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MACHI NE BACKGROUND OF THE INVENTION ( 1 ) Filed of the invention The
present invention relates to a single-tub washing nachine, and nor

speci fical

machi ne built

erroneous

relates to a proposal of a new filter unit for use in the fully automatic
singl e-tub washi ng and dehydrating nmachi ne.

Art A typi

'y to a fully automatic single- tub washing and dehydratifglilé
in with a mcroconputer and suitable for elimnating an
operation thereof during dehydration. The invention further

dehydrating to conplete a washing operation. In effecting dehydrating
operations in the rinsing step and the dehydrating step, initially,

washi ng water is drained. One of conventional control of the process is

for exanple, in Japppese PakepivApptbgation Laid- Qpen Sho 59
In this disclosure, discharge of water 1s started in a first

descri bed,
No. 44299.

phase of a draining step, gigcibefysheasdIEGMROPANE

BACKGROUND QF THE INVENTION

(1) Filed of the invention

The present invention relates to a single-tub washing
machine, and more specifically to a fully automatic single-
tub washing and dehydrating machine built in with a
microcomputer and suitable for eliminating an erroneous
operation thereof during dehydration. The invention further
réiates to a proposal of a new filter unit for use in the

fully automatic single-tub washing and dehydrating machine.

{2) Description of the Related Art

A typical fully automatic washing and dehydrating
machine pefforms successive steps of water supplying,
washing/rinsing (i.e., agitating) and dehydrating to
complete a washing operation. In effecting dehydrating
operations in the rinsing step and the dehydrating step,
initially, the washing water is drained. One of
conventional control of the process is described, for
example, in Japanese Patent Application Laid-Open Sho 59
No.44299. In this disclosure, discharge of water 1is

started in a first phase of a draining step, and then when

1 SPECI FI CATION TI TLE OF THE 1 NVENTI ON SI NGLE- TUB WASHI NG

2 Description of the Rel ated
cal fully automatic washi ng and dehydrating nachine perforns

successive steps of water supplyichgcipweghimrg/ rinsing (i.e., agitating) and



wat er | evel sensor detects a predetermined "reset water |evel", the
di scharge of water is continued until a predetermned tinme (for exanple,

30 seconds) passes away,

is a sectional view showi ng a construction of such a single-tub %Pﬁ%iﬁﬂ

machi ne.

el astically supported

ext er nal

In the figure, a dehydrated water-receiving tub 142 is
t hrough a supporting rod 143 and a spring 144 in an

tub 141. A washing/ dehydrating tub 145, having dehydration

hol es 145a in the upper portion thereof, is nounted rotatably in the

dehydrated water-receiving tub 142, whilge _a pulsator 146, having a washing
146a on a front

I npel | er

si de thereof and a punpi ng i npeller 146b on a

rear side Jdeleoheys pLoyldedapataably pbochbe baliam cepler ofdhg:

washi ng/ dehydrating tu

val ve, Wi olbyai 4| "hen0DenSiNiA VT it RS AG SN Ahlgy L b 145

i s discharged outside fr

erence nu esignates a draln

chine through a drain hose

level sens@iedlesdAnated 8ind4(rodelSEmd 1! e Wk-digan g%‘sg%@%"e,ﬁ;ﬁve

di sposed in the course of a draining pat h "150 (upstream
154) by veydredtfiPecidSacipiraeidy Subpasdetestedasi gnal for a control

rarn

unit 149, which in turn regulates the drain valve 154. A driving notor

designated at 154rives thee
via a belt 153 - DE[ 2004 -

such a single-tub washing machine. In the figure, a
dehydrated water-receiving tub 142 is elastically supported
through a supporting rod 143 and a spring 144 in an external
tub 141. A washing/dehydrating tub 145, having dehydration
holes 1452 in the upper portion thereof, is mounted
rotatably in the dehydrated water-receiving tub 142, while
a pulsator 146, having a washing impeller 1l46a on a front
side thereof and a pumping impeller 146b on a rear side
thereof, is provided rotatably in the bottom center of the
washing/dehydrating tub 145.

Reference numeral 154 .designates a drain valve, which
will be opened when water in the washing/dehydrating tub 145
is discharged ocutside from the machine through a drain hose
155. A water level sensor, designated at 147, detects
pressure in an air trap 156 dispcosed in the course of a
draining path 150 (upstream of drain valve 154) by way of
a pipe 148, and sends out a detected signal for a control
unit 149, which in turn regulates the drain valve 154. A
driving motor designated at 151 drives the

washing/dehydrating tub 145 and pulsator 146 via a belt 153

thereafter the dehydrating step is started. Fig.1

. A water

d;@;%ﬂéng/@f&wdgﬁbwﬂgt W Jddpsepdcpibaalgy 146



and nmechani sm portion 152. Next, operations of each conponent during
dehydration w |l be described. At dehydration, drain valve 154 is opened
in response to the signal outputted fromcontrol unit 149, and the washing
wat er is discharged through drain hose 155 in the course of drain-path 2004
150. Then, washing/dehydrating tub 145 is spun at a high speed to cause
centrifugal force to extract the remaining water. The thus extracted water
i s di scharged through dehydration holes 145a provided in the upper part of
tub 145 to dehydrated water- receiving tub 142 and di scharged outside the
machi ne through drain hose 155. MeanwhBl e, many proposals as to fully
automati c washing machi nes have been presented for preventing vibration
and scatt endngeahahnadsmdpioesicdue 152 .i nbal ance arising during dehydrating
process, the prevention of stack of the dehydration holes with the
| aundri es and t Nexpr, obeetriadricofs dfowedngompotemrd datriing aef¢hxdeaeionne of
exanpl es of such proposals that enploys a dehydration tub with a nunber of
dehydrati onihdl dx i Sedcsibeded i AtJajsinates Harent draybl ivatvenlEdi s
No. 49116, in which the inbalance of the washing is elimnated by causing
t he pul sat openednbherespursarita e ségarilonstpithed Foee ¢PRETeReunit
revolution during the drainage in the dehydrating step. On the other hand,
Japanese Pié€8ntamdbtheavashishorster -19 GETpgmed through drain hose
155 in the «c¢ourse of drain path 150. Then,
washing/dehydrating tub 145 is spun at a high speed to cause
centrifugal force to extract the remaining water. The thus
extracted water is discharged through dehydration holes 145a
provided in the upper part of tub 145 to_dehydrated water-
receiving tub 142 and discharged outside the machine through

drain hose 155.

Meanwhile, many proposals as to fully automatic washing
machines have been presented for preventing vibration and
scattering of laundries due to imbalance arising during
dehydrating process, the prevention cof stack of the
dehydration holes with the laundries and the protectiocn of
lowering of dehydrating efficiency. One of examples of such
proposals that employs a dehydration tub with a number of
dehydration holes is disclosed in Japanese Patent
Publication Hei 2 No.49116, in which the imbalance of the
washing is eliminated by causing the pulsator to make
intermittent rotations of not more that one revolution
during the drainage in the dehydrating step.

On the other hand, Japanese Patent Publication Sho 61



No. 9878 di scl oses a nethod using a dehydrating tub without hole, in which
wat er is discharged from dehydrating clearance between the tub agﬂ F

bal ancer di sposed at the wupper side of the dehydrating tub. A pu e 2804 on
of Japanese Patent Application Laid-Open She 54 No. 120958 discl oses a

met hod in which water is discharged from dehydrati on hol es disposed in the
upper portion of the dehydrating tub. O these conventional nethods, the
above cited Japanese Patent Publication Sho 51 No.9878, in particular,
proposes that the taper angle of the dehydrating tub is effectively set
at 30 or less in order to prevent the gcattering of the |aundries, the
stack of water-discharging holes wwth the washing, the |owering of

dehydr ati ngoehid7d iel@ids 4 Mmetibs @5Pedi MidnhydAeriaperuBngienbst
practically set at 2 to 3 in order to inprove the dehydrating efficiency.

Ther ef or e, nael, NClimatifitNGl£cdf aid i dgpsdratyad theohm Nn@shydektihg the
dehydrating tub is set such that, the followwng relation is satisfied: the

taper angl elsataidenhetadé®ntaaghd ail 4 nbahensdpveaisipRrRbd apanese
Pat ent Application Laid- Open She 54 No. 120958, if the taper angle is 2 or

more, a plhppali idf JWles alehpdovideg tubupper portion of grooves or in

t he upper boundary portion of the washing/dehydrating tub. In contrast,

when the taper angueldc@t€oh0B4 Jabpanese Patent Application Laid-Open
Sho 54 No.120958 discloses a methoed in which water is
discharged from dehydration holes disposed in the upper
portion of the dehydrating tub.

Of these conventional methods, the above cited Japanese
Patent Publication Sho 61 No.9878, in particular, proposes
that the taper angle of the dehydrating'£ub is effectively
set at 30° or less in order to prevent the scattering cf the
laundries, the stack of water-discharging holes with the
washing, the lowering of dehydrating efficiency, etc. In
this embodiment, the taper angle is practically set at 2°
to 3° in order to improve the dehydrating efficiency.
Therefore, anrinclination angle of a ridge face of the inner
wall in the dehydrating tub is set such that, the foilowing
relation is satisfied:
the taper angle < the inclination angle < 30°.
In the above cited Japanese Patent Application Laid-

Open Sho 54 No.120958, if the taper angle is 2° or more,
a plurality of holes are provided in upper portion of

grooves or in the upper boundary portion of the

washing/dehydrating tub. In contrast, when the taper angle



Is less than 2, there is provided at | east one dehydration hole inside
each groove in a range of fromthe bottomto the upper portion of the
washi ng/ dehydrating tub and one dehydration hole at the above end of each
groove. A typical dehydrating tub provided with many dehydrati orr héfiledlli s
generally tapered at a ratio of 1/100 or less. Cenerally, a typical
automati c washing machine is provided with a filtering device in order to
renove dust and |int attached to washed cl othes fromthe washi ng water.
Exanpl es of conventional washing machines provided with a filtering device
wi Il be described with reference to regpective sectional views. Referring
to Fig.2, the washing machine is provided wth a water tub 131 containing
washi ng watgr ; e £8i $hARCHF NeLnbse0P8r L6 48a NeF f DL 4R £ NenMaSEhPEr BY 1 bHT Ni Ng
a pulsator 132 while a punping inpeller 132a provided on the rear side is

caused to pugk tReiwasBhAH %@é@{ref;{@rﬁ walrRfe b3k theodghtom Bunbee of
hol es provided in a flange 133 as shown in Fig.2. The thus sucked water is

ej ected inppparl | pbirteicRat br 18Ret haishsngledémpdrbeingentan i anar dné 134
and a filter cover 135 so that lint and dust are collected by a lint

filter 137defRdrheiohh@blleard, the atsivigletrd WE wasdti ngra@edi ne, which
hol ds washing water only in a washing/dehydrating tub, -- ? DEC 2004 - 6

A  typical dehydrating tub provided with many
dehydration holes is generally tapered at a ratio of 1/100
or less.

Generally, a typical automatic washing machine is
provided with a filtering device in order to remove dust and
lint attached to washed clothes from the washing water.
Examples of conventional washing machines provided with a
filtering device will be described with reference to
respective sectional views.

Referring to Fig.2, the washing machine is provided
with a water tub 131 containing washing water. This machine
is operated toc perform the washing by turning a pulsator 132
while a pumping impeller 132a provided on the rear side is
caused to suck the washing water from water tub 131 through
a number of holes provided inra flange 133 as shown in
Fig.2. The thus sucked water is ejected into a lifting path
136 that is defined between an inner tub 134 and a filter
cover 135 so that lint and dust are collected by a lint
filter 137.

On the other hand, in a single-tub washing machine,

which holds washing water only in & washing/dehydrating tub,



it is necessary to circulate the washing water in the washing/dehydrating
tub in order to collect lint and dust. One exanple of such neans is
proposed in Japanese Uility Mdel Application Laid-Open Sho 55 NoIEDGHS,
in which, as shown in Fig.3, a flow path is defined by a channel 122

provi ded for a washi ng/dehydrating tub 121 and a filter 124 extending to
the vicinity of the periphery of a pulsator 123. The circulating water is
sucked by a punping inpeller 127 via through-holes 125 to collect lint and
dust by using a brush-like projection 126 nounted on filter 124 in the
flow path. In the course of the drainage described above, when drain valve
154 is opeped to start the dehydration, wet laundry materials, such as

cl ot hes t o*be HenPECESERTHaY tOs SHEIG HEt De tBRUNO DN RT aivd tied! edn150Re t hat

serve as entrance f drain path 150. This causes drain path 150 to be
bl ocked. |‘ﬁa§fjéﬁgé38§¥érattﬁélgvv§éw Ag wader &ancrédemtowinthrandfwsai n pat h
150 downstteam of drain holes 150a and the air remains in drain path 150.
At the ti ’?e-ei‘ﬁg‘Plﬁré’gglﬁ%f} GRS of § PFEPPIe® 1B Pomenesesdthbitwat er
Wi thi s HEEREt (B LGSR Ero CATAREIEN PEhe vt 3onak Pcomic, 4f T ect s
goes (o ¢ ORI STG ot 8p LR WAER (Fe GBRIRPL: Bty 4 LBP3RSeRorHE ni ng -
7 the valgr Sl aLESehQ SR snhdFEalfEr JEMNS A NG 1 UD 445 S0 o 124

extending to the vicinity of the periphery of a pulsator

123. The circulating water is sucked by a pumping impeller

127 via through-holes 125 to collect lint and dust by using

a brush-like projection 126 mounted on filter 124 in the

flow path.

In the course of the drainage described above, when
drain valve 154 is opened to start the dehydration, wet
laundry materials, such as clothes to be dehydrated may
sometimes be stuck on drain holes 150a that serve as
entrances of drain path 150. This causes drain path 150 to
be blocked. In such a case, the washing water can not flow
through drain path 150 downstream of drain holes 150a and
fhe air remains in drain path 150. At the time, - the
pressure inside air trap 156 is lowered so that water level
sensor 147 erxroneously detects the state as a reset water
level. With this detection, a microcomputer in the
conventional control, directs the operation to advance to

the next step. In this case, the operation goes to the

dehydrating step in which the dehydrating tub 145 containing



not be rotated at a high speed until the water is conpletely discharged,
the dehydrating efficiency mght possibly be  lowered to a great extent. In
a case where the wet laundries are offset and in an inbalance condition

i nsi de dehydrating tub 145, the tub 145 is caused to vibrate when %[ 200t
dehydration is started (or while dehydrating tub 145 rotates at a | ow
speed) if the water is conpletely drained out. As a result, an inbal ance
detecting switch is turned on to execute a corrective process. On the
other hand, if the water is not conpletﬁly di scharged, the vibration does
not occur due to the water Ieft anong the wet | aundries when the

dehyd o
B R T AN ) ety

| er at ed d Lt b
occur . Tharet oS TorerERar cbuon FECFohyiriat G %?%%Eé’ég‘" bt Epe?” ™

f or med f_the above,. th &7 ub
hashi ng. meOPPHESEYERel SR UFRCERGLAE (3 A o oRke SRR AR ¢ hat

relatively smale I%nt can g %gngklected due to the constructlon. In
addi tion, %%@?5 8n8tﬁ§? dfd that efficiency of the collection of

the lint is defﬁegs en., the tlfggﬁgtfegoﬁiéioffse@ §H&|% unt

of clothes is washed S|nce ?%roug oles are positioned 7004

- 8 in rel ghiyel¥ D gB8E; ROGh! PRS: 8L ¥BRDLRALIRAYILAt1RE, (Hhe tub 145

is caused to vibrate when the dehydration is started (or
while dehydrating tub 145 rotates at a low speed) if the
water is completely drained out. As a result, an imbalance
detecting switch is turned on to execute a corrective
process. On the other hand, if the water is not completely
discharged, the vibration does not occur due to the water
left among the wet laundries when the dehydration is
started. However, vibration starts to occur as the water
is gradually drained and the rotation of the dehydrating tub
is accelerated to an increased speed.r As a result, an
abnormal vibration may occur. Therefor, in either case, the
dehydrating process can not be performed normally.
Moreover, of the above, the prior art single-tub
washing machine associated with Fig.3, in particular, has
a drawback that relatively small lint can not be collected
due to the construction. In addition, there is another
drawback that efficiency of the collection of the lint is
decreased when the water level is low {(i.e., a small amount

of clothes is washed) since through-holes 125 are positioned



121. Further, the flow path defined by the 'extension of filter 124
successively extends up to only the vicinity of the outside of pulsator
123. Therefore, water flows of the sucked current and of the ejected
current by pulsator 123 <collide with one another to decrease a sucking
efficiency. Consequently, the efficiency of the collection of the-lifff 20iis
still nore worsened. SUVMARY OF THE INVENTION It is therefore an object of
the present invention to provide a singe-tub washing nmachine including a

m croconputer control neans for performng a corrective operation or
providing an error indication to renove & -bl ocking of drain holes when the
drain hole is blocked during a drain process in a single-tub washing and
dehydr at i ngimacteIaieekly ehapgheng rdiidasc o Hf wagshangd s ragpdrcht FBR
during dehydration and inprovenent of an efficiency of the dehydration. It
i s anot her @Bjlect Brtier prebent liowy @stirordebingd oby d&hg fantisnstRDdnati c

si ngl e-tub washi ng and dehydrating machine which is provided with a filter
devi ce constiaErad 1260 SeeFRRed Ve 1¢o 9 E@ndsh W fiiTHey e IVHEIBAhEY t RS
like. A further object of the present_invention is to provide a single-tub
washi ng nacﬁhﬁeowﬁﬁéﬁeapfomélﬁﬁﬁoﬂeﬁ?@raITQﬁFefQIEFCFQBGK f19wsp?5058§
after the washing or rinsing process to_be effected wth a reduced
Vibration afHCKREr éwr.%még hethefpipehey current by pulsator 123

collide with one another to decrease a sucking efficiency.
Consequently, the efficiency of the collection of the lint

is still more worsened.

SUMMARY OF THE INVENTION

It is therefore an object of the pfesent invention to
provide a singe-tub  washing machine including a
microcomputer control means for performing a corrective
operation or providing an error indication to remove a
blocking of drain holes when the drain hole is blocked
during a drain process in a single-tub washing and
dehydrating machine, and enabling avoidance of an erronecus
operation during dehydration and improvement of an
efficiency of the dehydration.

It is another object of the present invention to
provide a fully automatic single-tub washing and dehydrating
machine which is provided with a filfer device constructed
to enhance a collection efficiency of lint and the like.

A further object of the present invention is to provide

a single-tub wéshing machine which allows the dehydration



of the dehydration. The present invention has been achieved to acconplish

t he above objects, and in accordance with a first aspect of the presen

i nventi on,

a single-tub washing and dehydrati ng nachi ne i ncl udes: - &AMt

washi ng/ dehydrating tub, having a peripheral wall wth no hole except
wi th dehydration holes or dehydrating clearance disposed in the vicini
of the upper boundary thereof, having a drain hole disposed in the bot
portion thereof, and bei ng spun when dehydration is effected; a pul sat
havi ng a punping inpeller on the back side thereof, disposed in the

bottom of

t he washi ng/ dehydrating tub $of agitating water wth | aundr

to be washed when washing is effected; and a dehydrated water-receivin
t ub hol di ngpebdeerch@sefgththeasashgngt dehysing ipwoceds tadbe hef feared hol e

di schar ges

wat er while being communicated with a drain pipe sealingly

agai nst t hewdlehydrzg@dcadterbraciayiang thbrePieiBprgrest the S&SHE e and
dehydrating machine, further includes a mcroconputer control neans wh
when t he drafnthel dehydreltdolted with | aundries to be dehydrated in a
dehydrating process to cause reduction of pressure inside an air tra
thereby a reset Gaeepresesit invéstdcoredas Rereogsahj.eved T ageemplig

provi des an error

t he pul sat otheoabkpiecpbaects, and in accordance with a first aspect of

the present invention, a single-tub washing and dehydrating
machine includes:

a washing/dehydrating tub, having a peripheral wall
with no hole except with dehydraticn holes or dehydrating
clearance disposed in the vicinity of the upper boundary
thereof, having a drain hole disposed in the bottom portion
thereof, and being spun when dehydrafion is effected;

a pulsator having a pumping impeller on the back side
thereof, disposed in the bottom. of the washing/dehydrating
tub for agitating water with laundries to be washed when
washing is effected; and

a dehydrated water-receiving tub holding and enclosing
the washing/dehydrating tub, and the drain hole discharges
water while being communicated with a drain pipe sealingly
against the dehydrated water-receiving tub. The single-tub
washing and dehydrating machine, further includes a
microcomputer control means which, when the drain hole is

blocked with laundries to be dehydrated in a dehydrating

'process to cause reduction of pressure inside an air trap

and thereby a reset water level is detected erroneously,

oo,

ty
tom
or

i es
g

i ch,

and

i ndication inmedi ately after the detection, or controls



predeterm ned corrective operation for correcting the position of the

| aundries to be dehydrated inside the washing/dehydrating tub and
thereafter provides an error indication if the correction is judged as

i npossi ble. In accordance with a second gist of the present inventildnllll
si ngl e-tub washi ng and dehydrati ng machi ne includes: a washi ng/ dehydrating
tub, having a peripheral wall wth no hole except with dehydration hol es
or dehydrating clearance disposed in the vicinity of the upper boundary

t hereof, having a drain hole disposed in the bottomportion thereof, and
bei ng spun when dehydration is effectediga-pul sator having a punping

I npel l er on the back side thereof, disposed in the bottom of the

washi ng/ depyeieideg tawb forragi t ahdngavader Jvirrdedisately esataelre wdshed
when washing is effected; and a dehydrated water-receiving tub hol ding and
encl osi ng ddwearsbhng/ dehydecahiteglsub, tlaand tphd sértaom hdabe deffhatges

wat er whil e being communi cated with a drain pipe sealingly against the
dehydr at ed preds teeeehgdngcbnbectheesi ogeeatibn wishi ngoammatenglr athieng
machi ne further includes: a mcroconputer control neans which, when the
drai n hol e positlioskest wittle | hamddt bsst ccdbebdehjehpfiedted ainehgdr atheng - 2
HEc 2004 - 11 process to cause reduction of pressure inside an air trap
and t her ebwashasgldehyératéngl tud deidkctbdreaftaroystoyides an error

indication if the correction is judged as impossible.

In accordance with a second gist of the present
invention, a single-tub washing and dehydrating machine
includes:

a washing/dehydrating tub, having a peripheral wall
with no hole except with dehydration holes or dehydrating
clearance disposed in the vicinity of the upper boundary
thereof, having a drain hole disposed in the bottom portion
thereof, and being spun when dehydration is effected;

a pulsator having a pumping impeller on the back side
thereof, disposed in the bottom of the washing/dehydrating
tub for agitating water with laundries to be washed when
washing is effected; and

a dehydrated water-receiving tub holding and enclosing
the washing/dehydrating tub, and the drain hole discharges
water while being communicated with a drain pipe sealingly
against the dehydrated water-receiving tub. The single-tub
washing and dehydrating machine further includes: a
microcomputer control means which, when the drain hole is

blocked with laundries to be dehydrated in a dehydrating



provi des an error indication imedi ately after the detection, or controls
the pulsator to effect a predetermned corrective operation for correcting
the position of the laundries to be dehydrated inside the

washi ng/ dehydrating tub and thereafter provides an error i ndi cat i on 4 PEf Al
correction is judged as inpossible; a filter cover defining a water driving
channel from a portion of the side wall of the washing/dehydrating tub to
a bottom portion underneath the pulsator; a filter case having a plurality
of slit holes being provided in a Iogeﬁlpgrtion of the filter cover
detachably therefrom and a lint filter~having a sack-shaped net, disposed

in a space defined by the washj ng/.dehydr at.i A b, e e and
the filter B%%EeﬁﬁdtplFP@&edéfggﬁgﬁl é?tqﬁa é% lﬁ%%%% g{jn%a(]::gor nce

ith a third t_Qf th t { ; q
e e T

peri pheral wall no. hole except w.th deh | gple de qgatlng
cl ear ance dP§%8§385|nqﬂua%ﬁ%ﬁﬂlting%c?ﬁéoﬁpper %&%?% %ggégf aving a

drain hole osed in the bott rei reof L an LOg SpuUn
when dehydrg FBATEE ef f &t ed™C 3% %atd&p av#ﬁénggﬁﬁpiﬁa ig% er on the

back side there

pred e%etmgkagoscorkec 1veb08£8g59£o£hef&@ShEBQEQ%Qﬁ%bat%%&

position of the laundries to be dehydrated inside the
washing/dehydrating tub and thereafter provides an error
indication if the correction is judged as impossible;

a filter cover defining a water driving channel from
a portion of the side wall of the washing/dehydrating tub
to a bottom portion underneath the pulsafor;

a filter case having a plurality of slit holes being
provided in a lower portion of the filter cover detachably
therefrom; and

a lint filter having a sack-shaped net, disposed in a
space defined by the washing/dehydrating tub, the filter
cover and the filter case and fitted detachably to the
filter case.

In accordance with a third aspect of the present
invention, a single-tub washing and dehydrating machine
includes:

a washing/dehydrating tub, havihg a peripheral wall
with no hole except with dehydration holes or dehydrating
clearance disposed in the vicinity of the upper boundary

thereof, having a drain hole disposed in the bottom portion



tub for agitating water with laundries to be washed when washing is

ef f ect ed;

washi ng/ dehydrating tub; and the drain hol e discharges

and a dehydrated water-receiving tub hol ding and encl osi ng

communi cated with a drain pipe sealingly against the dehydrated

wat er-receiving tub. The single-tub washing and dehydrating machi ne
ncl udes a m croconputer control neans which, when the drain hole
is blocked with laundries to be dehydrated in a dehydrating process to
cause reduction of pressure inside an air trap and thereby a reset water

further i

| evel is detected erroneously,

after the

dehydrated i nside the washing /dehydrating tub and thereafter

t he

wat er while bein

-7

providekZan error indication inmediately

detection, or controls the pulsator to effect a predetermn ned
correcti vetbpeeatfi,orrfdrbaiorg spumgshére desdrabhonf isheffggiédies to be

error indicati &nulsator didedd ¢h RWIpiRgedneellepolsi bhe. PFRE side

si ngl e-tub washi ng and dehydrating machine is characterized

washi ng/ debherapifng digpaned dplthalbaftar of ckhe g shive(dshpdrafend
peripheral wall thereof, the grooves has a taper ratio different from and
| ar ger thatul tf&Feragibetensgf vekerpatitghelarndaies ket e Heesheér "R&bi os of
the - 7 DFC 20R4 - 13 . grooves and the peripheral wall are limted within
1vaghiggd ishe &t/ d8Mydrating tub with grooves is constructed

1/60 to
such t hat

a relation between the total wi dth NL , .
a dehydrated water-receiving tub holding and enclosing

the washing/dehydrating tub; and the drain hole discharges
water while being communicated with a drain pipe sealingly
against the dehydrated water-receiving tub. The single-tub
washing and dehydrating machine further includes a
microcomputer control means which, when.the drain hecle is
blocked with laundries to'be dehydrated in a dehydrating
process to cause reduction of pressure inside an air trap
and thereby a reset water level is detected erroneously,
provides an error indication immediately after the
detection, or controls +the pulsator to effect a
predetermined corrective operation for correcting the
position of the laundries to be dehydrated inside the
washing/dehydrating tub and thereafter provides an error
indication if the correction is judged as impossible. The
single-tub washing and dehydrating machine is characterized
in that the washing/dehydrating tub has a plurality of
vertical grooves on the peripheral wall thereof, the grooves
has a taper ratio different from and larger than a taper

ratio of the peripheral wall, both the taper ratios of the

in that the
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of all the grooves and the inside circunference (2nR) of the

washi ng/ dehydrating tub suffices NL 2~ 2nR/'9, or the ratio of NL to 2nR is
1/9 or nore, where N and L indicate the nunber of the grooves and a-fi[jaf (bt
of each groove, respectively, and Ris a radius of the washing/dehydrating
tub. In the fully automatic washi ng and dehydrating machi ne having the
construction set forth heretofore, in case the wet |aundries block the
drain holes in the drain process and the pressure in an air trap is
reduced, the mcroconputer control ge§?s_is operated to detect a reset
water level. If atime required for défecting the reset water level is

I th ' ' . Lot ' to the. t | wh

Lhe.dr ol nege P L 2t S el REE AP RPERAn LDy - € ohEPbFCHe e T AOArS Lo
dr tarted, “the" it Cro nEPF SRS S dydrar
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denydr at | o i T Ty T ong Far SUFharePors. = aREVEl f HRE KB T
reduced amgk tife Wt @nrCals be/8a%@dmore, where N and L indicate the
number of the grooves and a width of each groove,
respectively, and R is a radius of the washing/dehydrating
tub.

In the fully automatic washing and dehydrating machine
having the construction set forth heretofore, in case the
wet laundries block the drain holes in the drain process and
the pressure in an air trap is reduced, the microcomputer
control means is operated to detect a reset water level.
If 2 time required for detecting the reset water level is
less than a time required for draining according to the
water level when the drainage is started, the microcomputer
control means is operated to provide an error indication
immediately by wusing a display unit or a buzzer.
Alternatively, the pulsator is driven to correct a position
of the wet laundries in the tub for a8 predetermined period.
If it is impossible to correct after repetitions of the
corrective operations, the microcomputer control means is
operated to provide an error indication. As a result, it

is possible to avoid a reduced efficiency of the




Further, since the water driving channel for suction extends under a | ower
portion of the pulsator in the construction, there is no collision between
a sucked-in flow and an ejected flow when the pulsator rotates. As a
result, an efficient punping operation can be carried out. On the -ot pgr 200
hand, since flowng slit holes provided in the filter case are positioned
substantially at the bottom of the washing/dehydrating tub, the filter can
provi de an excellent filtration effect in the range of a | ow water |evel

to a high water level. Additionally, since the lint filter is formed with
a sack-shaped net, this ensures to collggt _any lint no matter how fine it
I's. noreover, in the present invention, the taper ratios of the peripheral

val | formedon dheeeroside dnddiee) Washirg chdsbydrating, subeand Lhe

grooves provided 1n the peripheral wall are limte ange in 1/60

to 1/40, apd Icﬂg :mdfarchenofwimo@f oewayi Sarglh f arant frgm.and, .l arger

than the ratio o eri pheral wall. Therefore, the water séparated from

the laundrigs w-ide cepbrEhHoak rkatesd angaksed,akerg eHH“#% L0 be
di scharged fromthe tub while the laundries are pressed agal nst the inner

wal | without rififgheAs 8ihesUkhe therdhus Gons ré'ﬁéﬁﬂe‘ﬂ’alflora%q#dti%rplzc
2004 - 15 grooves of the invention can provide a dehydrating efficiency

equi val ent k@ e GEAS@ride MhiaChlawédb pddtint ogr 0OeMes passachse’ i pherdle wal l

havi ng the sane taper as of
construction, there is no collision between a sucked-in flow
and an ejected flow when the pulsator rotates. As a result,
an efficient pumping operation c¢an be carried out. On the
other hand, since flowing slit holes provided in the filter
case are positioned substantially at the bottom of the
washing/dehydrating tub, the filter can provide an excellent
filtration effect in the range of a léw water level to a
high water level. Additionally, since the lint filter is
formed with a sack-shaped net, this ensures to collect any
lint no matter how fine it is.

Moreover, in the present invention, the taper ratios
of the peripheral wall formed on the inner side of the
washing/dehydrating tub and the grocoves provided in the
peripheral wall are limited to a range within 1/60 to 1/40,
and the taper ratioc of the grooves is different from and
larger than the ratio of the peripheral wall. Therefore,
the water separated from the laundries by the centrifugal
force is raised along the grooves to be discharged from the

tubk while the laundries are pressed against the inner wall

without rising. As a result, the thus constructed wall and



t he grooves of the invention. Further, taking the ratio of the total

of grooves to the inner circunference of the
nore, can inprove the dehydrating efficiency. BRIEF DESCRIngf%mfF
t

1/9 or

THE DRAWNGS Fig. 1 is a sectional view showing a structure of a p

si ngl e-tub washi ng machine; Fig.2 is a sectional view show ng one exanple
of a structure of a prior art automatic washi ng machi ne incl udi ng
device; Fig.3 is a sectional view showi ng one exanple of a
including a filter

filter

structure of a prior art single-tub washing nmachine
Fig.4 is an arrangenent plan-si®uM-ng one exanple of a

devi ce;

a

contr ol

panel in a washing nmachine of the present invention; Fig.5 is a block

di agr am shpmboygesne céfxangilee ofn@entimm r otasecpronida aanwasighupratinge of

the present invention; Fig.6 is a flowhart for executing an error

i ndi cati oreffhehengyalempritadienyt i $odet eched dfrt evhibhbh <t arpbofwidthaiutage;

2 DEC 2004 - 16 Fig.7 is a flowhart for performng a corrective

oper ati on gkeavas hbsommdldmipharaletwitledhafing tihe semet taperdrad mlje and

for displaying an error if the abnormality can not be corrected;

the grooves of the invention. Further, taking the ratio of
the total width of grooves to the inner circumference of the
washing/dehydrating tub to be 1/9 or more, can improve the

dehydrating efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l.is a sectional view showing a structure of a
prior art single-tub washing machine;

Fig.2 is a sectional view showing one example of a
structure of a prior art automatic washing machine including
a filter device;

Fig.3 is a sectional view showing one example of a
structure of a prior art single-tub washing machine
including a filter device;

Fig.4 is an arrangement plan showing cone example of a
control panel in a washing machine of the present
invention;

Fig.S 1s a block diagram show:}ng one example oI a
control section in a washing machine of the present
invention;

Fig.6 is a flowchart for executing an error indication

when an abnormality is detected after the start of drainage;

washi ng/ dehydrating tub to be



F'ig.8 is a vertical sectional view showing a structure of another
enbodi nent of a washi ng machine of the present invention; Fig.9 is a

verti cal

of - 2 DEC 2004 - 17 a waveformcontrol in which a

from an

sectional view showing a variational structure of the enbodi nent
of the washing machine shown in Fig.8 of the present invention; Fig.1l0

a vertical sectional view showing one exanple of a washing/dehydrati?
for use in a washing machine of the enbodi nent shown in Fig.8; Fig.l
an A-A section of Fig.10; Fig.12 is a block diagram showi ng an exanpl e of a
control circuit of the enbodi ed washing dachine shown in Figs.8 and

Fig.13A is a perspective view show ng an enbodinent of a filter case
I n a washi ng machine of the present invention; Fig.13B is a perspect
vi ew showi ng an enbodinment of a lint filter used in a washing nachin

the present inwapfionisFig. 1 durdh SChenRti pecharh:her gxpé@}PéBQiée
ve

ormils gener
obpgiraali shRUR D] ADYaehbrhant £70: 8 Batbcrbat Re Wy gérﬁgljst
ydratin

at intervals for performng a | ow speed rotation during the

oper ati on; offi gra3negyeARrX R MRAAEW rideter mried qharaid eldsdifality

can not be corrected;

Fig.8 is a vertical sectional view showing a structure
of another embodiment of a washing machine of the present
invention;

Fig.9 1is a vertical sectional wview showing a
variational structure of the embodiment of the washing
machine shown in Fig.8 of the present inQention:

Fig.1l0 is a vertical sectional view showing one example
of a washing/dehydrating tub for use in a washing machine
of the embodiment shown in Fig.8;

Fig.1ll is an 2-A section of Fig.1l10;

Fig.12 is a block diagram showing an example of a
control circuit of the embodied washing machine shown in
Figs.8 and 9;

Fig.l3A is a perspective view showing an embodiment of
a filter case used in a washing machine of the present
invention;

Fig.13B is a perspective view showing an embodiment of
a lint filter used in a washing machine of the present
invention;

Fig.1l4 is a schematic chart for explaining a method of
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chart showi ng a rel ational behavior of a dehydration proportion to
variation of a taper of a peripheral wall of a washing/dehydrating tub
used in a washing nachine of the present invention; and Fig.16 is an
experinmental ly determ ned characteristic chart showing a relation %k %w&

rising- frequency of the laundries to the taper ratio of a peripﬁér P |1

of a wash
i nventi on.

I ng/ dehydrating tub for use in a washing machi ne of the present
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS One enbodi nent of the

present invention will be described in detail with reference to the

draw ngs.
panel in a
reference

Fig.4 is an arrangenent plar $fowi ng one exanple of a control
mashlng machi ne of the present invention. Referring to Fig.4,
2

nines af

1 are a power_ source switch 2, a start/halt switch 3, a wash key 4
rinse key @ iGInRhydBHSIATKeY 6 81dMéB@tddos ot eBAFEN qk%yt?earﬁrlegmler

| evel sett
cl ock key
time to be

when a tlne $i51 1%t

key 12 for
di spl ayi ng

bmgﬂ?ﬁéET'FCDntr0| panel 1 further includes a - 7 OEC 2004 -
t
eserve an hour .settin 11 for setting a nunber of hour
g *BrdertiRy ogsartiboe

Reyoge _
SSLAG BsnUbEr ol Moue 200 g dLoplar PLLIan AL
chart showing a relational behavior of a dehydration
proportion to variation of a taper of a peripheral wall of
a washing/dehydrating tub used in a washing machine of the
present invention; and

Fig.16 is an experimentally determined characteristic
chart showing a relation of a rising. ‘frequency of the
laundries to the taper ratio of a peripheral wall of a

washing/dehydrating tub for use in a washing machine of the

present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

One embodiment of the present invention will be
described in detail with reference to the drawings.

Fig.4 1s an arrangement plan showing one example of a
control panel 1in a washing machine of the present invention.
Referring to Fig.4, reference numeral 1 designates a control
panel. Provided on control panel i are a power source
switch 2, a start/halt switch 3, a wash key 4, a rinse key
5, a dehydration key 6, a course selection key 7 and a water

level setting key 8. Control panel 1 further includes a

rﬂe%?@ﬁﬁ?ésl%.%bﬁﬁhmﬂ W%%ﬁﬁﬂrmF#%nHQRﬁF%ﬁﬁ@oﬁ¥@@la@anel

ﬁglgt@EVPéﬁtqﬂ?ﬂ?e%f?Qﬂ%ﬁ@aﬁl6ﬁwkéPeeﬂJ¥QﬁaE&9ﬂlng a

srvation key 10, a minute setting



of the machine and selected itens of nodes. Fig.5 is a block diagram
showi ng one exanple of a control section in the washing machi ne of the
present invention. Referring to, Fig.5, reference nuneral 15 designates a
m croconputer. M croconputer 15 includes a read-only nenory (ROVM 16 in
which all operation prograns are stored, and a washing tinme, a dehypk(aililhg
time or the Ilike can be nodified using the aforenentioned keys 4 to 7. A
random access nmenory (RAM designated at 17 stores signals fromthe keys 2
to 12 therein through input control sections 18 and 19. Reference nuneral
20 denotes a control section which serygs_.to conpare each data stored in
the RAM and to performan addition, subtraction and the |ike. Reference

nuneral 21dlubic#tes 8 €ont ek tsag! i0RdfetON I | | A0-cQRELAL;I QRS 1Qfy UNi ts
in the mcroconputer. There are further provided a tiner 22, and control

sections 230 @5 dettinyi ¥i fgmeaeh eeMmaneitvdy, sd9nNabsrf ebehedf ke RAM
17. The m croconputer is connected to external circuits, 1i.e., an input
key circui 126G dmeletdiing keysilidec RS hduir0 wh@n_alZime Gendield o ¢ebest i ng
circuit 27 used for detecting a water tenperature, a water |level, an
amount of &egt Hesor desernmessioal Kdye 10 ot heminadet ke dtikey byeysing seensors.
There are further external circuits, i.e., a display unit 28 for
di spl ayi ngsettiimg, = vovbse afid rametesr deded, dasphazz aso2d dor 1audbl! y
signaling an end of the operation or occurrence of an error, a |oad
driving cidésiptlagdnigpr set time, a remaining time during the operation

of the machine and selected items of modes.

Fig.5 is a block diagram showing one example of a

control section in the washing - machine of the present
invention. Referring to Fig.5, reference numeral 15
designates a microcomputer. Microcomputer 15 includes a
‘read-only memory (ROM) 16 in which all operatién programs
are stored, and a washing time, a dehydrating time or the
like can be modified using the aforementioned keys 4 to 7.
A random access memory (RAM) designated at 17 stores signals
from the keys 2 to 12 therein through input contreol sections
18 and 19. Reference numeral 20 denotes a control section
which serves to compare each data stored in the RAM, and to
perform an addition, subtraction and the like. Reference
numeral 21 indicates a control section for controlling
operations of units in the microcomputer. There are further
provided a timer 22, and control sections 23 to 25 for
driving each component by signals fetched from RAM 17.

The microcomputer is connected to external circuits,

i.e., an input key circuit 26 including key switches 2 to



controlling a drain valve 30, a feed valve 31, a driving notor 32 and the

i ke,

a power

are connected to the mcroconmputer. The washi ng machi ne of the present
invention includes a function for automatically determ ning the masﬁ{@% !
'Jsﬁt@%

tinme.

Nanely, when start switch 3 is turned on after power source

source circuit 34 and a reset circuit 35. Al these circuits

2 is activated, the sensors detect the water tenperature, the water |evel

and the amount of clothes and the like. As a result of the sensing and

based on the preprogramred rules, each of processing tinmes, i.e., washing
time, rinsing tine and dehydrating tine 1% determined- On the other hand,

If the processing tinme for each process is

desired to be set optionally,

wash key 4, l@inge qayditipn dehgdribyonikeyis RZ psshed orf tdataspwerg s t ch

21is

activated. Thus, each of the processing tinmes can be selectively

det ermi ned WREBEn Epredrtersi néd perdhdlereli i me Supsefuedt ISiothest
switch 3 is pressed to effect ? DEC 2004 20 each operation by the
det erm ned BRESINRGH, @f cabe GIAthes comdi dBred ide aby exgApbe SeNsHITH

washi ng water used in the washing process is drained before the rinsing

process bei AfeEEaT&l GiTldhes nextewmpl i BPubESt hé - Rashingigd@as unit

Referring tQ Fgg.l, I f _the wet |aundries such as clothes are_stuck on a
portion in 28hé %o SEPLRAYHRGI A J4t19. 15D, CORI BEodRddrami Yo ker ede¥83a, &ir

buzzer 29 for audibly signaling an end of the operation or
occurrence of an error, a load driving circuit 33 for
controlling a drain valve 30, a feed valve 31, a driving
motor 32 and -the like, a power source circuit 34 and a reset
circuit 35. All these circuits are connected to the
microcomputer. |

The washing machine of the present invention includes
a function‘for automatically determining the washing time.
Namely, when start switch 3 is turned on after power source
switch 2 1s activated, the sensors detect the water
temperature, the water level and the amount of clothes and
the like. As a result of the sensing and based on the
preprogrammed rules, each of processing times, i.e., washing
time, rinsing time and dehydrating time is determined. On
the other hand, if the processing time for each process is
desired to be set optionally, wash key 4, rinse key 5 or
dehydration key 6 is pushed after power switch 2 is
activated. Thus, each of the processing times can be
selectively determined within a predetermined period of

time. Subsequently, start switch 3 is pressed to effect

t he



I's kept
result,

in drain path, thus the pressure in air trap 156 I|lowers. As a
wat er | evel sensor 147 detects the |owering of the pressure as the
reset water |level erroneously. To deal with such a situation, according to

the present invention, if the reset water level is detected in a tirmg

i nt erval

[ 2004

| ess than a preset tinme interval corresponding to a water |evel

at the start of drain (for exanple, 40 seconds to a mddle water |evel),
m croconputer 15 shown in Fig.5, judging that the drain hole is bl ocked,

i medi ately instructs display unit 28 and buzzer 29 to

i ndi cate an error.

Alternatively, in place of indicating Zhe error signal, the m croconputer
starts a corrective operation as descried hereinafter. If the bl ocked

condi ti on ©28h ABErP&ioecdrertde fderteairinete tigpetiti ons of the
operations, the error indication will be effected. Fig-6 is a flowhart
for executing alO¥sr8r crAg walilobe woasideradnasna texasp et tot eoliakht er

the start of drainage. 2 DEC. 2004 - 21 |Initially, upon a start of

drai nage, %

water |evel _has reached the reset water |evel (YES), the operation

proceeds tRPEPES dehiP8r afilfF iRdoc aEPaRTH 20eHg whthrmed drditsmg precess.
If the water remains, a tinme interval required for draining according to

the remai AP IREEPR| 8fcfhe| YagBinFeB 8528 Sdr aRREGE TiMervalFtd e tifn Step

3 (S3).

the wgt laundries such as clothes are stuck on a portion in
the course of drain path 150, or block drain holes 150a, air
is kept in drain path, thus the pressure in air trap 156
lowers. As a result, water level senéor 147 detects the
lowering of +the pressure as the reset water level
erroneously. To deal with such a situafion, according to
the present invention, if the reset water level is detected
in a time interval less than a preset time interval
corresponding to a water level at the start of drain (for
example, 40 seconds to a middle water level), microcomputer
15 shown in_Fig.S, judging that the drain hole is blocked,
immediately instructs display unit 28 and buzzer 29 to
indicate an error. Alternatively, in place of indicating
the error signal, the microcomputer starts a corrective
operation as descried hereinafter. If the blocked condition
can not be recovered for all the repetitions of the
corrective operations, the error indication will be
effected.

Fig.6 is a flowchart for executing an error indication

when an abnormality is detected after the start of drainage.

corrective
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Then the drain valve is opened to discharge the water in Step 4 ($4). In
step 5 (S5), the water level is detected after the opening of the drain
valve at Step 4. In Step 6 (S6), if the water |evel reaches the reidﬁﬂl%h
water level (YES), the operation proceeds to Step 7 (S7), in which an
actual time interval T taken fromthe opening of the drain valve to the
detection of the reset water level is determned. If the time interval
is greater than the drainage tinme interval t, the operation proceeds to
Step 8 (S8), in which the dehydration 25 perforned. If the tinme interval
Tis less than the tine interval t, the operation proceeds to Step 9 (S9)
in which an erroknisislypal efoni anedbateby deaandser, t{HOUGMELSpLayunit
28 or by a sound fromthe buzzer 29. Then, the operator should take an
optional neEdsthe sucrtadsr deaeatedninfstde Waisil)aundri ese wBker [hfel 1S @
flowchart for performng a corrective operation when an abnormality is
detect ed aft@ Frhachedrttlfe DEEsB604vateX? lefedr givEme amtief aspdispiayi Ng an
error if the abnormality can not be corrected. As shown in t%e chart, the
procedur es PIc@Adshetst &he oferdrdxiatdgey tpr&teps 8S(88) Ar espdeniiigal ngi t h
those in Fig.6, but in this case, if the time interval T between the

openi ng of ERENGME rPXREReS and Ifhehgetettdmnrofainde sesdimeraieteteyel i s
judged as being less than the drainage internal tinet in Step 8 (S8), the
oper at i on required for draining according to the remaining water level

T

is defined as a drainage interval time t in Step 3 (83).
Then the drain valve is opened to discharge the water in
Step 4 (54). In step 5 ($5), the water level is detected
after the opening of the drain valve at Step 4. In Step 6
(S6), if the water level reaches the_feset water level
(YES), the operation proceeds to Step 7 (S7), in which an
actual time interval T taken from the opening of the drain
valve to the detection of the reset water level is
determined. If the time interval T is greater than the
drainage time interval %, the operation proceeds to Step 8
(S8}, in which the dehydration is performed. If the time
interval T is less than the time interval t, the operation
proceeds to Step 9 (S9) in which an error is signaled
immediately to a user through display unit 28 or by a scound
from the buzzer 29. Then, the operator should take an
optional measure such as relocation bf the wet laundries,
etc.

Fig.7 is a flowchart for performing a corrective

operation when an abnormality is detected after the start



proceeds to Step 10 (S10), in which the corrective operation wll be

executed. That is, the drain valve is closed in Step 11 (S11), and the

pul sat or
exanpl e,
cl ot hes.

is turned to the right and left for a certain tinme-period (Z@EEZML
five seconds), in order to relocate the wet laundries such”
This correcting operation is intended to renove the closure of

the drain holes. Then, the corrective operation is followed by the

detection of the water level at Step 14- (S14) to proceed to Step 15 (S15)
in which it is decided whether or not the water level is judged as the
reset water level. If the reset water 4%vel is detected at Step 15, the
operation goes through Step 16 (S16) and Step 17 (S17) to return _to Step
WP FHRTINeST atheonhnasmeRéd tilat er
| evel is judged as the reset water |level at Step 15. If_the reset water

15. This | 8ép depdmmgsrand |fopady

l evel is sEPR nNogebectedrarted -t s fifh oithecEhs& topEhgt PERCEALTRS

decided that it is inpossible to correct, and the error is displayed in
FTPRCtPgoStaTEzO Rr A hRRgR HE? HHaRI 8 (PEPherRatepntéFell BERSr t han
the reset water level is detected after the corrective operation, the

operation §beset ¢-rstbpd 36 ( SBYti AnwEF tFRSe sahk pPGcdditest 7R

Step 9.

v

(A) in Fig,6 are effected, to be foll owed bngteg%é ggé)ﬁein whi ch the
5 n er;

drai n val vBeit¥eegy&hed opsndingc Rér j8et AEhAL ¥

are operatgd in asimlar manner, that is, jf the reset

he reset water level 1is judged as being less than the
drainage internal time t in Step 8 (S8), the operation
proceeds to Step 10 (S510), in which the corrective operation
will be executed. That is, the drain valve is closed in
Step 11 (S1ll), and the pulsator is turned to the right and
left for a certain time-period (for exampie, five seconds),
in order to relocate the wet laundries such as clothes.
This correcting operation is intended to remove the closure
of the drain holes. Then, the corrective operation is
followed by the detection of the water level at Step 14
(S14) to proceed to Step 15 (S15) in which it is decided
whether or not the water level is judged as the reset water
level. If the reset water level is detected at Step 15, the
operaticon goes through Step 16 (516} and Step 17 (S17) to
return to Step 15. This loop operation will be repeated
four times as long as the water level is judged as the reset
water level at Step 15. If the resef water level is still
detected after the fourth corrective operation, it is

decided that it is impossible to correct, and the error is

displayed in Step 9.

TYHR4t &d by
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water level is detected within the predetermned tinme interval, the
correction is decided to be inpossible, and the error is displayed in[itgﬁv
9. The error is displayed on display unit 28 or informed by the sound
buzzer 29 as stated heretofore. The user, follow ng the indication,
shoul d take a suitable action such as relocation of the wet laundries in
the dehydrating tub. As the washing machine is constructed as detail ed
heret of ore, the m croconputer controls the corrective operation to ensure
that no dehydrating process is performed when the water is not conpletely
drained even if the drain holes are blpgked by the wet |aundries during
the drain process. Consequently, accidental abnornal vibration can be

evaded, and thercef anes dthés RES8| bhie kheaveitdr deherl asehdentAhnr kRge
performance due to a reduced dehydration efficiency as well as to prevent
the | oweri mgsedf teetedehytswaéionief f deiteaardi natthe:f | nehe debydratbic9he
process. In sonme cases, when an enhanced waterproof fabric - ? DE('" 2004 -
24 and t hepkeirkéiare wEsheshetdeicehydeat tonsetbi G em3y) wonl Ghiont the
i mproved - if the corrective operation is effected. In such cases, the user
i s infornmedapk pheckdulresedbpignated ber (ANdinari@ntasraneesebyedt age, SO
that the washin process can be rapidly ended without a waste of tinme and
wat er. AnobPgert idrebly Gftephet pte4ent innwdvitchontive | Brbdén valve is
opened to discharge the water. Hereinafter, Steps 5 to 9
are operated in a similar manner, that is, if the reset
water level is detected within the predetermined time
interval, the correction is decided to be impossible, and
the error is displayed in Step 9. The error is displayed
on display unit 28 or informed by the sound from buzzer 29
as stated heretofore. The user, following the indication,
should take a suitable actiecn such as relocation of the wet
laundries in the dehydrating tub.

As the washing machine 1is constructed as detailed
heretofore, the microcomputer controls the corrective
operation to ensure that no dehydrating process is performed
when the water is not completely drained even if the drain
holes are blocked by the wet laundries during the drain
process. Consequently, accidental abnormal vibration can
be evaded, and therefore, it is possible to avoid
deterioration of rinse performance due to a reduced
dehydration efficiency as well as to prevent the lowering

of the dehydration efficiency in the final dehydration

process. 1In some cases, when an enhanced waterproof fabric
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of anot her enbodi ed single-tub washi ng
the present invention, and Fig.9 is a vertical sectionaly f{ei
structure of the enbodi mrent of the washing machine
g.B. Fig.10 is a vertical sectional view show ng one exanple of
a washi ng/ dehydrating tub for use in the enbodi ed washi ng nmachi ne shown in

Fig.11 is an A-A section of Fig.10. Further, Fig.12 is a block

di agram showi ng an exanple of a control circuit of the enbodi ed washing

machi ne shown in Figs.8 and 9. Still, _
ng an enbodinent of alint filter used in a single-tub washing

vi ews show
machi ne of
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supporting f0dsd2h a8ndead ; _ ;
washi ng/ dehydrating tub for acconplishing both washing and dehydrati on and

the tub 43
upper porti
wat er - r ecei

SRheNG 4B 1 Rafrined Bumersd #3i1desi gpates a
&PS0A pedirheiadn Wt | anWelhik190 Nl at sbeastatotfies tRanikhe

on thereof and is nounted rotatably in the dehydrated

pidest UBah?2 beA fufisAlOredded Swirbbt £dar olaaitab| ¢ obikbeagant r al

bott om of washi ng/ dehydrating tub 43 and provided with a

water.

Anothér embodiment of the present invention will be
described in detail with reference to the drawings.

Fig.8 is a vertical sectional view showing a structure
of another embodied single-tub washing méchine of the
present invention, and Fig.9 is a vertical sectional view
showing a variational structure of the embodiment of the
washing machine shown in Fig.8. Fig.1l0 is a vertical
sectional view showing one example of a washing/dehydrating
tub for use in the embodied washing machine shown in Fig.8
and Fig.ll is an A-A section of Fig.1l0. Further, Fig.1l2 is
a block diagram showing an example of a control circuit of
the embodied washing machine shown in Figs.8 and 9. Still,
Figs.13A and 13B are perspective views showing an embodiment
of a lint filter used in a single-tub washing machine of the
present invention.

In Fig.8, reference numeral 41 designates a box-like
housing of the washing machine, which contains and
elastically suspends a dehydrated water receiving tub 42 by

plural vibration protecting mechanisms each composed ¢f a

t'he washi ng machi ne, which contains and



washing inpeller 46a on the front side thereof and a punping inpeller 46b
on the back side thereof. Washi ng/dehydrating tub 43 has a peripheral wall
43D with no hole and is formed wth dehydration holes 43A only in ' the
upper portion thereof. Provided on peripheral wall 43D are a pluralit @@
grooves 43C extending vertically as shown in Fig.10. Peripheral maJI"Lﬁgg
tapered at a ratio of 1/60 to 1/40, and grooves 43C are al so tapered at
ratio of 1/60 to 1/40. The taper ratio of grooves 43Cis to be taken
greater than that of peripheral wall 43D. For exanple, if the taper ratio
of peripheral wall is 1/60, the taper-rasie of grooves 43Cis effectively
taken 1/50. A balancer 44 is provided in the upper opening portion of

washi ng/ delsyghraird tnigng ubedl 34 2 deshd ng/ siehyog ad2Bg t BbféBensepnowveded wWidth a
filter cover 47 in one portion of the side surface thereof. According to
an enbodi edesiansd e s kowa shing /el yydidtiorg tmbv éord 2ccompldsinded bothorm a
wat er driving channel 50 for the punping operation of pul sator 46. A
filter case&asdiing anfl BEQYAFA4iorp@ndntbat tab oi8 fidg er peavighesdlt gadft ach a
lint filter 49. As shown in Fig.13A filter case 48 is provided with a
plurality &t ino holles a8al edsugthewhi thamatles peseespantdionetbecacé
nunmer al 48b designates a claw allowing the case to be attached and

det ached. Andadismmeurdfed igatdtahley 49 the déhydratedewd8ersreaeivadgout

such that, as shown in Fig.13H an insert 49b is fitted into a socket 48c
while a tub 42. A pulsator 46 is mounted rotatably on the central

bottom o©of washing/dehydrating tub 43 and provided with a
washing impeller 46a on the front side thereof and a pumping
impeller 46b on the back side thereof. Washing/dehydrating
tub 43 has a peripheral wall 43D with no hole and is formed
with dehydration holes 43A only in ' the upper portion
thereof. Provided on peripheral wall 43D are a plurality
of grooves 43C extending vertically as shown in Fig.10.
Peripheral wall 43D is tapered at a ratio of 1/60 to
1/40, and grooves 43C are also tapered at ratio of 1/60 to
1/40. The taper ratio of grooves 43C is to be taken greater
than that of peripheral wall 43D. For example, if the taper
ratio of peripheral wall is 1/60, the taper ratio of grooves
43C is effectively taken 1/50. A balancer 44 is provided
in the upper opening portion of washing/dehydrating tub 43.
Washing/dehydrating tub 43 is provided with a filter
cover 47 in one portion of the side surface thereof.
According to an embodied example shown in Fig.8, filter
cover 47 is provided to form a water driving channel 50 for

the pumping operation of pulsator 46. A filter case 48 is



spherical projection 49c is engaged with anmounting hole 48d. Reference
nuneral 32 is a driving notor, which drives washing/dehydrating tub 43 and
pul sator 46 through a belt 53 and nmechanism portion 54. It is one of the
essence of the present invention that a water driving channel 50 is OEC 2004
defined by filter cover 47 so as to extend down to a | ower portion gf

pul sator 46. Wth this arrangenent, there is no collision between a
sucked-in flow and an ejected flow as is apparent fromFig.8, so that
sucking efficiency is hardly |owered. This fact inproves a collection
efficiency of lint or other dust. In thiz <ase, an end of water driving
channel 50 arranged under pulsator 46 is preferably and effectively opened

in the Vicmounted oh stiisteantdldy 47 deld eapeddh on Dine fadtes 26. puksator
46. In the enbodi nent of the invention as shown in Fig.8, driving channel

50 is forneghlwr i iher Fagvesa47 fidgethecside 4gurifsacerokided with a
washi ng/ dehydrating tub 43 to the |lower portion - 7 DEC 2604 - 27 of
pul sat or 46plhasdvary, df sdriderhdiealdgw throsianiBih ofateispasigés and
dehydrating tub 43 to be varied for, providing, for exanple, a series of
t he washi ngredelrenes raag i 4der éatigeapasi bi edawa aldicerirdy i thieagcekannel
50 under pul sator 46 may be constructed by a separate part independent of
filter coveéep dé athissheddidnid atatmcidaks mreveacrafdrectof heinpeff btemnté®, and
the present invention is naturally intended
to filter case 48 is carried out such that, as shown in
Fig.l13B, an insert 49b is fitted into a socket 48c while a
spherical projection 49c is engaged with amounting hole 484.
Reference numeral 32 is a driving motor, which drives
washing/dehydrating tub 43 and pulsator 46 through a belt
53 and mechanism portion 54.
It is one of the essence of the present invention that
a water driving channel 50 is defined by filter cover 47 so
as to extend down to a lower portion of pulsator 46. With
this arrangement, there is no collision between a sucked-in
flow and an ejected flow as is apparent from Fig.8, so that
sucking efficiency is hardly lowered. This fact improves
a2 collection efficiency of lint or other dust. In this
case, an end of water driving channel 50 arranged under
pulsator 46 is preferably and effectively opened in the
vicinity of a substantially middle portion of a radius of
pulsator 46.
In the embodiment of the invention as shown in Fig.8,

driving channel 50 is formed by filter cover 47 from the side

surface of washing/dehydrating tub 43 to the lower portion




to include such variations although they are not illustrated in

particul ar. Next, description will be given of the operation of the

enbodi ment shown in Fig.8 and Figs.13A and 13B of the present invention.

in the washing process, water is supplied based on the anount of Clc?ﬁﬁf?%&
pul sator 46 is started to turn to cause a water current in -

washi ng/ dehydrating tub 43 by neans of washing inpeller 46a, thus
perform ng washing. At the tine, punping inpeller 46b of pul sator 46
causes a current in washing /dehydrating tub 43 to be sucked into the

| omer portion of pulsator 46. Specif.ieally, the washing water passes
through flowslit holes 48a of filter case 48 via lint filter 49, and is

sucked in ¥rapuakakod i4wi.ngushaneel R0 eWAr€h tdiel dwWele RITdnPePfof
pul sator 46 by punping inpeller 46b while the washing water is ejected

froman oyhehipgydrtS@atahanrelb ab Pyl satvir 4G bsod Mmtdweraégh, fdwe |int,
generated in mas%ing?ggnd fF%gting in the - 7 DEC 2004 - 28 washing water,

i S conveyedxhiplbe Walseiriedw oENheeakbihy macdicer bBRvawelM frdtaet ed
t hrough a sack-shaped net portion 49a of lint filter 49. The collected

lint can bgapeasithysr, eaoyete bydtiatiaahich@gnhiellt 60 cAder4dupsatbi 46 fidyt er 49.
I n dehydrating, the washing water is drained through drain valve 30 and
t he washi ngédejordyratuaned uby43 isepalfawesl part independent of filter
cover 47. This modification does never affect the
performance, and the present invention is naturally intended
to include such variations although they are not illustrated
in particular.

Next, description will be given of the operation of the
embodiment shown in Fig.8 and Figs.l3Al and 13B of the
present invention.

In the washing process, water is supplied based on the
amount of clothes, pulsator 46 is started to turn to cause
a water current in washing/dehydrating tub 43 by means of
washing impeller 46a, thus performing washing. At the time,
pumping impeller 46b of pulsator 46 causes a current in
washing/dehydrating tub 43 to be sucked into the lower
portion of pulsator 46. Specifically, the washing water
passes through flow-slit holes 48a of filter case 48 via
lint filter 49, and is sucked in via water driving channel
50 toward the lower portion of pulsator 46 by pumping
impeller 46b while the washing water is ejected from an

outer peripheral channel of pulsator 46 by impeller 46Db.

The lint, generated in washing, and floating in the




at a high speed. Accordingly, the water is dehydrated by centrifugal
forces through dehydration hol es 43A di sposed in the upper portion of

washi ng/ dehydrating tub 43 into
t he washi ng wat er

dehydrated water-receiving tub 42. Thus,
is drained out fromthe washi ng nmachi ne through_zdﬁgfi I

hose 55. Wth the structure described heretofore, even fine lint can be
surely collected and it is possible to enhance the efficiency of the
punpi ng operation of pulsator 46. In the upper boundary portion of
washi ng/ dehydrating tub 43, or a position above a typical high water
in washing, a plurality of dehydratioenZBoles 43A are disposed on

peri pher al

dehydr at ed “FENG HRFGT ngisupgongeyeda bir itHengratdor c32raht @@ m

wal | 43D. Disposed in the external face of the bottom of

portion 54 _h ving a shaft bearing, for causing pulsator 46 to turn at
| ow speed B

di recti ons _-

80P% prijuralit ecpiliesneldy thrabgbr nat esdorvetigbednd neay

ouf
29 and all ow ng washi ng/ dehydrating tub 43

.aEL 2004 -
pul sat or 48°r§ﬁﬁﬁfé%at?ﬁs%&%tafiétﬁrgﬁgspeéwﬁJMGkﬂH¢tEdpbintotan be
mashing/degggggting Eﬂ%ﬁf i s. disposed on the bottom face of dehydrat

wat er-recervin
¥§ 30. Water that is extracted by the steady rotation (at about

drain

800 rpm o

val

Y d detaPHinhi Tht kel t¢trsrghSt ApddLlant fallketo

washi ng/ dehydrating tub 43 in the

In dehydrating, the washing water is drained through
drain valve 30 and the washing/dehydrating tub 43 is turned
at a high speed. Accordingly, the water is dehydrated by
centrifugal forces through dehydration holes 43A disposed
in the upper portion of washing/dehydrating tub 43 into
dehydrated water-receiving tub 42. Thus,.the washing water
is drained out from the washing machine through drain hose
55.

With the structure described heretofore, even fine lint
can be surely collected and it is possible to enhance the
efficiency of the pumping operation of pulsator 46.

In the upper boundary portion 5f washing/dehydrating
tub 43, or a position above a typical high water level in
washing, a plurality of dehydration holes 43A are disposed
on peripheral wall 43D.

Disposed in the external face of +the bottom of
dehydrated water-receiving tub 42 is é driving motor 32 or
a8 mechanism portion 54 having a shaft bearing, for causing
pulsator 46 to turn at a low speed (about 180 rpm)

intermittently in alternate forward and reverse directions

| evel

a
erse
and

ed



dehydration step is discharged froma drain hose 55 provided

in the bottom

portion of dehydrated water-receiving tub 42. Drain valve 30 is connected
to a solenoid 56 as shown in Fig.12, and will be opened to discharge the
water held in washing/dehydrating tub 43 when the sol enoid 56 is-7pgl 200
activated. At the sane tine, a clutch device (not shown) nounted in
beari ng mechanism54 is operated to transmt the rotation of a driving
notor 32 to a rotary bl ade 46b and washi ng/ dehydrating tub 43 while
rel easing a braking nechanism (not shown) of washi ng/dehydrating tub 43.
Ref erence nuneral 57 designates a top B8ard, to which a water feed val ve
31 for supgéﬁin wat er into_ washing/dehydrating tub 43, a control circuit
e

and ot her

Mot or dri vi sSB2R &d?3

WL %{Fﬁaéﬁﬂd‘.ie*m@r@‘éhf‘ﬁolt"&gr‘i‘:%ui endk pehfasPed 4 a

"driving notor 32 with reference

m croconpujer typi cal. _out put neans, and typical input or setup neans.
Fogeter, XB b8IBoRPPE

to the output shgnals

- 2 DElI_2004 - 30 ! ] t 60. A wat
| evel switch 61°1s %‘r’B%ggqcP%t % B’(?aq'rhc}n@fdtegycﬂié:taéi:’t‘nr A lgg \ﬁé{téer r"l:*lev\é\-/fls ?Fl
hi / deh i tub 43. .Th | ectri i | detected i i t t
bt T huEe8La Ny W2 Bt R O R T | PR heT crREERNS NG odes)

are used Lol gpl g e, obgatlion stals, o e, el ng maghie, i e the

contr ol

of shi ng

valve 30. Water that is extracted by the steady rotation
(at about 800 rpm) of washing/dehydrating tub 43 in the
dehydration step is discharged from a drain hose 55 provided
in the bottom portion of dehydrated water—réceiving tub 42.

Drain valve 30 is connected to a solenoid 56 as shown
in Fig.1l2, and will be opened to dischafge the water held
in washing/dehydrating tub 43 when the solenoid 56 is
activated. At the same time, a clutch device {(not shown)
mounted in bearing mechanism 54 is operated to transmit the
rotation of a driving motor 32 to a rotary blade 46b and
washing/dehydrating +tub 43 while releasing a braking
mechanism (not shown) of washing/dehydrating tub 43.

Reference numeral 57 designates a top board, to which
a water feed wvalve 31 for supplying water into
washing/dehydrating tub 43, a control circuit and other
eleménts are attached. The control circuit is connected to
a microcomputer 60, typical output meéns, and typical input
Oor setup means.

Motor driving circuits 32A and 32B control driving

motor 32 with reference to the output signals from



I's perfornmed by the input of keys 63. At the conpletion of the operation
or upon the occurrence of abnornmal operation, a buzzer 65 and ot her neans
are activated to informthe user of a particular matter. in case an
abnormal vibration occurs during the dehydration proceeding, the eveptl i7gl
detected by a safety switch 64 so that an electric signal is input to

m croconputer 60, and the neasure against it is taken. In the draining step
after washing or rinsing process, when the washing water is discharged and
the water surface conmes down to a predeterm ned |evel, washi ng/ dehydrating
tub 43 is controlled to spin wile théQdrscharge of water goes on, in
order to increase the dehydration efficiency by inhibiting the vibration
occurringW%P?@EP@@%?@Fa@éng Apeess Lese t swiHecabbl elst RESOVAGES 9y of
washi ng/ dehydrating tub 43, it is effective that the tub is rotated by a
steady notRP RO RiYh WpeeFast & Mater peygédt drnvaAsHipe/deRYSR@ting OFt M
- 31 thenis rotated at a | ow speed until the extraction of water is
conpl et ed. T4 g. 93 i s a TeetiehPCEELE 0FAINT ew8RBGERG alsvadir@itondl®
structure of the enbodi nent of the washing machine shown in Fig.8 of the
present i MASTHRIFMPAFRCtHe: basic structure of Fig.9 is generally sinilar

to that of Fi%58, but differs in that the peripheral wall 43D of the
urther, a plurality of LED's 62 (light emitting

diodes) are used to display the operation state of the
washing machine, while the contrecl of the washing machine
is performed by the input of keys 63. At the completion of
the operation or upon the occurrence of abnormal operation,
a buzzer 65 and other means are activated to inforxrm the user
of a particular matter.

In case an abnormal wvibraticon occurs .during the
dehydration proceeding, the event is detected by a safety
switch 64 so that an electric signal is input to
microcomputer 60, and the measure against it is taken.

In the draining step after washing or rinsing process,
when the washing water is discharged and the water surface
comes down to a predetermined level, washing/dehydrating tub
43 is controlled to spin while the discharge of water goes
on, in order to increase the dehydration efficiency by
inhibiting the wvibration occurring in the dehyvdrating
process.

As to the above-state rotating of washing/dehydrating
tub 43, it is effective that the tub is rotated by a steady

mode at a high speed in a first predetermined period and



washi ng/ dehydrating tub 43 has no hole and is provided wth dehydration
cl earance 43B between the washi ng/ dehydrating tub 43 and a bal ancer 44

di sposed above washi ng/ dehydrating tub 43. The above mashing/dehydratimﬁ
tub 43 also has vertical grooves 43C for lifting water forned on-7 0EC 1
peripheral wall |like the case of Fig. 8, and each groove is forned as
shown in the sectional view of Fig. 11 and extends fromthe bottom
portion to an upper position on the side wall corresponding to respective
cl earance 43B. As to the grooves 43Cf or |ifting water, grooves 43C are
tapered at ratio of 1/60 to 1/40 in thélsane manner as set forth while

peri pher al || .43Dis tapered _at a ratio of 1/60 to 1/40. In addition,
the taper %@?Pol%fr%%ﬁwclpy SEREA YWrbhi gihe Fartnasfiia ofeatsrer al
wal I 43D. Fpr exanple, .if the taper ratio of peripheral wall is 1/60, the
t aper ratiol%fcﬁmgg%5§d43c is to be taken 1/50. In a washi ng nachi ne of

t he enbodinentsdgesc%ibed - 7 DEC 2004 - 32 heretofore, the inner tub 43
with grooves 43C 1% tondfruét ed’eSttFPt hafegtiePati o 48 weehOVhRIt offa

wi dt h NL o&;all { he roqves 43C and the inside circunference (2nR) of the
inner tub AFEATITRRE NETHCHER 99t ort e SPRPEGMERTNLOE o The RVRShING  or

nor e. Heremﬁylgnd L indicate Lheffquer of the %roqves 43C and a wi dth of
each groovd @ FESSectiO¥Py 10 dIRE L5 thadPESSENtt RevieRféon ubrag. thRus, it

s pOSSiM(%éé&érgmgggture of Fig.9 is generally similar to that of
Fig.8, but differs in that the peripheral wall 43D of the
washing/dehydrating tub 43 has no hole and is provided with
dehydration clearance 43B between the washing/dehydrating
tub 43 and a balancer 44 disposed above washing/dehydrating
tub 43. |

The above washing/dehydrating tub 43 also has vertical
grooves 43C for lifting water formed on peripheral wall like
the case of Fig.8, and each groove is formed as shown in the
sectional view of Fig. 11 and extends from the bottom
portion to an upper position on the side wall corresponding
to respective clearance 43B. As to the grooves 43C for
lifting water, grooves 43C are tapered at ratio of 1/60 to
1/40 in the same manner as set forth while peripheral wall
43D is tapered at a ratio of 1/60 to 1/40. In addition, the
taper ratio of grooves 43C is taken greater than that of
peripheral wall 43D. For example, if the taper ratio of
peripheral wall is 1/60, the taper ratioc of grooves 43C is
tc be taken 1/50.

In a washing machine of the embodiments described



t he dehydration efficiency by formng the inner tub with the

total width of grooves 43C to the circunference of peripheral
being 1/9 or nore. Here, in each of the dehydration operations condu
rinse pr

three tines respectively after the wash process, the first

when the water is discharged and the water |evel reaches a preset

rati o of the
43D

3 oEE o

the second rinse process, washing/dehydrating tub 43 is started to rotate

| evel

that is lower than the water |evel at washing or rinsing. In this while,

drain valve 30 remains opened so that the water is gradually
the other hand, the water current (or- v@Eger waves) generated by the

reduced. On

rotati on of washing/dehydrating tub 43 and pul sator 46 allows the tw sted

|l aundri es pberorwasi RGBeOEnhibRStUE Periaih groboebe4disest engd efuated

scattered uniformy in all over the tub. Washi ng/ dehydrating tub 43 used
here i s copgthuahed anridlzcipel indweiain waild 32 hawvidwh oL hof ez ekcelpe in

the wupper portion, or wwth a peripheral wall 43D that has no 2004 -
hol e conpl giebyesThacetnde theashis hgédehycuafengntab( 28Ri) sof rthat Bunewt h
keeping the water therein even while the water is being discharged.
Consequent kyip &BesweifgbesofLt b2t By omrtieheraitier bifaNbnkibb2tB is 1/9
washi ng/ dehydrating tub 43 from vibrating and the tub rotates slowy.

Now,

the rotatiog speed wHerehe Ndesey ilbechdiSiatee ther inumipmmHIrid geereed heavy

| oad due to the weight of the

43C and a width of each groove, respectively, and R is a
radius of the inner tub 43. Thus, it is possible to improve
the dehydration efficiency by forming the inner tub with the

ratio of the total width of grooves 43C to the circumference

of peripheral wall 43D being 1/9 or more.

Here, in each of the dehydration opefations conducted
three times respectively after the wash process, the first
rinse process, the second rinse process, washing/dehydrating
tub 43 is started to rotate when the water is discharged and
the water level reaches a preset level that is lower than
the water level at washing or rinsing. In this while, drain
valve 30 remains opened so that the water is gradually
reduced. . On the other hand, the water current (or water
waves) generated by the rotation of washing/dehydrating tub
43 and pulsator 46 allows the twisted laundries

washing or rinsing operation to be disentangled

scattered uniformly in all over the tub.

Washing/dehydrating tub 43 used here is constructed
with a peripheral wall 43D having no hole except in the

upper portion, or with a peripheral wall 43D that has no



wat er in washing /dehydrating tub 43 when the rotation is started, the
driving notor will. be operated in the steady rotation node though jbgjﬁif
very short, in order to assure the starting' stability of driving ovler 0
32. Then, the notor 32 is run for a while (to reach a particul ar speed),
and the driving node is changed to the controlled driving node by
waveformcontrol. By this regul ation, washi ng/dehydrating tub 43 is driven
at a lower rotational speed (specifically, 250 to 280 rpmin the
intermttent waveformcontrol) than 1t in the steady driving node. In
this while, if the tub is rotated at a high speed, the inside of the tub

devel ops i gﬁgy L on n i Wl t sqg-that the
| aundri es P_E’tl&g:t éj%eg% g aﬁe:%: fecg'y%y Vfrﬂseﬁ%g ﬁ%ﬂ%g?tﬁ’gr %gb grs'eq%'ard to
be kept ingifde e Jiulh 1R iU HNGa thauRep inaEGﬁln' ankig ol %h@&%t%%
| nbal anced state. For this reéason, the period of the starting steady

driving is; f; | rt ' T oRt.r.0
g 15%%1@{9&%13@@%:@@@. één@%%%b?ﬁ't%zv, *Eﬁe‘ggt‘é%%?xﬂtmo‘% ROl akak

driving the notor "at a low™- 7 DEC 20 spe an be carried out

such that, oforrgganPe®id PR tst ha sHiMeSABRlarMed S t8bl ndfatedn( or
made not to be applied) at intervals to fdalsely change the frequency of

the currentiapRidief t QY It EUP LS tad%es RSyt hod enables the nmotor to
run as if the notor were driven by a power supply having a frequency | ower
than that of th@owaCtUBé RUARItIHPPEPeckSiL L hhe mRidfofibéd. s peaskble to
.driving motor 32 bears a heavy load due to the weight of the
water in wéshing/dehydrating tub 43 when the rotation is
started, the driving motor will be operated in the steady
rotation mode though it is a very short, in order to assure
the starting stability of driving motor 32L Then, the motor
32 is run for a while (to reach a particular speed), aﬁd the
driving mode is changed to the contreolled driving mode by
waveform control. By this regulation, washing/dehydrating
tub 43 is driven at a lower rotational speed (specifically,
250 to 280 rpm in the intermittent waveform control) than
that in the steady driving mode. In this while, if the tub
is rotated at a high speed, the inside of the tub develops
into a dehydration state even in the draining state, so that
the laundries in the tub, being affected by the centrifugal
force, are hard to be kept inside the tub, and thus the
laundries are liable to make an imbalénced state. For this
reason, the period of the starting steady driving is
preferably as short as possible.

The waveform control for driving the motor at a low



generate a frequency different fromthe original frequency of the power
supply (see Fig.14). The state nade by the control set forth above is kept
on until the water in washing/dehydrating tub 43 is totally discharged.
Wien a water |level switch 61 detects that the water in washing/ ~70tC 2004
dehydrating tub 43 is conpletely drained, the waveformcontrol of driving
notor 32 is termnated, and the notor is driven normally and increased in
the speed up to a steady rotational speed (about 800 rpm) . Then, the
steady-driving is kept to conduct the dehydration process until the setup
time is over. Meanwhile, the centrifugdl4 f-orce generated inside
washi ng/ dehydrating tub 43 in dehydrating can be given by a fornula: F =
RM (R a speeds ofint he cameietubptWuan thagul forvekaswpiy, def pasd bF
2nN/ 60 where Nis a rotational frequency), and in practice the centrifugal
force exerted sinmudeidbd above visshehghdebyddat {oy tmaded3 rics: adaptlee to
be 1500 newtons or nore. 2 DEC 2004 - 35 The peripheral wall 43D and
grooves 4pphiefie afedr eimerrivrnesl tashihgedehgbiragendhaulf zBiugRceyY apered at
ratios of 1/60 to 1/40 and the taper ratio for grooves 43C is adapted to
be great erth@asurrrit f @Pnli@dnatt ofrivixthi Agreehyd at i nghigh mathod
Therefore, the washing water contained in clothes is extracted and renoved
al ong grody@@bles the motor to run as if the motor were driven by a
power supply having a frequency lower than that of the
actual power supply. Using this method, it is possible to
generate a frequency different from the original frequency
of the power supply (see Fig.1l4).

The state made by the control set forth above is kept
on until the water in washing/dehydrating‘tub 43 is totally
discharged. When a water level switch 61 detects that the
water in washing/dehydrating tub 43 is completely drained,
the waveform control of driving motor 32 is terminated, and
the motor is driven normally and increased in the speed up
to a steady rotational speed (about 800 rpm). Then, the
steady-driving is kept to conduct the dehydration process
until the setup time is over.

Meanwhile, the centrifugal force generated inside
washing/dehydrating tub 43 in dehydrating can be given by
a formula: F = Ro® (R: a radius of the inner tub, w: an
angular velocity defined by 2nN/60 whére N is a rotaticnal
frequency), and in practice the centrifugal force exerted
inside the above washing/dehydrating tub 43 is adapted to

be 1500 newtons or more.



43C, while the laundries are pressed against the wall of

washi ng/ dehydrating tub 43 w thout being raised upward of

washi ng/ dehydrating tub 43 together with the flow of the washing water to
be dehydrated, or without blocking dehydration holes 43A. Accordi ngt 40kl 2004
I's possible to inprove the dehydrating efficiency to a great extent. Wth
regard to the novenent of the water when the dehydration proceeds, the

wat er receives a conponent of the centrifugal force created by the taper,
so that the washing water is raised.akgng the grooves 43C of

washi ng/ dehydrating tub 43. Thus rising water is discharged to dehydration

hol es 43A or ciraar apeei#BBrdispased i £3P0Sddd ONFrEPFeEspoRei ng, t Q.. gy ooves
43C, and is collected in dehydrated water-receiving tub 42 to be drained

fromthe natbrefentiohbe iwvagiindiepqiertient ehby sdeterei Bagdevas &
rel ati onal behavior of dehydrating ratio to variation of a taper of

washi ng/ dehydiati og Lub048cas /vel lhnds thebehpeiroratab rficd g doweguemey of
the laundries to the taper ratio. The obtained result is shown in Figs.15
and 16. Thh$ isdapPedEGEn be 3greeaitgprlSthana thatacferi sthe ohall Fyowi ng a
rel ational. behavior between the dehydrating ratio and the taper, whereas
Fig. 16 i s washanggtienydtraciabartubsidn ndrieerefate onthbewasbdnpheratesi ng
frequency of the laundries and the taper. As is apparent fromFig.15, with
only regarchtvathed itehyldsetengis aditradteel grdatremavrl tadperg igsodviees nor e
Is the

43C, while the laundries are pressed against the wall of

washing/dehyﬁrating tub 43 without being raised upward of

washing/dehydrating tub 43 together with the flow of the

washing water to be dehydrated, or without blocking

dehydration holes 43A. Accordingly if is possible to

improve the dehydrating efficiency to a great extent. With

regard to the movement of the water when the dehydration

proceeds, the water receives a component of the centrifugal

force created by the taper, so that the washing water is

raised along the grooves 43C of washing/dehydrating tub 43.

Thus rising water is discharged to dehydration holes 43A or

clearance 43B disposed in positicns corresponding to grooves

43C, and is collected in dehydrated water-receiving tub 42

to be drained from the machine.

In the invention, experimentally determined was a
relaticnal behavior of dehydrating rafio to variation of a
taper of washing/dehydrating tub 43 as well as a behavior

of rising frequency of the laundries to the taper ratio.

The obtained result is shown in Figs.15 and 16. That is,



dehydrating ratio increased. In contrast, as is clearly wunderstood f
Fig.16, as the taper becones large, the laundries are raised nore
frequently in place of being pressed against peripheral wall 43D of C 200k
washi ng/ dehydrating tub 43. Therefore, the aforenentioned dehydratﬂdﬁ

hol es 43A or clearance 43B for dehydration may be bl ocked by the washing.
As a result, this not only lowers the dehydrating ratio to be |owered, but

al so nay cause an extrenely large vibration due to the higher positi
the laundries. On the basis of the experinents described above, the
rati o of peripheral wall 43D of washi-ngbdehydrating tub 43 is set up as

being 1/60 to 1/40 in the invention.

rom

on of
t aper

In the washi ng/ dehydrating tub 43

descri bed BbpvES ifs gr ochesradIE€rierte cpr ohieded shkvehingatat heelatddbnad dth NL

of

grooves 43C suffices the relation: NL ? 2rtR/'9 with peripheral wall

43D t aper ekehdoioexdpptecent the adiedydiral/idly aagigr osrds UBE thgreed at
1/50 (larger than the taper ratio of peripheral wall 43D), the dehydrating
ef fici encywhirede Figt 1Palsde idimtactrehierse ighpiashomdng eddiamiemhe - 2
OEC 2004 - 37 experinmental result as to be equal to a dehydrating

ef fi ci encyobresnethe ¥ s igup £iaguatiavhof kashi algndshgdr apfinghe ttaper-
W t hout grooves with the peripheral wall 43D tapered at 1/50. In other
wor ds, the abovisrésulappsremst tfieen B9 §3al ¥ thumiek st 668ardomcriEas, the
configuration of the invention

dehydrating ratio, the greater the taper is, the more is the
dehydrafing ratio increased. In contrast, as is clearly
understood from Fig.ls,'as the taper becomes large, the
laundries are raised more frequently in place of being
pressed against peripheral wall 43D of washing/dehydrating
tub 43. Therefore, the aforementioned deh?dration holes 43A
or clearance 43B for dehydration may be blocked by the
washing. As a result, this not only lowers the dehydrating
ratio to be lowered, but also may cause an extremely large
vibration due to the higher position of the laundries.

On the basis of the experiments described above, the
taper ratio of peripheral wall 43D of washing/dehydrating
tub 43 is set up as being 1/60 to 1/40 in the invention.

In the washing/dehydrating tub 43 described above, if
grooves 43C were provided such that the total width NL of
grooves 43C suffices the relation: NL 2 2rR/9 with
peripheral wall 43D tapered, for example, at a ratio of 1/60
and grooves 43C tapered at 1/50 (larger than the taper ratio
of peripheral wall 43D), the dehydrating efficiency of the

wet laundries in dehydrating was confirmed from the



can provide a dehydrating efficiency of about 56%to 58% which surpass

t he average dehydrating efficiency of typical washing machines, i.e., 551.
As has been described heretofore, according to the invention, if the wet

| aundry bl ocks the dehydration holes during the dehydration process, fz
corrective operation effected by the m croconputer control can prevé% p%e
execution of dehydrating with default of draining. Therefore, accidental
abnormal vibration can be prevented, and the |Iowering of rinsing
performance due to a reduced dehydratifig_ratio as well as the |owering of
the dehydrating efficiency at the final dehydrati on can be prevented.

Lher. i&@&pﬁé{ﬁi&a{%y{fr%@fﬂk ng. 01 @) gghagged waler P oOGentabbtengnd t he

ration efficiency from being inproved even If the

corrective gperation | f t.ed . t ngi i  BeROGLAEL MgSt age
! Vﬁﬁé&%fy cﬁiteae"‘f]{a‘?ecf 80a 488 81 LRl chndi Gadh ORg J AeRPd Mgstag

I nfornms t Ser ure, so that it is possible to rapidly

term nate fhe . y L JiReu i8hekati WB1aNd3pateperdlr eover,
K t%jg@'i%r?\;{e%tf) g%?ﬁ:ﬁtﬁaémv}l% knd g@?'&gg@ a per

accordingtio | s possi bl to surely collect fine
lint and dyst; it is also possible to enhance the punping efficiency of
the pulsator to a greatest degree. Thus, the practical effect of the

invention is markeding dighidiCt thbt a¥blt Hes@ppracias athdt)atast he adadures of
the enbodinents of Figures 8 to 13 concerning the detachable filter
assenbly apghdhe.dsh atiyg £8REL5, the configuration of the invention

can provide a dehydrating efficiency of about 56% to 58%,

which surpasé the average dehydrating efficiency of typical

washing machines, i.e., 55%.

As has been described heretofore, according to the
invention, if the wet laundry blocks the'dehydration holes
during the dehydration process, 2 corrective operation
effected by the microcomputer control can prevent the
execution of dehydrating with default of draining.
Therefore, accidental abnormal vibration can be prevented,
and the lowering of rinsing performance due to 2 reduced
dehydrating ratio as well as the lowering of the dehydrating
efficiency at the final dehydration can be prevented.
Further, in a case where washing of an enhanced waterproof
fabric and the like inhibits the dehydration efficiency from
being improved even if the corrective operation is effected,
the error indication in an early stagé informs the user of
the failure, so that it is possible to rapidly terminate the
washing process without a waste of time and water.

Moreover, according to the invention, it is possible



ratio of the grooves in the tub wall can be conbined together. They can

al so be conbined individually or together with the features of the

enbodi ments of Figures 4 to 7 concerning the determ nation of erronggpqu
detection of drainage fromthe tub and consequent error warning and
correction operation. - 7 DEC 2904 - 39 CLAIMS: 1 A single-tub washing
and dehydrating machi ne, conprising: a washing /dehydrating tub, having a
peripheral wall wth no hol e except mnth dehydration hol es or dehydrating
cl earance disposed in the vicinity &f 3h& upper boundary thereof, having a
drain hol e dclspose in the bottom partion thereof, and being spun when
dehydrati on 5% &% Xe‘aC’lQaef)El $angr MK g Pudbi RG9S nblel F&r 23 he back
side thereof, pos n the bottomof said washjng /dehydrating tub for
agi tating wit e“’rs %t Eaun‘?ﬂriae%c?o VWRSPRYNIh & £ YRt eRRY 1%L efffct ed; and

vashi gl dohYHTRAITS ifh: S AP8 GRS IRt Schang g BF 2Eire e ng
i e R TR e
further conprisi e %Jln.ﬂlcr COAEE’;B'}S&&Q érgha@a%ﬂs \@'heactlires of the
embodiments of Figures 8 to 13 concerning the
detachable filter assembly and the relative taper
ratio of the grooves in the tub wall can be combined
together. They can also be combined individually or
together with the features of the embodiments of
Figures 4 to 7 concerning the determihation of
- erroneous detection of drainage from the tub and

consequent error warning and/or correction operation.



said drain hole is blocked with |laundries to be dehydrated in a
dehydrating process to cause reduction of pressure inside an air trap and
thereby a reset water level is detected erroneously, provides an error
indication inmediately after the detection, or controls said pulsator to
effect a predeterm ned corrective operation for - 2 DEC 2006 - 40
correcting the position of the laundries to be dehydrated inside saildEC 2006
washi ng/ dehydrating tub and thereafter provides an error indication if the
correction is judged as inpossible. 2.3 single-tub washing and
dehydrating nmachi ne, conprising: a washing/ dehydrating tub, having a

peri pheral owmhiMswi th no hol e except with dehydrati on holes or dehydrating
cl earance disposed in the vicinity of the upper boundary thereof, having a

drain hole dispased 1A LHANQLLOM PRLLhLN, 'Y CelnyaRd AL, hen

dehydration is effected; a pul sator having a punplnﬁ | npel Fer on the back
side thergghprdisspesed in the bottom of said washing/dehydrating tub for
agitating water with | aundries to be washed when washing is effected; and

a dehydrated wakeryd£eahy) deh&Pabohdi RALANG LG PSE NFer$Bhlral wall

washi ng/ dehydrating tub;  said drain hole discharging water while belng

communi cat W ho il éxdbpe weeh! 8ghya2dRi88t h8dkd or dehydrating
clearance disposed in the vicinity of the upper boundary
thereof, having a drain hole disposed in the bottom portion
thereof, and being spuﬁ when dehydration is effected:

a pulsator having a pumping impeller on the back side
thereof, disposed in the bottom of said washing/dehydrating
tub for a-;:;ita'ting water with laundries to be washed when
washing is effected; and

a dehydrated water-receiving tub holding and enclosing
said washing/dehydrating tub:

said drain hole discharging water while being
communicated with a drain pipe sealingly against said
dehydrated water-receiving tub,

said single-tub washing and dehydrating machine,
further comprising a microcomputer control means which, when
said drain hole is blocked with laundries to be dehydrated
in a dehydrating process to cause reduction of pressure
inside an air trap and thereby a .reset water level is
detected erroneously, provides an error indication

immediately after the detection, or controls said pulsator

to effect a predetermined corrective operation for



dehydrated water-receiving tub, said single-tub washing and dehydrating
machi ne, further conprising: a mcroconputer control neans which, when
said drain hole is blocked with laundries to be dehydrated in a
dehydrating process to cause reduction of - 2 DEC 2004 - 41 pressuf &EC 2004
inside an air trap and thereby a reset water level 1is detected
erroneously, provides an error indication inmediately after the detection,
or controls said pulsator to effect a predeternm ned corrective operation
for correcting the position of the laundries to be dehydrated inside said
washi ng/ dehydrating tub and thereaftéT‘%%dVides an error indication if the
correction is judged as inpossible; a filter cover defining.a ter
driving chanmskectiog thepdres o ot %etg%éawaﬁF 16 g&ﬁ e gbrydratea

washi ng/ dehydrating tub to a bottom portion und rq$ath id pulsator; a
filter casénﬁédﬁngaédpP§$BPP9%d§FY§FPElH8IEEbB@T g ?ﬁ%ﬁfﬁkﬁlé)ogf Ser
portion of said filter cqver_detaqhabl§ therefrom and._alipt filier

havi ng a saok- enapad Aedicgitdsssedt ntR® sredd G iHbd 1y AW
mashing/dehydrat[ng tub, said filter cover and said filter case and fitted
det achabl yimposgii@lef-i | ter case. 3. A single-tub washing and dehydrating
machi ne, conpri sing:

2. A single-tub washing and dehydrating machine,
comprising:-

a washing/dehydrating tub, having a peripheral wall
with no hole except with dehydration holes or dehydrating
clearance disﬁosed in the vicinity of the upper boundary
thereof, having a drain hole disposed in‘the bottom portion
thereof, and being spun when dehydration is effected;

a pulsator having a pumping impeller on the back side
thereof, disposed in the bottom oif said washing/dehydrating
tub for agitating water with laundries to be washed when

washing is effected; and

a dehydrated water-receiving tub holding and enclosing
said washing/dehydrating tub;

caid drain hole discharging water while being
communicated with a drain pipe sealingly against said
dehydrated water-receiving tub,

said single-tub washing and dehydrating machine,
further comprising: a wmicrocomputer control means which,

when said drain hole is blocked with laundries +to be

dehydrated in a dehydrating process to cause reduction of



a washi ng/ dehydrating tub, having a peripheral wall wth no hole except

w th dehydration holes or dehydrating clearance disposed in the vicinity
of the upper boundary thereof, having a drain hole disposed in tjgenﬁtromﬁpm
portion - 2 QEC 2004 - 42 thereof, and being spun when dehydrati i
effected; a pulsator having a punping inpeller on the back side thereof,
di sposed in the bottom of said washi ng/dehydrating tub for agitating water
with laundries to be washed when washing is effected; and a dehydrated

wat er-recei ving tub hol ding and enclosi pg _said washi ng/ dehydrating tub;
said drain hole discharging water while being comunicated with a drain

|
pi pe sea lrg;gJE;/ lng N ds gﬁlh%é,r aqf}ycyr%tge%n\ﬂatt%?% geévfagefcu\@atéi“ dovel

si ngl e-tub "was tin chi ne her conprising a

M croco ts dr ain i S; th
mputef ega}t%‘nrpécﬁate |n ot é)"’; rovaiad sdr gh Q?i‘gr'slr%QEg‘égoW

| aundries to b drating process to cause reduction of

pressure Lagide A A af{&p@}{'@ EOYoR, r@é dpﬂ‘?icf{/ a%{:gé ?ﬁls%@é?“ ed

er roneousl Y, proviaes an error I catilon et ection,

or control ai at gr re c 0 tion
for corre?ffnggf %égosgu<§fé§ggé?ﬁﬁﬁ%%dr?ggg%g%gggdegy rategﬁllﬁgéﬁe sai d
vashi ng/ dediald it Uha o DB 6AT 58T tReOYalRErid8 ¥d He |adhpatioaaif the

correction is judge
inside said washing/dehydrating tub and thereafter provides

an error indication if the c¢orrection is judged as
impossible;

a filter cover defining a water driving channel from
a portion of the side wall of said washing/dehydrating tub
to a bottom portion underneath said puléator:

a filter case having a plurality of slit holes being
provided in a lower portion of said filter cover detachably
therefrom; and.

a lint filter having a sack-shaped rnet, dispecsed in a
space defined by said washing/dehydrating tub, said filter
cover and said filter case and fitted detachably to said

filter case.

3. A singlé—tub washing and dehydrating machine,
comprising:

a washing/dehydrating tub, having a peripheral wall
with no hole except with dehydration holes or dehydrating
clearance disposed in the vicinity of the upper boundary

thereof, having a drain hole dispcsed in the bottom portion



| npossi bl e, being characterized in that said washing/ dehydrating tub has a
plurality of vertical grooves on the peripheral wall thereof, said grooves
has a taper ratio different from- 7 OR 2004 - 43 and | arger thanvﬁ ﬁaﬂ@{
ratio of said peripheral wall, both the taper ratios of said groo eg a

said peripheral wall are limted within 1/60 to 1/40, and said

washi ng/ dehydrating tub with grooves is

between the total w dth NL of all the grooves and the inside

circunference (271R) of said washi ng/dehydrating tub suffices NL > 2vR/ 9,
or the ratio of NL to 27rRis 1/9
nunber of the grooves and a width of each groove, respectively, and R is
a radi us ofthzaigbfMadnd datiahy d@min nghdrubledrd it jaut anate £faasdd ng nachi ne

or- Mre, where N and L indicate the

in which a washing programcontrol means is operable to control the
drai nage of water gulrssghr ehadriatgegeuwntingt iofped lewasin noghd Wnof tide

machi ne,

and, in normal operation, to effect a subsequent operational

in a washi rher@afyr @bsipaldedMing theedet tomige daial e striaigyatphydoamirgai d
tub, wherein said control neans is arranged to determ ne whether a

det ecti on afubpriset egitaedingawerexdndithadeursireesoneoubei Wasdied when
predeterm ned water drainage is detected within a predetermned tine

washing is effected; and

a dehydrated water-receiving tub holding and enclosing
said washing/dehydrating tub;

said drain hole discharging water while being
communicated with a drain pipe sealingly against said
dehydrated water-receiving tub,

said single-tub washing and deﬁydrating machine,
further comprising a microcomputer control means which, when
said drain hole is blocked with laundries to be dehydrated
in a dehydrating process to cause reduction of pressure
inside an air trap and thereby a reset water level is
detected erroneously, provides an error indication
immediately after the detection, or controls said pulsator
to effect a predetermined corrective operation for
correcting the position of the laundries to be dehydrated
inside said washing/dehydrating tub and thereafter provides
an error indication if the correction is judged as
impossible,

being characterized in that said washing/dehydrating
tub has a plurality of vertical grooves on the peripheral

wall thereof, said grooves has a taper ratio different from

constructed such that a rel ation



period following the start of a drainage operation. 5. An automatic washi ng
machi ne according to claim4 wherein for drainage detection there is

provided an air trap in the path of drainage water and

to agitate water with laundry suspended therein, w.thin
aut omati ¢ wedHl AGIREEhitheNa@cbRAERGER B0 aty LT IRE PN,

is further provided a water filter assenblﬁ%for filterin

driven by tHReEEt ite of2Repul satéPsSsetti S he BFEHSP S

the tub, and along a filter channel which extenzg thro
' 8 P

ertures for passing water

returns to RGTE RN ¥ oA bera®R SanHt ¢ €athen &
i ncluding a detachable filter case forne

a sensor-1Qe( 700

sensing pressure within said air trap, - 44 the control neans
arranged to detect said predeterm ned water drainage in response to a

pressure reduction sensed by said pressure sensor. 6. An automatic washi ng
machi ne according to claim4 or claim5, wherein said corrective operation
conprises actuation of a pul sator whi th Ts operabl e during a washing step,

bei ng

aid.tub. 7. An
aél E‘)"a\merei n there
wat er, which is

t t 75 %% flow from

ssenbly and

3220E2§§ ly

d ith,
from t he tulfaicher ¥EFPeHGH 3 eYETE T2 PAt fFPP\éMr Whieh, 99R9Nffes d5sack-

shaped net disposed .in said channel and_.is, det 3¢ able froms icl filter
case - 45 constructed such that a relation betWeen the tota
width NL of all the grooves and the inside

circumference (27R) of said washing/dehydrating tub

suffices NL » 27R/9, or the ratio of NL to 27R is 1/9

or more, where N and L indicate the number of the

grooves and a width of each groove, respectively, and

R is a radius of said washing/dehydrating tub.

4. An automatic washing machine in which a

washing program control means is operable to control
the drainage of water through a drainage outlet of a
washing tub of the méchine, and, in normal operation,
to effect a subsequent operational step in a washing
program following predetermined water drainage from
said tub, wherein said contreol means is arranged to
determine whether a detection of predetermined water

drainage is erroneous if said predetermined water
drainage is detected within a predetermined time

period following the start of a drainage operation.

5. An automatic washing machine according te
claim 4 wherein for drainage detection there is
provided an air trap in the path of drainage water and

a sensor for sensing pressure within said air trap,



8. An automatic washing machine according to any of clains 4 to 7 wherein
said tub is arranged to be spun about a vertical axis for spin drying

| aundry contained therein, and includes on its inner face a pIuraihéy of
parallel, circunferentially spaced, vertical grooves fornmed so tha th &l

groove bases taper nore sharply than the inner face of the tub wall. 9. An
automati c washing machine according to claim8 wherein the taper ratios of
t he groove bases and of the inner fqpe of the tub wall lie within the

range 1/60 to 1/40. 10. An autonmatic meshlng nachlne according to claim$8

or claim9 yj re&QnE?ﬁl %gf?gucgél'éat%?ﬁa vee s%%$666§: the rel ation

NL > 2?R/9 ere n r epr €s the gr oove

e
width, respgeLhyelynaRdaR e JAH A E%éﬁlﬁiF%épé%se to a pressure

reduction sensed by said pressure sensor.

6. An automatic washing machine according to

claim 4 or claim 5, wherein said corrective operation
comprises actuation of a pulsator which is operable
during a washing step, to agitate water with laundry

suspended therein, within said tub.

7. An automatic washing machine according to
any of claims 1 to 6 wherein there is further provided
a water filter assembly for filtering water which is
driven by the action of a pulsator set in the base of
the tub to flow from the tub, and along a filter
channel which extends through the assembly and returns
to the tub from behind said pulsator, said filter
assembly including a detachable filter case formed
with apertures for passing water from the tub
therethrough, and a lint filter which. includes a sack-
shaped net disposed in said channel and is detachable

from said filter case.



_45_

8. An automatic washing machine according to
any of claims 4 to 7 wherein said tub is arranged to
be spun about a vertical axis for spin drying laundry
contained therein, and includes on its inner face a
plurality of parallel, circumferentially spaced,
vertical grooves formed so that the groove bases taper

more sharply than the inner face of the tub wall.

9. An automatic washing machine according to

claim @ wherein the taper ratios of the groove bases

and of the inner face of the tub wall lie within the

range 1/60 to 1/40.

10. An automatic washing machine according to
claim 8 or claim 9 wherein the total width of said
grooves satisfies the relation NL 2> 27R/9 wherein N
and L represent the number of grooves and the grcove

width, respectively and R is a radius of the tub.



