole 10 or the holes 11 are main drain paths as shown by af
12. Now describing the bottomcover 6{ly it conprises an an
havi ng approxi mately the same curved
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accordance with the present invention;

FIG. 17 is a view similar to FIG. 11, showing the
washing machine—of the fourth_embodiment;

FIG. 18 is a view similar to FIG. 10, showing an
automatic washingﬂhéchiﬁe of a fifth embodiment ’in
acco:dgnce with the present invention; and

FIG. 19 is a view similar to FIG. 11, showing the
washing machine of the fifth embodiment.

A first embodiment of the present invention will- be
described with reference to FIGS. 1 to 4. Referring first
to FIG. 2, an overall construcﬁioﬂ of an ;utomatic washing
machine of the first embodiment is -shown. An outer cabinet
1 encloses an outer tub 2 mounted on a plurality of
suspenéion\means 3 one of which is shown. An electric motor
4 and a drive mechanism 5 are provided below the tub 2. The
drive mechanism 5 includes a dehydratin§ drive shaft 6

~extending upwardly through the bottom of the outer tub 2. A
tub-mounting disc 7 is secured to the upper extending end of
the drive shaft 6. |

A rotatable tub 8 is rotatably mounted in the outer tub
2. The rotatable tub 8 is formed from a plastic material,
for example. The diameter of the rotatable tub 8 is

o graduaily increased from its lower to its upper pértion.
The rotatable tub 8 has a number of dehydrating through
holes 9 circumferentially formed.in an upper portion of its
circumferential wall, as shown in FIG. 1. The rotatable tub
8 further has_a drain hole 10 formed in the central bottom

thereof. 1In mounting the rotatable tub 8 on the tub-
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mounting disc 7, the tub 8 is plaéed on the disc 7 with the
drain hoie 10 lying ona plurality of water-passing holes 11
formed in the central portion of the disc 7. The tub 8 is
then sec;red to the disc 7 by a plurality of screws 12. The
motor 4 drives the dehydrating drive shaft 6 in a.
dehydration step so that the rotatable tub 8 is rotated.
The water-paésing holes 11-ccmmunicate via a seal metal 13,
a seal 14 and a duct 15 with a first drain hole 17 of the

outer tub 2 adjacent to a water-level detecting air trap 16.

The air trap 16 and the first drain hole 17 communicate with

a drain hose 19 via a drain vaive 18, the latter two beiﬁg
shown in FIG. 2. The outer .tub 2 further has a second drain
hole 20 formed in the left-hand bottom thereof, as viewed in
FIG. 2. Tﬁe second drain hole 20 communicates directly with
the drain Qose 19 although the communication is not shown.
An inner basket 21 is mounted in the rotatable tub 8.
The inner basket 21 is formed from a metal and more
specifically, it is formed by rounding a stainless steel
plate and connecting both ends together by means of

caulking. The inner basket 21 is formed into such a

cylindrical shape that the diameter thereof is substantially

the same  from the lower end to the upper end thereof or that

the diameter thereof is smaller at the upper end side than
at the lower end side. The inner basket 21 has a number of
short expanding portions 22 and long expanding portions 23
each expanding outwardly from the circumferential wall
thereof and a nﬁmber of water-passing through holes 24

formed in Ehé portion of the circumferential wall thereof

25 circunference as the bottomof the rotatable tub 8 as s NI N e T
The bottom“cover 61 has a plurality of tabs 63 spaced from én tREr win NNy
al ong the inner circunference thereof. Each tab 63 has a scfr \w hol e. The ‘i
bottom cover 61 further has a plurality of pairs of ribs 64 xt@gdhﬁg-ﬁg@n“ i

}



the respective tabs 63 toward the outer circunference ther
‘under’si de The space between the paired ribs 64 is set to
the width of the tab 63. The rotatable tub 8 has a plural
hol es 51 forned in the bottomthereof. Each hole 51 is |odg
portion of the bottomother than the gygin drain paths or n
each hole 51 is | ocated m dway between the main drain patk
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no main drain path overlaps the tapped holes 51. Screws 52
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s. Accordingly,

through the other than the expanding portions 22 and 23. Rows of three

short expanding portions 22 and the long expanding portions
23 are alternately arranged circumferentially of the inner
basket 21. The number of the water-passing holes 24 formed
in the inner basket 21 is larger in the lower
circumferential wall thereof than in the upper
circﬁmferential wall thereof. Each water-passing hole 24 is
formed by squeezing tpe ciréumferéntial wall of the inner
basket 21 outwardly from the inner surface thereof.

The inner basket 21 is disposed in close vicinity to
the inner circumferential surface of the rotatable tﬁb 8 so
that the expanding ends 6f the expanding portions 23 and 23
abut against the inner circumferential surface of the tub 8,

as shown in FIG. 1. Consequently, a space 25 is defined

W

‘between the outer circumferential surface of the inner

basket 21 and the inner circumferential surface of the
rotatable tub 8. The upper end of the inner basket 21 is
secured by screws 27 to thé upper portion of the rotatable
tub 8 immediately over the dehfdrating hole; 9 together with
a balancing ring 26. On the other hand, the lower end of
the inner basket 21 is secured by screws 30 to inner bosses
29 projecting upwardly from the bottom of the rotatable tub
8 and coaxial with bosses 28 for securement of the tub-
mounting disc 7. Consequently;-the inner basket 21 is fixed
to the rotatable tub 8 so as to be indirectly connected to
the tub-mounting disc 7.

A bottom co;ér 31 formed from a plastic material, for

example, extends from the inner lower wall of the inner




respective screM/hoIes of the tabs 63 and then screwed into
t apped hol e§ 51 so that the bottomcover 61 is fixed to their tatapte-tub—

8. Each tab 63 and each tapped hole 51 constitute a fixing poftjaqn.65.
fixing portion 65 is provided in the Qortlon of the bottonlath et 8
t h

other than the main drain paths. The
13 are sealed by a packing 66 serving as an annul ar seal i ngj menber as shown

db- nmounting disc 7 anf

@ﬁéfnaﬁgectlveff?
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in FIGS. 14 ganﬂzét& eox?ae:a {Ir‘xaet aérajisn r]’i’%zsle"" 10. The bottom cover 31 is

discrete from the inner basket 21. The bottom cover 31 is
secured to the bottom of the rotatable tub 8 by screws 32 so
that a space 33 is defihed therebetween. The space between
the rotatable tub 8 and the inner bgsket 21 communicates
with the drain hole 10 via the-space 33.

A washing drive shaft 34 upwardly projects from the
upper end of the dehydrating shaft 6 of the drive mechanism
5, extending through the bottom of the rotatable tub 8, as
shown in FIG. 2. The washing drive shaft 34 is driven in a
wash step. An agitator 35 is secured to the upper end of
the washing drive shaft 34, The agitator 35 coﬁprises an
upper vane 36 for producing washing water flows and a lower
vane 37 for producing recirculating water flows for
capturing lint as shown in FIG. 1. The agitator 35 has a
number of water-passing holes (not shown) formed in the body
thereof. A backside water absorbing area 38 for the lower
vane 37 communicates with the space 33 defined between the
bottom of the rotatable tub 8 and the bottom cover 31, so
that the sbace 25 between the rotatable tub 8 and the inner
basket 21 communicates with the backside water absorbing
area 38, See FIGS. 1 and 3.

. .A water flow path defining cover 39 is provided inside
the inner basket 21 along the inner circumferential wall of
the tub 8. The upper end of the cover 39 is attached to a
lint filter 41 while its lower end faces the outer periphery
of the lower vane 37 of the agitator 35, thereby defining a

water flow path 40 extending from the bottom of the



stepped circunferential edge and a stepped portion 13a has
hol es “13b, *for exanpl e. The packing 66 has four engagenent
projecting dowmmwardly as viewed in FIG 14. The engagenent} groj ectlo
are fitted into the engagement holes 13b of the seal netal 13 sb? H0 #&Qﬁ
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rotatable tub 8 to the balancing ring 26. Consequently, the
flow of water produced by the lower vane 37 of the agitator
35 is directed to the water flow path 40.

Since the dehydrating holes 9 are formed only in the
upper portioh of the rotatable tub 8, the agitator 35 is.
rotated alternately in the forward and reverse directions in
the wash and rinse steps with the water being reserved in
the rotatable tﬁb 8. In a dehydration step, the rotatable
tub 8 is rotated at high speeds so that the resultant
centrifpgal force causes the.water to rise up along the
circumferential wall of the tub 8. Consequently, the water
is discharged through the dehydrating holes 9. Since the
generally cylindrical inner basket 21 is disposed in close
vicinity_ﬁo the inner circumferential surface of the
rotatable“tub 8, the space 25 or a water flow path along
which the water flowing out of the waterfpassing holes 24
rises up is ensured between the inner basget 21 and the
inner circumferential wall of the rotatable tub 8.
Accordingly, the water can smoothly be discharged through
the dehydrating holes 24 without obstruction by the clothes
even when the centrifugal force presses the clothes against
the inner circumferentiai wall.of the inner basket 21 in the
dehydrating step. Consequently, the dehydraﬁing efficiency
can be improved.

Since the inner basket 21 formed from a metal is
superior in the mechanical strength, the inner basket 21 can
sufficiently receive the centrifugal force produced in the

dehydration step, so that the rotatable tub 8 can




that the packing 66 is attached to the seal netal the seal neig) sbg M EN- s
‘the packifig 66 is nounted to the tub- nounting disc 7. Sincéﬁth&fbﬁ_ﬁtng;_
66 is precisely attached to the seal nmetal 13 as the result of| fitting ;
engagenent of the projections 66a with the respective holes|13b,i & el 1333 | |
seal abi ity thereof can be inproved. 18he same effect can bejaghi eved in the
third enbodi ment as in the second enbodi ment. In the third enbodiwent;

particularly, each fixing portion 65 for fixing the bottom .. . . .
_ sufficiently withstand the high-speed rotation even when it

' is formed from a'plastic matefial. Consequently, the
rotational speed of the rotatable tub 8 can be iﬁcreased-to
a sufficiently high level in the dehydration step and
accordingly{ a high level of dehydrating performance can be
achieved. In the embodiment, particularly, the upper énd
lower ends of the inner basket 21 are fixed to the rotatable
tub 8. This construction can further increase the
mechanical étrength of the inner basket 21 against the high-
speed rotation, resulting.in further increase in the
rotational speed in the-dehydration step.

The rotatable tub 8 to which the inner basket 21 is
fixed is secured to the tub-mounting disc 7. Thus, since
the inner basket 21 is connected to the disc 7, the
mechanicalkstrength of the inner basket 21 against the high-
speed rotation can further be increased. Consequently,
sufficient dehydrating performance can.be obtained.
Furfhérmdre, the upper end of the inner basket 51 is secured
to the rotatable tub 8 together with the balancing ring 26.
Accordingly, the mechanical strength of the upper portion of
the inner basket.ZT agaiﬁét the high-speed rotation can be
increased and the screws 27 used for securement of the
balancing ring 26 can also be used for securing the inner
basket 21'to the rotatable tub 8. Consequently, the number
of parts can be reduced. Furthermore, since the bottom
cover 31.is disposed between the inner basket 21 and the
drain hole 10 of the rotatable tub 8 so that the space 25

between the inner basket 21 and the rotatable tub 8



cover 61 to the tub 8 is formed in the portion of the tub b¢
the main drain paths. \Wen the drainage is performed prior
dehydration step, the water in the inner basket. 21 and the
space between the inner basket 21 and the tub 8 flow into tlhe
mai nly through the water-passing comcavities 45, the space
bottom cover 61 and the tub 8 and the main drain paths. In
wat er scarcely passes through the fixing portions 65. Thus
be preventeumiuminatEsigrith the drain hole 10. The drain pa
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provided outside the inner basket 21 and below the bottom
cover 31. Consequently; since the drainage can smoothly be
performed without obstruction by the clothes, the draining
efficiency can be improved.

The bottom cover 31 is also disposed so that the space
25 beﬁween the innér basket 21 and the roéatgble tub 8
communicates with the backside water absorbing area 38 from
which the agitator.35 feeds the water into the lint
capturing water-flow path 40 vertically extending along the
inner circumferential surfaces of the inner basket 21 and
the rotatablemtub 8. Accordingly, the recirculating water-
flow p;th for capture of lint can be provided outside the

innef basket 21 and below the bottom,covér 31.

Consequently, since the water can smoothly be recirculated

without obstruction by the clothes, the lint capturing

efficiency is improved.  Since the botéom cover 31 is discrete
from the inner basket 21, the latter can be formed by
rounding a metal plate and con;ecting both ends of the
plate. Coﬁsequently, the manufacturing efficiency can be
improved. Furthermore, the number'of the water-passing
holes 24 formed in the inner basket 21 is larger in the’
lower circumferential wall thefeof than in the upper
circdhferéntiai wall theréof. An amount of wash liquid
reaching the dehydrating holes 9 of the rotatable tub 8 from
the interior of the inner.basket 21 can be reduced in _the
wash step. Conseéuently, the damage to the clothes can be

reduced. Furthermore, the water-passing holes 24 are formed

his—case—the
the lint can
can—be————

e



caught by the fixing portions 65 and accordingly, a mass of | RERtAGERC TR ¢
prevented frombeing formed at the fixing portions 65. Congequentty;--th
drai ning efficiency can be prevented from being | owered. Eath pghrﬁgis%%gs
64 formed on the underside of the bottom cover 61 are oppos|tp te eachi-=: }
other with a space therebetween |arger_ than the width of eafhltah 63 0of the
fixing portion 65 and extend to the réar of the fixing portjon 65, thereby 1
i solating the rear space fromthe water- - : i

by squeezing the circumferential wall of the inner basket 21

i

outwardly from the inné;.surface thereof. Since the clothes
can be prevented from being caught by the edges of the
water-passing holes 24 in this construction, they can
further be prevented from being damaged.

The inner basket 21 has a number of expanding portions
22 and 23 expanding outwardly of the circumferential wall
thereof so that the space 25 is defined between the
expanding portions 22 and 23 and.the inner circumferential
wall of the rotatable tub 8. Consequently, the paths along
which the water.rises up in the dehydration step can be
ensured more reliably. Consequently, the dehydrating
efficiency can reliably be improved. In this regard, the
expanding\portions of the inner basket may include
vertically shorter and longer ones 22 and 23 alternately
arranged circumferentially of the inner basket, so that the
water flow and the movement of the clothes can be rendered
complicate in the wash step. Additionally, the diameter of
the inner basket 21 may be substantially the same from the
lower end to the upper end thereof or the diameter of the
inner basket is smaller at the uéper end side than at the
lower end side. In this construction, the clothes can
effectively be prevented from rising up along the inner
circumferential wall of the inner basket 21 in the
dehydration step. Consequently, the rotation of the
rotatable tub 8’in the unbalanced state and resultant

abnormal vibration thereof can be prevented.

-

The upper and lower ends of the inner basket 21 are



passing concavities 45. Consequently, the water fromthe REP[AC[MENT q}

wat er - passi ng concavities 45 can further be prevented from pa

the rear of each fixing portion 65 and accordingly, the form I
of lint can further be prevented. Although the ribs 64 are flo nédidkﬂfﬁ 3
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dlrectly secured to the rotatable tub 8 in the foreg01dg
embodiment. Alternatively, these ends may be secured to the
balancing ring 26 and the tub-mounting disc 7 respectively
so as to be indirectly fixed to the rotatable tub 8. 1In
this regard, when the tub-mounting disc 7 is mounted to be
located in the rotatable tub 8, the lower end of the inﬁer
basket 21 may directly be seéﬁred to the tub-mounting disc
7. Furthermore, the bottqm cover 31 may be formed
integrally with the iﬁner basket 21 if the manufacturing
efficiency of the iﬁner basket 21 does not have priority.
Although the rotatable tub 8 is formed from the plastic
material in the foregoing embodiment, it may be formed from
a metal such as a stainless steel. The mechanical strength
of the rotétable tub 8 can considerably be increased when
both of tge rotatable tub 8 and the inner basket 21 are
formed from the metal. Furthermore, the inner basket 21 may
be_formed from a plastic material. The-mechanical strength
of the rotatable tub 8 is more or less reduced when both of
the rotatable tub 8 and the inner basket 21 are formed from
the plastic material such as polypropylene. However, since

these members are connected together, a sufficient strength

can still be obtained. Furthermore, the bottom cover 31 may

be formed from a metal such as a stainless steel for further
improvement of the strength of the rotatable tub 8.

The inner basket 21 may further be formed.from a porous
material. Since the porous material has a number of pores,
provision of the‘water-passing holes 24 is not necessary.

It is prefetable that a porous coating should be applied to

e rarimmm s~ e

..E

!



of the bottom cover 61, they may be forned on the bottom of Egigﬁggﬁﬁ
t'ub 8 so as to be opposite to the underside of the bottom cquef mgpliitint <
instead. FIGS. 16 and 17 illustrate a fourth enbodi nent of tlhg present |
invention. The difference between the third and fourth enmbodi nengs Wi:k1iibe !
descri bed. The bottom of the rotatable b 8 has a pluralityl df convexitiesi
67 opposite to the underside of the bottom cover 61. Each canvexity 67 1§
fitted into the space between each paired ribs 64. 1In

the inner circumferential surface of the inner bEEEEE"E?”%B&

the enhancement in the slipping of cloth. The porous
material is preferably formed by sintering a powered plastic
material such as poiypropyléne. Alternatively, the porous
' material may be formed by sintering a powered ceramic or.
metal. Furthermore, an antibacterial substance such as the
one commercially sold under the registered trademark of
"AMORDEN" owned by Yamato Chemical Industry Co., Ltd. in
Japan is preferably coated on the inner circumfefential
surface of the rotatable tub 8 and the outer circumferential
surface of the inner basket 21. |
FIGS. 5 to 7 illustrate a second embodiment of the
present invention. The difference between the first and
second eqﬁodiments will be.described. Identical parts are
labeled Sy the same reference numerals as in the first
embodiment. Referring to FIGS. 5 and 6, a folded portion of
the lower end of the inner basket 21 is fit;ed in a groove
42 formed in the lower end of the rotatable tub 8 to be
thereby fixed in position. ‘The upper egd of the inner
basket 21 is held between the upper end of the rotatable tub
S_and the balancing rihg 26. . The lower and upper ends of
the inner basket 21 also have folded portions 43 and 44
respectively. . | |
The rotatable tub 8 has a plurality of water-passing
concavities 45 formed in the lower portion thereof so as to
be contiguous with the gréove'42 and positioned outside the

lower end of the inner basket 21 and so as to be spaced from

-

one another circumferentially along the groove 42, as best



this construction, the water can be further prevented from QREPLA FMFN¢u9ﬁFE[
the rear of the fixing portions 65 and accordingly, the formn
of lint can be prevent'ed further effectively. Furthernore, |the,kb h%@

cover 61 can readily be positioned in the assenbly of the wgshi Adg %iﬂg
Alternatively, the ribs 64 may be forped on the bottomof thelitub 8 .s0 as.
to be opposite to the underside of the botton1cover 61 and the convexities

67 may be formed on the bottom cover 61.
shown in FIG. 6. The space 25 between the rotatable tub 8

and the inner basket 21 communicates with the lower space in
the rotatable tub 8 via each concavity 45. A number of
through holes 46 are formed in the lower end of the inner
basket 21 so as to be circumferentially al;gned. The space
25 and the water-passing concavities 45 communicate with the
interior of the inner basket 21 via the holes 46. The inner
basket 21 further has a stepped portion 47 formed in the
lower circumferential wall thereof so aé to project
inwardly. The upper edge of a bottom cover 48 is closely
abutted against the stepped portion 47. 1In mounting tﬂe
bottom cover 48 to the rotatable tub 8, a plurality of claws
50 formed pn-the outer circumferential wall of the bottom
- cover 48 are engaged .with engagement holés 49 formed in the
lower portion of the rotatable tub 8 respectively, as shown
in FIGS. 5 and 6. Additionally, a plurality of screws 52 are
screwed into mounting holes 51 formed in.the lower portion
of the rotatable tub 8, respectively, so that the bottom
cover 48 is mounted on the rotatable tub 8. The bottom
cover 48 serves in the same manner as the bottom cover 31 in
the foregoing embodiment. The other construction is the
same as-that in the first embodiment.

The same effect can be achieved in the second
embodiment as in the first embodiment. In particular, the
lower end of the inner basket 21 is fitted into the groove
42 of the rotataple tub 8 so that thé inner Sasket 21 is
fixed. Confgquently, since the inner basket 21 need-not'se'

prqvided with a screwing flange or the like, the

A g o ey et



FIGS. .18 and 19 illustrate a fifth enbodi ment of the presept—i-nventi-on—Fhg
difference between the third and fifth embodiments will beRERsELFMEY! “HNd
rotatable tub 8 has a plurality of concavities 68 fornmed iinfthe~bottom 1 |
thereof so as to be opposite to the underside of the botton{cgﬁe@;§;¢wﬁhd
paired ribs 64 are fitted into the ,, PR ey
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configuration of tﬂe inner basket 21 can be simplified and
the manufacturing efficiency thereof can be improved as
compared with the construction of the first embbdiment'in
which the inner basket 21 is fixed to the r_otatable tub 8 by the
screws 30. Furthermore;'the bottom cover need not be formed
into such a shape that abutment thereof against the bosses
29 can be avoided. 'Accordingly,.since the bottom cover 48
can be mounted so as to.be in close vicinity to the inner
circumferential surface_of the rotatable tub 8, a larger
volume of the rof?table tub 8 contributive to the washing
operation can be ensured. Furthermore, éince the lowef end
of the inner basket 21 is only fitted into the groove 42 of
the rotatable tub 8, the screwing work performed deep in the
"bottom of the rotatable tub 8 is not required.
Consequently, the assembly efficiency can be improved.
Additionally, since the lower end of the inner basket 21 is
fitted in the groove 42 of the rotatable tub é so as not to
be exposed, the lint can be érevented from sticking to the
lower end of the inner basket 21. |
The lower end of the inner basket 21 has the folded
portion 43 which is fitted into the groove 42 so that the
inner basket 21 is.fixed. Accordingly, since the lower end
of the inner basket 21 has'no edge that tends to be caught
by some other parts in the assembly steé, the efficiency in
fitting the lower end of the inner basket 21 into the groove
42 can bé improved. Furthermofe, since the provision of the
folded portion 42 can increase the strength of the lower end

of the inner basket 21, this contributes to the increase in



28 concavities 68 respectively. In this construction, tooREPbﬁCMﬁgﬁT SHEET
‘be flrther prevented from passing through the rear of theff 409

65 and accordingly, the forming of a mass of lint can be prev e jﬁé@he
effectively. Furthernore, the bottom cover 61 can readilyl]b g ity o

the assenbly of the washing machine. JAlternatively, the ribs. 64 _nmay be.
formed on the bottomof the tub 8 so as to be opposite to the underS|de of

:_1

the bottomcover 61 and the N
the rotational speed of the rotatable tub 8 in the

dehydration step. Additionally, deformation of the inner
basket 21 during the fitting work can be prevented and
accordingly, the assembling efficiency can further be
improved. .

The water-passing concavities 45 are formed in the
lowér portion of the rotatable tub 8 so as to be contiguoué
with the groove 42 and positioned outside the lower end of
the inner basket 21. The space 25 between the rotatable tub
8 and the inner basket 21 communicates with the lowe; space
in the_rotatablé tub 8 via each concavity 45. The water-
passing boﬁcavities 45 prevent the space 25 from being
closed. More specifically, a drainage path extending from
the space'zs between the rotatable tub 8 and fhe inner
basket 21héan reliably be ensured by the provision of the
water-passing concavities 45. Consequently, since the water
can smoothly be discharged at the time of drainage without
obstruction by the clothes, the draining efficiency can be
.improbed. Furthermore, the through holes 46 are formed in
the lower end of the inner basket 21 so as to be
circumferentially aligned. Thé space 25 and the water-
passing concavities 45 communicate with the interior of the
inner basket 21 via the holes 46. Thus, the draining water-
flow path extending from the space 25 can reliably ensured
by thé concavities 45 and the holes 46. Consequently, the
draining efficiency can further be improved and the draining
water-flow path é;n further be prevented from being clogged

by the 1in€:~ Furthermore, the stepped portion 47 is formed



4

concavities 68 may be formed on the bottom cover 61. Furt DR B el U houghy

‘the 8crews are enployed for fixing the bottom cover 61 to|tHE-BeEiEm ofi ke
tub 8, the bottom cover 61 may be engaged with the botton1oﬁ the tub 8 td

be thereby fixed thereto, instead. The foregoing description and {drawirgs

are nerely illustrative of the principles of the present invention and arje
not to be construed in a limting seRde. Various changes and nodi-fi-cations
wi || beconme apparent to those of : B o

in the lower portion of the inner basket 21 so as to érbgéct
inwardly. The steppég portion 47 abuts against the upper
edge of the bottom cover 48. The stepped portion 47
prevents.the clothes from being caught by the interface.
"between the inner basket 21 and the bottom cover 48.
Consequently, the damage to the clothe§ can be reduced.
FIGS. 8 to 15 illustrate a third embodiment of the
present invention. The difference between the third
embodiment and the first and second embodiments will be
described. Identical parts are labeled by the same
reference numerals as in the first and second embodiments.
The basic construction of the washing machine of the third
embodiment is the same as that of the second embodiment.
The major difference consists in the construction of a
bottom cover 61. The bottom of the rotatable tub 8 will
first be described with reference to FIG. 12. The water-
passing concavities 45 are spaced frém one another and
contiguous with the circumferential groove 42. The circular
drain hole 10 is formed in the central bottom of the
rotatable tub 8. The tub-mounting disc 7 on which the
rotatable tub 8 is mounted has.a plurality of élongate
water-passing holes 11 formed so as to correspond to the
drain hole 10. In this construction, generally linear paths
extending from the respective concavities 45 to the side of
the drain hole 10 or the holes 11 are main drain paths as
shown by arrows 62 in F1G. 2. 7
Now descfibing the bottom cover 61, it comprises an

-

annular member having approximately the same curved



ordinary skill in the art. Al such changes and nDdlflcat|Opr A Fgﬁgm §HEET

‘fall “"withi'n the scope of the invention as defined by the app

29 WE CLAIM 1. An automatic washi ng machi ne conpri sing: .
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circumference as the bottom of the rotatabie tub 8 as shown
in FIG. 12. The bottom cover 61 has a plurality of tabs 63
spaced from one another along the inner circumference
thereof. Each tab 63 has a screw hole. The bottom cover 61
further has a plurality of pairs 6f ribs 64 extending from'
the respective tabs 63 toward the outer circumference
thereof on its underside. The space between the paired ribs
64 ié set to be larger than the width of the tab 63. The
rotatable tub 8 has a plurality of tapped holes 51 formed in
the botFom thereof. Each hole 51 is located in the portion
of -the bottom other than the main drain paths or mofe
specifically, each hole 51 is located midway between the
main drain paths. Accordingly, no main drain path overlaps
the tappe@ holes 51. Screws 52 are inserted through the
respective screw holes of the tabs 63 and then screwed into
the respective tapped holes 51 so that the bottom cover 61
is fixed to the rotatable tub 8. Each tab 63 and each
tapped hqle 51 constitute a fixing portion 65. The fixing
portion 65 is provided in the portion of the bottom of the
tub 8 other than the main drain paths.

The tub-mounting disc 7 and the seal metal 13 are
sealed by a packing 66 serving as an annular sealing member
as showh in FIGS. 14 and 15. The seal metal 13 has a
stepped circumferential edge and a stepped portion 13a has
four engagement holes 13b, for example. The packing 66 has
four engagement projections 66a projecting aownwardly as
viewed in FIG. 14. The engagement projections 66a are

-

fitted into the engagement holes 13b of the seal metal 13 so



a) a tub provided for reserving a predeterm ned anount of wa
I ncluding a circunferential wall having a nunber of dehydratji gh
hol es forned in an upper portion of the circunferential wall sb a§ to be
arranged circunferentially of the tub, the tub being rotate un R T TR,
dehydration step so that the water iggdischarged through th ehydr at'i ng-~
hol es; and b) an inner basket forned into a generally cylin rﬂeak—shape .and:
|nclud|ng a circunferential wall having a nunber

that the packing 66 is attached to the seal metal 13’"‘Then, et

the seal metal 13 with the packing 66 is mounted to the tub-
mounting disc 7. Since.the packing 66 is preciseiy attached
to the seal metal 13 as the result of fitting engagement of
the projections 66a with the respective holes 13b, the
sealability thereof can be improved.

The same effect can be achieved in the third embodiment
as in the second embodiment. In the third embodiment,
particularly, each fixing portion 65 for fixing the bettom
cover 61.to the tub 8 is formed in the portion of the tub
bottom other than the main drain paths. When the drainage
is performed prior to the dehydration step, the water in the
inner basket 21 end the water in the space Between the inner
basket 21 end the tub 8 flow into the drain hole 10 mainly
through the;water—passing coﬁcavities 45, the space between
the bottom cover 61 and the tub 8 and the main drain paths.
In this case, the water scarcely passes through the fixing
portiéns 65. Thus, the lint can be preventea from being-
cauéht by the fixing portions 65 and accordingly, a mass of
lint ean be prevented from being formed at the fixing
portions 65. Consequently, the draining efficiency can be

- prevented from being lowered.

Each pair of.ribs 64 formed on the underside .of the
bottom cover 61 are opposite to each other with a space
therebetween larger than the width of each tab 63 of the
fixing portion 65 and extend to the rear of the fixing
portion 65, thereby isolating the rear space from the water-

passing concavities 45. Consequently, the water from the



of water-passing holes, the inner basket being disposed i nyuwmry

to the innher circunferential surface of the tub. 2. An au shlnﬁ
machi ne according to-claim11, wherein each of the tub and} tjhe i nner bask¢t
is formed froma plastic material or a metal. 3. An autonfat) c! GaEBini§as
machi ne according to claim1, wherein the tub is formed ffrgm a pl astic

material and the inner tub is fornmed2ffrom a netal .

water-passing concavities 45 can further be prevented from
passing through the rear of each fixing portion 65 and
accordingly, the forming of the mass of lint can further be
prevented. Although the ribs 64 are foimed on the underside
of the bottom cover Gf, they may be_formed on the bottom of
the rotatable tub 8 so as to be opposite to the underside of
the bottom cover 61, instead.

FIGS. 16 and 17 illustrate a fourth embodiment of the
present invention. The difference between the third and
fourth embodiments will be described. The bottom of the
rotatable tub 8 has a plurality of convexities 67 opposite'
to the underside of the bottom cover 61. Each convexity 67
is fitted into the space between each paired ribs 64. 1In
this construction, the water can be further prevented from
passing through the rear of the fixing portions 65 and
accordingly, the férming of a mass of lint can be prevented
further effectively. Furthermore, the bottom cover 61 can
readily be positioned in the assembly of the washing
machine. Alternatively, the ribs 64 may be formed on the
bottom of the tub 8 so as to be opposite to the underside of
the bottom cover 61 and the convexities 67 may be formed on
the bottom cover 61. |

FIGS. 18 and 19 illustrate a fifth embodiment of the
present invention. The difference between the third and
fifth embodiments will be described. . The rotatable tub 8
has a plurality of concavities 68 formed in the.bottom
thereof so 3s_to be opposite to the underside of the bottom

cover 61, The paired ribs 64 are fitted into the



‘baskét is‘fornmed froma porous material. 5. An automatic W

4. An automatic washing machine according to claim1, wherein the |nnerw

according to any one of 30 clainms 1 to 4, wherein the
upper and | ower ends fixed to the tub.
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concavities 68 fespecpively. In Ehis construction, too, the
water can be. further érevented from passing through the rear
of the fixing portions 65 and accOfdingly, the forming of a
mass of lint can be prevented furﬁher effectively.
Furthermore, the bottom cover 61 can readily be positioned
in the assembly of the washing machine. Alternatively, the
ribs 64 may be formed on the bottom of the tub B so as to be
opposite to the underside of the bottom cover 61 and the
concavities 68 may be formed on the bottom cover 61.
Furthermore, although the screws are employed for fixing the
bottom cover 61 to the bottom of the tub 8, the bottom covef
61 may be engaged with the bottom of the tub 8 to be thereby
fixed theretb, instead.

The ﬁg;egoing description and drawings are merely
illustrative of the principles of the present invention and
are not to be construed in a limiting sénée. Various

. changes and modifications will become apparent to those of
ordinary skill in the art. All such changes and
medifications are seen to. fall w1th1n the

.scope of the invention as defined by the-appended claims.



6. An automatic mashlng nachlne .according to claimb5, further conprising

A

(1%

“tub rounting di'sc on. ub is nounted and wher ei T hH
i s connect ed toLﬂ |ﬂﬁ“ﬁ¥ disc. 7. An automatic QF&Ef{ REEP
according to cl nprising a bal ancing ring nDunted on

upper portion of the tub and wherein the upper end of the |ﬁh8rhﬁﬂ§ﬁ3 S
secured to the tub together with t he 4%l anci ng ring.

WE CLAIM:

1. An automatic washing machine comprising:

a) a tub provided for réserving a predetermined amount
of water, the tub inﬁiuding a circumferential wall having a
number of dehydrating through holes formed in an upper
portion of the circumferential wall so as to be arranged
circumferentially of the tub, the tub being rotated in a
dehydration step so that the water is diséharged through the
dehydrating holes; and

b) an inner basket formed into a generally cylindrical
shape and including a circumferential wall having a number
of water-passing holes, the inner basket being disposed in
close vic;nity to the inner circumferential surface of the

tub.

2. An automatic washing machine according to claim 1,
wherein each of the tub and the inner basket is formed from

a plastic material or a metal.

3. An automatic washing machine according to claim 1,
wherein the tub is formed from a plastic material and the

inner tub is formed from a metal.

4., An automatic washing machine according to claim 1,

wherein the inner basket is formed from a porous material.

-

5. An automatic washing machine according to any one of



8. An.automatic_ mashlng machi ne according to any one of clg-#s—L-t-0- 4rﬂ S
wherein the tub has” a“bottonlpIOV|ded with a drain hole anditur;“- N ;
conprising a bot d between the inner baskét'ﬁnd ‘e dratﬁg
hole so that a s ﬁ’m b?een the tub and the inner| Qaskgtyqiy snng | "
communi cates with the dramn 92pAn autonmati c washing nqchwne aécardlng
to any one of claiml to 4, further conpr|5|ng a water fldwipath.-defining |
cover disposed along the inner circunferential wall of th - f

claims 1 to 4, wherein the inner basket has upper and “Igwer =~

ends fixed to the tub.

6. An automatic washing machine according to claim 5,
- further comprising a tub mounting disc on which the tub is
mounted and wherein the inner basket is connected to the tub

mounting disc.

7. An automatic washing machine according to claim 5,
further.comprising a balaﬁcing ring mounted on the upper
portion of the tub and wherein fhe upper end of the inner
basket is secured to the tub together with the balancing

ring.

%

-

8. An automatic washing machine according to any one of
claims 1 to 4, wherein the tub has a bottom provided with a
drain hole and further comprising a bottom_cover provided
between the inner basket and the drain hole so that a space
defined between the tub and the inner basket communicates

with the drain hole.

9. An automatic washing machine according to any one of
claim 1 to 4, further comprising a water flow path defining
cover dispoéed along the inner circumferential wall of the
tub so as to define a water flow path for captufing lint
between the same and the inner circumferential wall of the
tub, an agitator_r;tatably mounted on the bottom of the tub,

-

the agitator directing the water from a backside water



tub so as to define a water flow path for capturing lint

“and the inhner circunferential wall of the tub, an agitat Bﬂﬂﬁﬁﬁﬁyiﬁﬁ'ﬁﬁﬁﬁT

nmount ed on

backsi de wat er

and a

the”ﬁ'f“t‘dm of the tub, the agitator directing fthe water from

-

mHHl"E"HHmwrtm area to the lint capturin tee ROYWIBRt
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absorbing area to the lint capturing water flow path, and a
bottom cover provided between the inner basket and the
backside water absorbing area so that a spaée defined
between the tub and the inner basket communicates with the

backside water absorbing area.

10. An automatic washing machine according to claim 8
or 9, wherein the bottom cover is discrete from the inner

basket.

- 11. An automatic washing machine according to claim 10,

wherein the bottom cover is formed from a metal.

12. An automatic washing machine according to any one

of claims 1 to 4, wherein the number of the water-passing

holes formed in the inner basket is larger in the lower

portion of the circumferential wall thereof than in the

upper ‘portion of the circumferential wall thereof.

13. An automatic washing machine according to any one

of claim 3, wherein the water-passing holes are formed by .

squeezing the circumferential wall of the inner basket

outwardly from the inner surface thereof.

14. An automatic washing machine according to any one
of claims 1 to 4, wherein the inner basket has a number of
expanding portions expanding outwardly of the

circumferential wall thereof so that a space is defined




bott om cover provided between the inner basket and the bac'%{
absorbing area so that a space defined between the tub and *bagke
comuni cates with the backsi de water absorbing area. 10. A : ti i
washi ng machi ne according to claim8 or 9, wherein the bot 011¢@V¢mﬁ:ﬁﬁg

di screte fromthe inner basket. 11. An autonmatic washing chi ne accor |n4
to claim 10, wherein the bottom covet?is formed froma netpl.

-

between the expanding portions and the inner circumferential

wall of the tub.

15. An automatic washing machine according to claim 14,
wherein the expanding portions of the inner basket include
vertically shorter and longer expanding portions alternately

arranged circumferentially of the inner basket.

16. An automatic washing machine according to-any one
of claims 1 to 4, wherein the diameter of the inner basket
is substantially the same from the lower end to the upper
end thereof or the diameter of the inner basket is smaller
at the upper 'end side than at the lower end side.

17. An automatic washing machine according to any one
of claims 1 to 4, wherein the tub has a groove
circumferentially formed in the lower portion thereof and
the lower end of the inner basket is fittéd in the groove of

the tub so that the inner basket is fixed in position.

18. An automatic washing machine according to claim 17,
wherein the inner basket has a folded portion in the lower
end thereof and the folded portion of the inner basket is

fitted in the groove of the tub.

19. An automatic washing machine according to claim 17,
wherein the tub has a plurality of water-passing concavities

formed in the lower portion thereof so as to be contiguous

— .
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12. An automatic washi ng machi ne according to any one of
‘wher éi n the nunber of the water-passing holes forned in tjh
| arger in the lower portion of the circunferential wall t
upperportion of the circunferential wall thereof. 13. An
machi ne according to any one of claim3, wherein the wat ¢

hereof than in
adt It 8V i8shi

r 4passi ng hol es

REPLAPEMENSHFET]
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are formed by squeezing the circunferential wall of the ifnner basket

outwardly fromthe inner surface thereof.

with the groove and positioned outside the lower end of the
inner basket and so as to be spaced from one another
circumferentially along the gro&ve, whereby the space
defined between the tub and the inner basket communicates
with a space located below the lower end of the inner

basket.

20. An automatic washing machine according to claim 19,
wherein the inner basket has a number of communicating holes
formed in the lower portion thereof so that the water-
passing concavities of the tub and the space between Ehe tub
and the inner basket communicate with a space inside the
inner basket via the communicating holes.

21. An automatic washing machine according Eo claim 8
or 9, wherein the inner basket has a stepped portion formed
in the lower portion thereof and inwardly projecting so that
the stepped portion abuts against the upper edge of the

bottom cover.

22. An automatic washing machine according to any one

of claims 1 to 4, wherein the tub has a drain hole formed in '

the bottom thereof and a plurality of water-passing
concavitieé formed in the lower circumferential wall thereof
so that a water flow path is defined between inner basket
and the tub and further comprising a bottom cover fixed to

the bottom of the tub so that a space is defined between the

-

same and the lower circumferential wall of the tub and'

I




14, An automatic washing nachlne according to any one of cI AL 1:0y14
wherein the inner basket has a nunber of expandi ng portions g Lng’wm
outwardly of the circunferential wall thereof so that a spac |s dqﬂ

32 between the expanding portions and the inner circunfereht{af 2 [

34 ' L.-__.._.__‘. e ]

extends from each water-passing concavity to the bottom ofm
the tub, whereby the space between the inner basket and the
tub communicates with the drain hole, and wherein the tub
has a fixing portion formed in the pgrtion thereof other
than the portion defining a main drain path extending
substantially linearly from each watef-passing concavity to
the drain hole side, the bottém cover being fixed to the

fixing portion of the tub.

23. An autématic washing machine according to claim 22,
wherein either the underside of the bottom cover or a
portion of the bottom of the tub opposite td the underside
of the bottom cover has a pair of ribs opposite to each
other with a space therebetween larger than the width of the
fixing portion of the tub and extending to the rear of the
fixing portion so that the rear spaée is isolated from the

water-passing concavities.

24, An automatic washing machine according to claim 22,
wherein either the underside of_the bottom cover or a
portion of the bottom of the tub opposite to the underside
of the bottom cover has a pair of ribs opposite to each.
other with a space therebetween larger than the width of the
fixing-pértion of the tub and extending to the rear of the
fixing portion so that the rear space is isolated from the
water-passing cqncavities and the other has a convexity

fitted in the space between the ribs. R

- HIIIIII ||I||| IIIII ||I|| I -



wal | of the tub. 15. An autonatic washi ng machi ne accordi ey :

‘wherein the exparding-poertions_of the inner basket includeqﬁgﬁﬁﬁg EﬁbighEET

shorter and IonH ' ' ortions alternately arrangeg

circunferenti al "ﬁﬂﬂm Hﬂﬁﬂ"’iasket. 16. An automatic wgshi rgg n|GHi{083
gl '

according to any* orfe @ to 4, wherein the dianetgr jof the inner
basket is substantially the sane frgmthe | ower end to thq upper—emd

thereof or-the diameter of the inner basket is smaller

25. An automatic washing machine according to claim 22,
wherein either the underside of the bottom cover or a
portion of the bBottom of the tub opposite to the underside
of the bottom cover has a pair of ribs opposite to each

- other with a space therebetween lafger than the width of the.
fixing portion of the tub and extending to the reﬁr of the
fixing portion so that the rear space is isolated from the
watef-passing concavities and the other has a concavity in

which the ribs are fitted.

26. An automatic washing machine comprising:

a) an outer cabinet;

b) an outer tub mounted in the outer cabinet;

c) a ﬁub rotatably mounted in the outer cabinet for
reserving a predetermined amount of water, the tub including
a circumferential wall having a number'of dehydrating
through holes formed in an upper po;tion of the
circumferential wall so as to be arranged circumferentially
of the tub, the tub being rotated in a dehydration step so
that the water is discharged through the dehydrating holes;

d) an inner basket formed into a generally cylindrical
shape and including a circumferential wall having a number
of water-passing holes, the inner basket being disposed in
close vicinity to the inner circumferéntial surface of the
tub;

~e) an agitator rotatably mounted on the bottom of the
tub; and

f) a drive mechanism driving the agitator in a wash



at the upper end side than at the lower end side. 17. An automatic mashlng
machi ne according to any-one-of—<¢clains 1 to 4, wherein the @E3HHSJ (1T f%'

1
; . ; . i '
the.{nner baskel INTTRUMIIA M *Gr oobe or “Che tubso” that “eﬂel"fi“ﬁ'éler }s
|

basket is fixed 'n poditons 18. An automatic washing nachlne.a cordlng to'
claim 17, wherein the inner basket I a fol ded portion in {the lower. end- i
t hereof and the folded portion of the inner basket is -

step and the tub in a“dehydration step.

27. A washing machine substantially as herein described

with reference to the accompanying drawings.



fitted in the groove of the tub. 19. An automatic washing machi ne according

to claim17, wherein the tub has a plurality of mater-paSS_HE—GGﬂ6§¥FL+G§:-
fornmed in the lower portion thereof so as to be conti guous|REPRACEMENT tSHEET

groove and positioned outside the | ower end of the
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ABSTRACT

AUTOMATIC WASHING MACHINE WITH

WATER SAVING TYPE ROTATABLE TUB

An automatic washing machine includes a rotatable tﬁb

(8) ana an inner basket (21) formed from a metal. The inner

~ basket (21) is formed ?nto a.cylindrical shape and has a
:nﬁmber of water-passing holes in it; circumferential wall.
The inner basket (21) is disposed in the rotatable tub (8)

so as to be in close vicinity to the inner circumferential

wall of the rotatable tub (8). A recirculating path is

ensured between the rotatable tub (8) and the inner basket
(9) so that?water is centrifugally caused to rise up through
the path in.a dehydration step, that thg water flows through
the path to a drain hole (10) in a drainage and that the
water is caused to pass through the path for the capturing
of lint. Additionally, the mechanical strength of the
rota;able tub (8) against high speed rotation in the

dehydration step.

FIGURE 1



i.nner ..basket and so as to be spaced fromone another circunferentially

al ong the groove, whereby the space defined between the , -
RERLADEMENT I&HEEE'
I 1.0

basket conmuni cates with a space | ocated bel ow t he | ower

basket. 20. An automatic washi ng machi ne accordi ng to clpiprtS—wrerern
I nner basket has a nunber of communicating hol es forned tg% h@weﬁﬁa
portion thereof so that the water- passﬂng concavities of phe% a t he
space between the tub .
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and the inper basket conmmunicate with a space inside the inner basket via
t he conmuni cating holes. 21. An autonmatic washing nachi ne according to

claim8 or 9, wherein the inner basket has a stepped porfion fornmed. in._the
| ower portion thereof and inwardly projecting so that theR{smdegﬁ por’*nr‘on;
abuts agai nst the upper edge of the bottjom cover. 22. Ani autorati-c- washh'ng
machi ne according to any one of clains Zto 4, wherein thgft?ug has a.drain

hole forned in i
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the bpottomthereof and a plurality of water-passing concavities formed in
the lower circunferential wall thereof so that a water flow path is defined
bet ween i nner basket and the tub and further conprising &-bsttem cover
fixed to the bottomof the tub so that a space is define M@é@iﬂ\ﬂh@iﬁg
and the lower circunferential wall of ttae tub and
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34 ext.ends .from each wat er-passing concavity to the bottom of the tub,
wher eby the space between the inner basket and the tub communicates vmth
the drain hole, and wherein the tub has a fixing portlon !rére Tt
portion thereof other than the portion defining a main drait atfh-. -
substantially linearly fromeach water-passing concavity o[t he drain"hdle;
side, the bottom cover being fixed to the fixing portion pflthe tabr. e | l

|




23. An automatic washing machi ne according to claim22, wherein either the

undersi de of the bottom cover or a portion of the botton1of he tub
opposite to the underside of the bottom cover has a pair of
to each other with, a space therebetween |arger than the\McﬁgﬂagﬂMEyTifﬁng
fixing portion of the tub and extending o the rear of the f|X|ng pgrtl }
so that the rear space is isolated fromhe water-passing dorjcalvit ied. 1 _
An aut omati c washi ng nachi ne according to claim 22, Lo 5
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wher ei,n either the underside of the bottom cover or a portion of the bottom
of the tub opposite to the underside of the bottomcover has_a pair of ri bs
opposite to each other with a space therebetween |arger thanRthes wvd,:h:
the fixing portion of the tub and extending to the rear of h?—-ﬁm—ng
portion so that the rear space is isolated fromthe water-passing .. .
concavities and the other has a convexi t€ fitted in the spaq:e,between the °
ribs. . |
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REPLACEMENT SHEET 35 25. An automatic washi ng nmachi-ne according to claim

22, wherein either the underside of the bottom cover or y portjon of the
bottom of the tub opposite to the underside of the bottJREPPALE 3 avai g
of ribs opposite to each other with a space therebetween | @gﬂgngkﬁ'ﬁéﬁ’
w dth of the _ " . :
1 8 &:;! r&‘ ;
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fixing portion of the tub and extending to the rear of the fixing portion
so that the rear space is isolated fromthe water-passi ng.concavities and .
the other has a concavity in which the ribs are fitted. 2| {p(\rrra:qt"cnat
washi ng machi ne conprising: a) an outer cabinet; b) an oufe TUpiholnted: i
the outer cabinet; c) a tub rotatably moynted in the oute nrcabl net for
reserving a predeterm ned anount of watet, the tub including faoRTH T
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a circunferential wall having a nunber of dehydrating thraugh holes forned
I n an upper portion of the circunferential wall so as to PIrAr drS
circunferentially of the tub, the tub being rotated in a [depyda n_Sté
so that the water is discharged through the dehydrating holles; dgnqn I nner
basket formed into a generally cylindrigal shape and i ncljudi ng8alGy
circunferential wall having a nunber of “water-passing holjed.__the inner

e LA

basket being di-sposed in close vicinity to the inner cir unferential =~ ™
surface of the
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27. A.washi.ng machi ne substanti al | y as herein described with reference to

t he acconpanyi ng draw ngs.
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