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DRUM TYPE WASHING MACHINE Field of the Invention 5 The present

invention relates to a drum type washing machine for performing wash,

rinse, water-extraction cycles and the like in a rotary drum having a

horizontal or a slanted rotational axis. 10 Background of the Invention Fig.

6 shows a conventional drum type washing machine. Hereinafter, a

configuration thereof will be described. As shown in Fig. 6, rotary drum 1

provided with a 15 number of drum perforations 2 on its entire cylindrical

wall is incorporated in“water tib 3 st RACWMP B Btary drum 1 is

allowed to rotate therein. One end of rotating shaft 4 is fixed to a central

axis of rotation of rotary drum 1 in an approximately horizontal direction.
FiEyrther f2@ tive dtiveeehddhereof is fixed to idler pulley 5. Rotary drum 1

is driven to rotate by first motor 6 at a first rotational speed Ni (e.g., 53

rpm) during wash or rinse cycle. Further, rotary drum 1 is driven to rotate

by segond at d rotational speed N2 i&e. ., 1000 rpm) 25

during %%waég%tgétggztigﬁ %}%gl%}%ﬁstréerrllaa $&tond o or% A 74Re washing
maconnestefilo iglet £5 pollay 4wia helts and 9, respectively ldlerpulley 5.,

is provided with two types of reduction ratios. To be more specific, first
anflotbP6 istbhfiecied té firsPldtearpulfeyam  having a horizontal or a

slanted rotational axis.

Background of the Invention

Fig. & shows a conventional drum type washing machine.
Hereinafter, a confiquratibn thereof will be described.

As shown in Fig. 6, totary drum 1 provided with a
number of drum perforations 2 on its entire cylindrical wall
is incorporated in water tub 3 in such a way that rotary
drum 1 is allowed to rotate therein. One end of rotating

shaft 4 is fixed to a central axis of rotation of rotary

~drum 1 in an approximately horizontal direction. Further,

the other end thereof is fixed to idler pulley 5. Rotary
drum 1 is driven to rotate by first motor 6 at a first
rotational speed N1 (e.qg., 53 rpm} during wash or rinse
cycle. Further, rotary drum 1 is driven to rotate by second
motor 7 at a second rotational speed N2 (e.g., 1000 rpm)
during a water-extraction cycle.

First and second nmotor 6§ and 7 are connected to idler
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5a having a large reduction ratio via belt 8 to thereby 5 rotate the rotary
drum 1 at a low rotational speed, whereas second motor 7 is connected
to second idler pulley 5b having a small reduction ratio via belt 9 to
thereby rotate rotary drum 1 at a high rotational speed. Water tub 3
including water tub main body 3a having an 10 approximately circular
cross section about rotating shaft 4 and approximately circular water tub
front plate 3b for covering an opening of water tub main body 3a

puinterpofatesatiesainsomnadium 1. Rotyy drymeh gnd wajeriub 3 are., o ;g
configured to have approximately concentric circular shapes 15 about
PrStatiig shaf4in Eidirettioie perpéndivcedarct irotatingishaft 4. To be more

Spéggrf)f(i:matg%réecesseg heaéer‘chamber 15 is ?Erovided_ at a bottom
portion of the water tib 3%o actSmimdaRES thefeit RedtbF 34. Walartulpslley
5als Baspenged inywashing machipe spainbedy 2Q,10 sq that it can_ move in
left/right and to-and-fro directions by springsoll and it%ewatrat%n Lo thereby

ropeheratéuk dundrigs thie Water-axtractian dyste isceduced by vibsalion whereas
dam(:rI)er 12. Fuzrth,er water tub 3 is supported by anti-vibration weight 13
econ m its

or preVertity its vibratomrGérietatetd it Fige Roraidiczs walekextrabtibaving
e o ot el g (N8 WGP STl Byletotary
drEarthesrhore, hiyshomeeactingaenel erghpeHion of water drain hose 16 to a
Water tub 3 including water tub main body 3a having an
approximately circular cross section about rotating shaft 4
and approximately circular water tub front plate 3b for
covering an opening of water tub main body 3a incorporates
therein rotary drum 1. Rotary drum 1 and water tub 3 are
configured to have approximately concentric circular shapes
about rotating shaft 4 in a direction perpendicular to
rotating shaft 4. Approximately recessed heater chamber 15
is provided at a bottom portion of the water tub 3 to
accommodate therein heater 14,
Water tub 3 is suspended in washing machine main body
10 se that it can move in left/right and to-and-fro
directions by springs 11 and its vibration generated during
the water-extraction cycle is reduced by vibration damper 12.
Further water tub 3 is supported by anti-vibration weight 13
for preventing its vibration generated during a normal
water-extraction cycle from being transferred to washing

machine main body 10 and alsc for reducing a vibration
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bottom portion of water tub 3 and the other end portion thereof to water
drain pump 17, washing water in water tub 3 5 can be drained out. In a
lower vicinity of heater 14, temperature detector 18 and anti-overheating
device 19 are fixed to a bottom portion of water tub main body 3a.
Approximately cylindrical packing member 20 is formed of a flexible
material such as rubber or the like and 10 connects an opening portion of
water tub 3 provided at same vertical plane as a front opening of rotary

gedruna deahddu frDfg opening.partien of washing machine;main body 10,
one end thereof located at the water tub side being f%(egirgtlé ouFeur F]c?n HHOLE,
by pIgR8I5 Girtermbre, epeningiciosing dobr 2k 451s preyided @t the frent.,
HoPPENINg portion of washing machine main body 10. Water supply valve
55 sup%fgegtv&gt%r ir?t% \}’v“’éitg%?%ubts’?lﬁor?itroﬂ@rdm%ﬁtrd}@@péram agfortion
t hiiist @nde secpcLoLer.6 and {,heater 14, water drain pump, 17, water
supply valve 22 or the like, tF%ere y coﬁtrolﬁ\r%(g?%ns ries of 20 ¢ycfédter tub 3
Caiihclh@in@im'shﬁzdnsgpm/ater-mragio_rl@W&h@ like dn Seayence (SEE.e 9 14 ’
terga anese Patent Laid-open_Application No. H10-263285). An operation
oF the WASRing Ffhnte haingtihd  fbicmeritioned cobfigurdtion wdll Now are

cobe e e Al D 0L T s s e o
switétpgnot shown} and astar switel (NGWSBRWAY, member 20 is formed
of a flexible material such as rubber or the like and
connects an opening portion of water tub 3 provided at same
vertical plane as a front opening of rotary drum 1 and a
front opening portion of washing machine main bedy 10, one
end thereof located at the water tub side being fixed to
outer front plate 3b. ?urthermore,'opening/ciosing door 21
is provided at the front opening portion of washing machine
main body 10. Water supply valve 22 supplies water into
water tub 3. Controller 23 controls operations of first and
second motor 6 and 7, heater 14, water drain pump 17, water
supply valve 22 or the like, thereby controlling a series of
cycles including wash, rinse, water-extraction or the like
in sequence {see, e.qg., Japanese Patent Laid-open
Application No. H10-263285).
An  operation of the washing machine having the
aforementioned configuration will now be described. After
opening door 21, laundry articles are loaded into rotary

drum 1. After the operation is initiated by turning on a
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provided at controller 23 is manipulated, water is supplied by operating
water supply valve 22. The supply of water is stopped when the water
level detected by a water level 5 detector (not shown) reaches a preset
water level and, then, first motor 6 is driven. During the wash cycle, water
gets absorbed into the laundry articles. For this reason, while water is
replenished, rotary drum 1 is driven to rotate at a low speed by first motor
6 at the first rotational speed Ni 10 and, accordingly, the laundry articles

panside motdryaiuni doarediffed:up and shep dropped orggftsqqrfaﬁ% 9 shown)
water. Such a drum type washing machine generally has a Function of "
PhRAtRgdvashirgwaes 16 athigh temsperatuieinl order, 1o increase; a supplied

I i ffect of the laundry articles. 15 or destroy bacteria adhered to
by eFUNG y
yfhe%!agund%ga%ic‘rgstfel% do'& ,iYanMfis%%wergal%n,saﬁdJﬂfﬁé Wwéshinger is

s twahesd watentul: 8ds hgated.to @gg@@int@g@% a regular temperature
while detecting the temperature with temperaturgeE%gtec or 18. é":;ltrﬁfefhiIel,eVEl

detheHeakingto'a Mghterhperatutes20 requires safefy MEASUERS FOlnd  then
£i§xample, if hegter, 14 is powered on while there is no water in water tub 3’
e to's Breakdovih Gf-dotftibiler D8 rdR thnehtenwseratuny of waterattsn3 get

ababniormally jincre . Sl wever, the power_supply to heater 14 is
e e b i ocmagun while

disconnected by anti-overheating 25 device 19, it |(s)1|50
wa@amagesﬂ@mibeh@hﬁﬂ&ﬂ@@@ﬁﬁ¢W$@%@rﬁfﬂ@Q§H§?%Qy€g‘rotate at a
overheating. -4
low speedg%y first motor 6 at the first rotational speed N1
and, accordingly, the laundry articles inside rotary drum 1
are lifted up and then dropped onto a surface of water.

such a drum type washing machine generally has a
function of heating washing water to a high temperature in
order to increase a cleaning effect of the laundry articles
or destroy bacteria adhered to the laundry articles.

To do so, heater 14 is powered on, and the washing
water in water tub 3 is heated to be maintained at a regular
temperature while detecting the temperature with temparature
detector 18. Meanwhile, the heating to a high temperature
requires safety measures. For example, if heater 14 1is
powered on while there is no water in water tub 3 due to a
breakdown of controller 23, an inner temperature of water
tub 3 abnormally increases! Since, however, the powar
supply to heater 14 is disconnected by anti-overheating
device 19, it is possible to prevent damages from being

inflicted on devices or a fire caused by an overheating
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After completion of the wash cycle, washing water is drained from water
tub 3 by operating water drain pump 17. In the rinse cycle, the same
operations as the wash cycle are carried out. 5 During the
water-extraction cycle, rotary drum 1 is driven to rotate by second motor 7
at the second rotational speed N2 so that water on the laundry articles is
squeezed out by a centrifugal force. At this time, if the laundry articles
are not arranged in a balanced manner inside rotary 10 drum 1, although

vibratimgyaembers,3uan a5 IOy dHin 4, WRAIGLIUR 3 or { esk}]kfﬂ(}’ib&%%ér is

vibration damper 12 dampens the vibration theréfrom during the
drgaterextfaciion weyche andialsd amantipdbration giniy preventsthen pump 17.
I vib{%t(iaon from being transferred to washing machine main body 10 15

HTHuning theRsimal wWatéreextraRtict P& IO RRIEVERA sach dbenveatibnatycle

arconfigutation, in,¢ase washing water is heated to a high temperature
(e.g., higher than 80 C), a temperature of the rotary drum also increases

to a highrtemyperatarewhus;iba doarisidesigned 1@ be 20 ppenedduring ;4
or after the wash cycle, a user may get burned by having a contact with

A E$Btahy drti AE amilhifes 5o T6HdBcteaprofecethetuser frempgetting tational

nedgyJf the dpgr is controlled to be closed until the wash, the rinse and
“Fhe Water-extractf%n c@%l%%rar(eﬁ%orgrﬁ)faete%‘IﬁléjﬁgerarﬁgﬁE&ﬁﬁlaﬁﬁZ?ﬂﬂﬁezed

outhe dpords uaepenahlg ence: he-aperatign i glasted; Morequer.incasea .
large volume of hot water is drained

articles are not arranged in a balanced manner inside rotary
drum 1, although vibrating members such as rotary drum 1,
water tub 3 or the 1like, vibrate, wvibration damper 12
dampens the vibration therefrom during the water-extraction
cycle and also an anti-vibration unit prevents the vibration
from being transferred to washing machine main body 10
during the normal water-extraction cycle.

However, in such a conventional configuration, in cases
washing water is heated to a high temperature (e.g., higher
than 80 °C), a temperature of the rotary drum also increases
to a high temperature. Thus, if a door is designed to be
opened during or after the wash cycle, a user may get burned
by having a contact with the rotary drum. Meanwhile, in
order to protect the user from getting burned, if the door
is controlled to be closed until the wash, the rinse and the
water-extraction cycles are completed, the user may complain
that the door is unopenable once the operation is started.

Moreover, in case a large volume of hot water is drained



-5 after the wash cycle, it is required to enhance a heat resistance of a

water drain conduit of a washing machine main body. In addition, a water

draining operation needs to be performed while protecting the user from

the hot water. Summary of the Invention Embodiments of the present

invention seek to provide a more ¢convenient drum type washing machine

in WHidF &7 cooting"Gi5ératishi iffeluding Tepe&tat péiforhiantes ot Watdr 752 ¢
resupplyoperation andvdraifr operation theteafiis performedadntil-heated:-hine
na¥3Shing water is,cooled 10 3 predetermined temperatyre during awater, .

draining %peratlon f%ﬂowmg a high temperature washing ycfe, to thereby
toimproversaferyriach witer draipcondtitiant albw a wser to bpen a'door ot
waWithout having to concern about safety any time after the high

temperature washing cycle. In accordance with a first aspect of the

present invention, there is provided a drum type washing machine
sueemaptising: arcylindrealTotary drum having a bottom portion, a horizontal

or a slanted rotational axis and a first opening at its front portion; a

cylindrical water tub having a bottom portion and a second opening

corrésporiting ntothe firstiopeniy; the cylindrical wateraal ineorporatinte a
ncthereipdhe sotary, drum. rotatably, a washing rmachine-main bedy havinga 5

third opening corresponding to
cooling operation including repeated performances of water

supply operation and drain operation therecf 1s performed
until heated washing water 1s cooled toc a predetermined
temperature during & water draining opesration following a
high temperature washing cycle, to thereby improve safety
in a water drain conduit and allow a user to open a docr
without having to concern about safety any time after the
high temperature washing cycle.

In accordance with a first aspect o¢f the present
invention, there is provided a drum type washing machine
comprising: & <c¢ylindrical rotary drum having a bottom
portion, a horizontal or a slanted rotaticonal axis and a
first opening at its front pertion; a cyiindrical water tub
having a bottom porticn and a second opening corresponding
to the first opening, the cylindrical water tub
incorporating therein the rotary drum rotatably; a washing
machine main body having a third opening corresponding to

the first and
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the first and 6 the second opening, for supporting the water tub so that the

water tub is rockable in left/right and to-and-fro directions; a door

provided at the washing machine main body, for opening/closing the third

opening to load/unload laundry 5 articles into/from the rotary drum; a

motor for rotating the rotary drum; a heating unit for heating washing

water in the water tub; a temperature detector for detecting a

temperature of the washing water in the water tub; a water supply unit for
creonieainga Sppply:f InyAshNgIAST 1 INtNG Jaler Wi, Ak o i

level detector for detecting a level of the washing water in the water tub; a
waggter diaining Lait providetbda water draént condiith comenuicating-with - £ ro

.the bottom portion of the water tub, for controlling a drain of the washing

AREEEEF T IHE wate? T, 15-8rd Abritrol GRR foroRiralingardmss sRin body,

£ yCgs iNGluding Meash, ringe a@ﬂﬂf@%ﬁéﬁ&%ﬂ@ S%N&’)g%% lhe 1 aundry

motor, the heating unit, the water supply unit a e water draining uni
arfpaseckeon dateoreCeivediftam the atemperatute detestor.angddhe water levgl +ne
detector, wherein 20 the control unit performs a cooling cycle of repeating
To% Afater SUPplyariedraii By eBhiroliRg the whistsugplhinit andtthe in the

RC A PO o 0 e ) R
tchightempesatere Washinghshing water in the water tub; a water
supply unit for controlling a supply of fhe washing water
into the water tub; a water level detector for detecting a
level of the washing water in the water tub; a water
draining unit provided at a water drain conduit
communicating with the bottom portion of the water tub, for
controllihg a drain of the washing water in the water tub;
and a control unit for controlling a series of cycles
including wash, rinse and water-extraction by controlling
the motor, the heating unit, the water supply unit and the
water draining unit based on data received from the
temperature detector and the water level detector, wherein
the control unit performs a cocling cycle of repeating a
water supply and drain by cdntrolling the water supply unit
and the water draining unit until the heated washing water
is cooled to a predetermined temperature during a water
draining operation following a high temperature washing
cycle for performing a washing with the washing water heated

to a temperature above another predetermined temperature by



25 cycle for performing a washing with the washing water heated to a

temperature above another predetermined temperature by -7 controlling

the heating unit; wherein the water supply unit includes a first water

supply unit for supplying water into the water tub while communicating

therewith and a second water supply unit for supplying water into the

rotary drum through the first opening of the rotary drum, wherein the
ccsacondi watertsupphe amitsupplies ;a part of or an entire volume of water

at legst right after the high temperature washing cycle, Brief Description

ot Biige R B0t BHhet oBiocls A A ras of th: preskRE **
suppeéntionwitl béeome apparditdfrona thecfollowing descrigtionzof preferred Le
-cambadiments, given-in goniunction withthe accompanying drawings; in £,

which; Fig. 1 shows a vertical sectional view of a drum type washing
SURRtHiMedin 46¢Gtdant8 With st préferréd enbbdimerit ¥ ine préseht *st
opiaventon; Fign2 deseries a controkeirctitiblock.diagearn:of therdrumstypsl v

washing machine; Fig. 3 provides an enlarged front view of an input
&g WAt and a Hispidy Uit of e drim Be wastifg Mactine: Figd "

lepresentsan opérationtfiowehant of prineipal paetsiofthe mruritype -
washing machine;

Brief Descripticn of the Drawings

The above and other obliects and features of the
present inventicn will become avparent from the following
gescripiion of preferred embodiments, given in conjunction
with the accompanying drawings, in which:

Fig. 1 shows a wvertical sectional wview of a drum type
washing mwachine 1In accordance with a first preferred
embodiment ¢f the present invention;

Fig. 2 describes a control circuit bklock diagram of
the drum type washing machine;

Fig. 3 provides an enlarged front view of an input
setting unit and a display unit of the drum type washing

machine;

=3

Fig. presents an operation flowchart of principal
parts of the drum type washing machine;

Fig. 5 illustrates a graph setting forth a cooling
cycle cof the drum type washing machine; and

Fig. 6 is a vertical secticnal view of a conventicnal

drum type washing machine.

Detailed Descripticn of the Preferred Embodiment
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Fig. 5 illustrates a graph setting forth a cooling cycle of the drum type
washing machine; and Fig. 6 is a vertical sectional view of a conventional
drum type washing machine. Detailed Description of the Preferred
Embodiment 8 invention will be described with reference to the
accompanying drawings. However, the present invention is not limited to
those preferred embodiments. (First preferred embodiment) 5 Fig. 1
shows a longitudinal sectional view of a drum type washing machine in

irdesordance with g firstpreferred embadiment.of,the present invention,
and Fig. 2 describes a partial co(r:1tro c%%cuit &%%Ediaé%%%fﬂ thedruny® - the

acypepwaghing machinershown imbigede 20 Asillustrated dn Figihvention is
cylindrical rotary drum 24 having a bottom surface is provided with a
NOfurhbBEbEaruR? FeHOTALGHESS BRGE atipe Sylirirical wall and also is

{glﬂag@ i_@gi g water tu 26.in sucz)a way that it is allowed to rotate

d . .
therein. Furt err, l:rf)%tary Fim ﬁeﬁlat a 15 rotating shaft(central axis of

rotatign) 27 providedat the) serter afiratationdbereaf sugh that a dg‘f’fc%ofndrum

of the central axis of rotation thereof is declined toward a rear portion 0
LyRfe viesHirg Matlife 1By cormeetingpmator28 instalecionra rear syHage rred
enBRILA0 29 10 e 20 shaft 27, a0 dum 2 s arven o ot

In forwar ’ 5 @
partial control circuit block diagram of the drum type
washing machine shown in Fig. 1.

As illustrated in Fig. 1, cylindrical rotary drum 24
having a bottom surface is provided with a number of drum
perforations 25 on its entire cylindrical wall and also is
installed inside water tub 26 in such a way that it is
allowed to rotate therein. Further, rotary drum 24 has a
rotating shaft{central axis of rotation) 27 provided at the
center of rotation thereof such that a direction of the
central axis of rotation thereof is declined toward a rear
portion of the washing machine. By connecting motor 28
installed on a rear surface of water tub 26 to rotating
shaft 27, rotating drum 24 is driven to rotate in forward
and reverse directions. Several agitation Dblades 29
provided on an inner surface of rotary drum 24 facilitate an
agitating operation of laundry articles.

An opening formed on an upward slant surface of a

front portion of water tub 26 can be ocpened/closed by door

30. By opening door 30, laundry articles can be loaded into
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and reverse directions. Several agitation blades 29 provided on an inner
surface of rotary drum 24 facilitate an agitating operation of laundry
articles. An opening formed on an upward slant surface of a 25 front
portion of water tub 26 can be opened/closed by door 30. By opening
door 30, laundry articles can be loaded into -9 rotary drum 24 and
unloaded therefrom through laundry loading/unloading opening 31. Since
door 30 is provided on the upward slant surface, a user can load and

r@@@@?th%ﬂ@ﬂnmyéﬂﬂgﬁgywqugQ%@@nggﬂ@@egygﬁen@%ggﬁg%e51aundry

safety of the user, door 30 is configured to be closed by actuating’door
liozkingawhind® ddiing theceperatiors of. thes ivashing snachime. Watgr8abi 264 on
is suspended in washing machine main body 32 such that it can rock in

Cefuright'and toddidifro SFdifE&ionE by §rihg 33rand 3¢ Suppoftedibyoad the
Ldameey 34 20 f0ats Vreflan s feduasd, £ Ulhel, 0 conRealo one, ensure

end portion of water drain conduit 35a to a’lower portion of wa
sandthe etherend portien theseef to wates drainivalve-(vaterdralBingiuily 1y
36, washing water in water 15 tub 26 can be drained therethrough. Water
aglipsty Vafeddrst watekémsply0ai®) 30supplieswatehintowatertiibn2®f the

wgl&%egerqgntgtsggnser 37a and first water supply conduit 38a. Moreover,

water s%pp?fvaﬁve 37 communicates with second water supply unit 38b _
capabig:efsupphing watel suspended in washing machine main body
32 such that it can rock in left/right and to-and-fro
directions by spring 33 and is supported by damper 34 so
that its vibration is reduced. Further, by connecting one
end portiocn of water drain conduit 35%a to a lower portion of
water tub 26 and the other end portion thereof to water
drain valve (water draining unit) 36, washing water in water
tub 26 can be drained therethrough. Water supply valve
{first water supply unit) 37 supplies water into water tub
26 via detergent dispenser 37a and first water supply
conduit 38a. Moreover, watér supply wvalve 37 communicates
with second water supply unit 38b capable of supplying water
into water drum 24 from top thereof via second water supply
conduit 38c.
Water level detector 39 detects a water level in water
tub 26. Further, by providing heater (heating unit) 41
including a sheath heater or the like for heating washing

water and temperature detector 42 for detecting a

temperature of the washing water, laundry articles in rotary

-10~
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20 into water drum 24 from top thereof via second water supply conduit
38c. Water level detector 39 detects a water level in water tub 26.

Further, by providing heater (heating unit) 41 including a sheath heater or
the like for heating washing 25 water and temperature detector 42 for
detecting a temperature of the washing water, laundry articles in rotary
-10 drum 24 can be effectively cleaned with hot water. By providing water
overflow opening 49 on a sidewall of water tub 26, it is designed such that

diatep overiowss whendbe helght of the water.excreds the, vertical position

5 of water overflow opening 49. One end of water overflow conduit is
connéttedtoowatl royerflanespeningr49,omvheteas theyother end thereofiisya11
onnected to water drajn conduit 35b installed at a place located below

©fwaler-GrainVilve 3. It thist frefi fePdRBodimeht, Hitiigh retary drame 241 ows
whkLhas rotafing shaft 27 ipstalled at the center of rotation_thereof such . .
erebt is dEcingd lowar =17

that the direction of the central axis of rotation thereo

o ftheveeaz portivardf the washinghgactine, refary dewm 24 with 10t@tinG ve r £1 0w
shaft 27 may be placed such that the direction of the central axis of 15

CHRatioh there6PRUIHFEAMBLeIYRGERZonEH %5 theowashing imachide. whereas
engorlialier 43 fe copfigyred as showp Iy the coprpl, cligitdiagram ofFIg: guie
35b installed at a place located below water drain valve 36.

In this preferred embodiment, though rotary drum 24
has rotating shaft 27 installed at the center of rotation
thereof such that the direction of the central axis of
rotation thereof is declined toward the rear portion of the
washing machine, rotary drum 24 with rotating shaft 27 may
be placed such that the direction of the central axis of
rotation thereof is approximately horizontal to the washing
machine.

Controller 43 is configured as shown in the control
circult diagram of Fig. 2 and includes control unit 44.
Further, control unit 44 having a microcomputer cor the like
controls operations of motor 28, water drain valve 36, water
supply valve 37, heater 41 or the like, thereby controlling
a series of cycles including wash, rinse and water—
extraction in sequence. Control unit 44 receives
information for setting an operation course or the like from
input setting unit 45 and then displays it on display unit

46 to inform the user of the information. At the same Lime,

-131-
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Further, control unit 44 having a microcomputer or the like 20 controls
operations of motor 28, water drain valve 36, water supply valve 37,
heater 41 or the like, thereby controlling a series of cycles including wash,
rinse and water- extraction in sequence. Control unit 44 receives
information for setting an operation course or the like from 25 input setting
unit 45 and then displays it on display unit 46 to inform the user of the
information. At the same time, -11 once the operation is commenced by

input sefting.upit-45,; Gontral upit 44 teceives data from water level, -,
Odetector 39 T%r dete%ting a water Ievel%n wate tl?b£§éq%r tﬁg[ﬁké%%d uf%% 45
ccontreld opetationd ofrwater eisain yalve 36y watesb-supphevalve 3étector 39
heater 41 or the like via load driving unit 47, thereby performing the wash
Leycldetiges avidey ah ehlargEE frohPvie® ot th& HpuR Gettingtunit dride and
display unit of the drum type washing _machine in accordance with a
t
1ﬁré:rt1 pr§ er%:eIT é‘r%booo?r%éﬁ?éﬁrl% th%Pprglsae%? ﬁve‘%ﬂ%ﬁ?Asv N in Big. Water

s@pipyt satting unit Aninctudes, washingime seiting switchA49a Pt 1 ng unit
setting a washing time, rinsing number setting switch 45b for setting a '

4 finsinge HeRbepewaterekiractihg timesdettimgsdwitch 45¢ for setting 15 a
Water-kextract?g time, start/pause swijtch 45e, power-on switch 45f,

power-dff switch5g" T_’ésr IEVE| SRR pdt- SBtting dRitcheAshidify input
s MASHIEMPASIAUIR,ChaNQINGIIRYY 5y unit of the drum type washing

machine in accordance with a first preferred embodiment of
the present invention.

As shown in Fig. 3, input setting unit 45 includes
washing time setting switch 45a for setting a washing time,
rinsing number setting switch 45b for setting a rinsing
number, water-extracting time setting switch 45c for setting
a water-extracting time, start/pause switch 45e, power-on
switch 45f, power-off switch 45g, water level changing input
setting switch 45h and water temperature changing input
switch 45i.

Also, as shown in Fig. 3, display unit 46 includes
washing time display unit 46a, rinsing number display unit
46b, water-extracting time display unit 46c, course gsetting
display unit 46d for displaying a course set by course
setting switch 45d, water level display unit 46e, water
temperature display unit 46f, residual operating time
display unit 46g, door lock indicating unit 46h or the like.

Fig. 4 presents an operation flowchart of principal

—12~
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switch 45i. Also, as shown in Fig. 3, display unit 46 includes 20 washing
time display unit 46a, rinsing number display unit 46b, water-extracting
time display unit 46¢, course setting display unit 46d for displaying a
course set by course setting switch 45d, water level display unit 46e,
water temperature display unit 46f, residual operating time 25 display unit
469, door lock indicating unit 46h or the like. Fig. 4 presents an operation
flowchart of principal -12 parts of the drum type washing machine in

rdance, with irst. preferred diment. Hereinafter, the ,
p%%%%ati%%ih%@%of wil %e té%%éribf?fﬁ?tﬁ%efé“r%%%ér%% Fig" 43K TREFRagE with
thauntiry atticles: Heinte totany deumad @fter opening door 30 and then

closes door 30. Next, the user starts the operation by turning on power-on

switcH#5FRstdp- 201, THevedtie? ra owrse isheaemf manipllating ctesse ibed
=y gl\{;/(i%tlgg 45d ir]C(s)te% ::LLOZ. In step, 103, it is checked whether or not

the setings of 10 the waterievel, the WatSrtemperiire, thaipsthingarticles
idime, ABeipsing Aumber apd the walsrexiacting fimesgre Negded 19 bey

changed. If the settings are to be changed, the changed settings are
dexecuted byNmaniputdtimgweashirg-timessetting switetr 45aprinsing:urning on

number setting switch 45b, 15 water-extracting time setting switch 45c,
PoatEr @Qelsﬁgﬁﬁhg‘ii%uﬂ%ttﬁﬁ%it&ﬂh% ahb SRl tetdperatureonrse is

set by manipulating course setting switch 45d in step 102.
in step 103, it is checked whether or not the settings of
the water level, the water temperature, the washing time,
the rinsing number and the water-extracting time are needed
to be changed. If the settings are to be changed, the
changed settings are executed by manipulating washing time
setting switch 45a, rinsing number setting switch 45b,
water-extracting time setting switch 45c¢c, water level
changing input setting switch 45h and water temperature
changing input switch 45i. Next, information on the changes
is displayed on display unit 46 in step 104. On the
contrary, if the settings need not be changed, it is allowed
fto proceed to step 105. If the cperation is initiated by
manipulating start/pause switch 45e in step 105, door
locking unit 40 or the like is actuated by control unit 44
in step 106. Thereafter, water is supplied by operating
water supply valve 37 in step 107, and, then, water level
detector 39 checks whether or not the water has reached a

predetermined water level in step 108.
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changing input switch 45i. Next, information on the changes is displayed
on display unit 46 in step 104. On the contrary, if the settings need not be
changed, it is allowed 20 to proceed to step 105. If the operation is
initiated by manipulating_start/pause switch 45e in step 105, door locking
unit 40 or the like is actuated by control unit 44 in step 106. Thereatfter,
water is supplied by operating water supply valve 37 in step 107, and,
then, water level 25 detector 39 checks whether or not the water has

reacheg %H@q%%rgynﬁggvaf@algﬁ@dn Sigp ea%%g}ﬁ%?{\éaéer F*r level,
lowe to the

reached the predetermined water level, itis a to procee
iwash e/ltlevedtepl @ areagitating: retationsof rotary drumi24 isdejtiatesh, an
by driving motor 28. On the other hand, if the water has not reached 5 the
agtédetbiineatiaterevef theprdoesdisFetdrhebifo istbporediringdhé ving

nd¥ash cygle, waller gels ghsarbeqintg the jaupdry arfigles ang thusythe, .,

water level is lowered. For this reasoh, while water is réplenis ot

titurp 24d iscdrivernted otada: by mptare28, at aHetafienalspeed N. 1t urned to
Accordingly, the laundry articles inside rotary drum 24 are lifted up and
stfRen dfopped Bitc aSuffaee Bhwhte thé cotherd samdry atticlesoembtttam into

¢ 061; rgtg%ggrum %%tl{]c tgg 1&1(1), it ist%rheckeg: Whethe{ or not a set water
emperature’ regliras heating in case tHe SH WS 95 témperatdre Lowered.

FJQQQHE%h%ﬂﬁﬁbHFEWﬁ%@@gﬁgﬂggsf@a¥%gﬁénished, rotary drum 24
is driven to rotate by motor 28 at a rotational speed N.
Accordingly, the laundry articles inside rotary drum 24 are
lifted up and then dropped onto a surface of water, the
other laundry articles or bottom of rotary drum 24.

In step 110, it is checked whether or not a set water
temperature reguires heating. In case the set water
temperature requires heating, the washing water is heated by
controlling contreoller 43 to operate heater 41 via control
unit 44 and load driving unit 47 in step 111. On the other
hand, in case the set water temperature does not reguire
heating in step 110, it is allowed to proceed to step 114.
In step 112, temperature detector 42 checks whether or not a
temperature T of heated washing water is higher than a first
predetermined temperature Tl (e.g., 90 °C). If it is higher
than that, the control of heater 41 is completed.

in step 114, it is checked whether or not a
predetermined washing time has elapsed. If it has elapsed,

an agitating rotation of rotary drum 24 is stopped by
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controlling controller 43 to operate heater 41 via control unit 44 and load

driving unit 47 in step 111. On the other hand, in case the set water

temperature does not require heating in step 110, it is allowed to proceed

to step 114. 20 In step 112, temperature detector 42 checks whether or

not a temperature T of heated washing water is higher than a first

predetermined temperature Ti (e.g., 90 C). If it is higher than that, the

control of heater 41 is completed. In step 114, it is checked whether or not
.predeterm; washing time has elapsed. If it has elapsed, an

Stzcéi a%i%g rot%tior@oeﬁfo}tg% dr%%n 22‘?3% gt%ppgg by 14 §tbFping JaiOEHVianBFr eby

canplos 28y stepe11b.dherghy] gompleting the wash cycle. In step 116,
temperature detector 42 checks whether or not the temperature T of

washifg wétepis higherthanar Stsecond predetorminéd terapsratursiher or

no(g.g,dgeS C églit is higher than T2, it is allowed to proceed to a cooling
cyclé of s epspfﬁatgl‘%. On fHe CORGAN % it &6Tal thor NéWBRtharthan a

sebartisglloweddoproceedogien 121, Ihe follwing is & description of .
the cooling cycle. The water 10 is supplied by operating water supply

hivdive 37 imsteB2171 Soiwe of the-supptied waterds drained:by-epeatigdcycle
water drain valve 36 in step 118. Then, the water is replenished by

oToperaRiy water S8ppiy Valve®s7 iStefFAor frstep 180, t id ehexkeall to or
loW@%th%'hgrnnofg",e tgmp‘f@ugf}_-rogrg@eto proceed to step 121. The

following is a description of the cooling cycle. The water
is supplied by operating water supply valve 37 in step 117.
Some of the supplied water is drained by operating water
drain valve 36 in step 118. Then, the water is replenishad
by operating water supply valve 37 in stép 119, In step 120,
it is checked whether or not the temperature T of the
washing water 1s equal to or lower than the second
predetermined temperature T2. If the temperature is equal
to or lower than T2, it is ailowed to proceed to step 121 in
which control unit 44 drains washing water in water tub 26
completely by operating water drain valve 36. Meanwhile, if
it is higher than T2, it is returned to step 118, so that
the water drain in step 118 and the water supply in step 119
are repeated.

In step 122, control unit 44 releases door locking
unit 40 so that door 30 can be opened and Ffurther displays
the release on door lock indicating unit 45h. Thereafter, a

next cycle is executed in step 123.
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15 washing water is equal to or lower than the second predetermined
temperature T2. If the temperature is equal to or lower than T2, it is
allowed to proceed to step 121 in which control unit 44 drains washing
water in water tub 26 completely by operating water drain valve 36.
Meanwhile, if 20 it is higher than T2, it is returned to step 118, so that the
water drain in step 118 and the water supply in step 119 are repeated. In
step 122, control unit 44 releases door locking unit 40 so that door 30 can

be opeped andifurther displays b thereleaseon dogrdock indicating woit, .,

45h. Thereafter, a next cycle is executed in step 123. -15 Moreover, in
tegazethe Uber setenty ioigpehithe dosrimnt temporarilystappingthe it it is
de%%er?tion on purpose, ifitis detected that the temperature of washing

Bt fhigthet “thar the S8EBRA prédéterfined IS paAtIre T24e .45 5gigher
crfah Sdhe coalingaycle i parinmmedl f albepse g avaley i9 diainedys )

and, then, door locking unit 40 is released. As describe ove,
t Hempecrdtirgyofthe Weatéstoreer fisained canthe decreasedsby pefrmiager ;s
the cooling cycle of repeating the water supply and drain until heated

dngd&fifg Abwatkh i codle@ to tEficuatermited forgeratre diing the

waterdrain.operpfion fallowing the nigp temperature washing cycle, . -,

Accordingly, it I1s possible to improve saefnetg in the  water draim cohdft ant
drallovethediser 1@ CoRVENIRIBYONSN performing the cooling cycle of
repeating the water supply and drain until heated washing
water is cooled to the predetermined temperature during the
water drain operation following the high temperature washing
cycle. Accordingly, it is possible to improve safety in the
water drain conduit and allow the user to conveniently open
the door without having to concern about safety any time
after the high temperature washing.

{Second preferred embodiment)

Fig. 5 illustrates a graph of a cooling process of the
drum type washing machine 1in accordance with & second
preferred embodiment. A vertical sectional view and a
control circuit block diagram of the second preferred
embodiment will be described with reference to Figs. 1 and 2
of the first preferred embodiment.

As illustrated in Fig. 5, control unit 44 sets a water
level S1 for the hot temperature washing cycle to be lower
than a water level S2 for a general wash cycle in which the

heating unit does not operate. Other configurations are
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the door without having to concern about safety any time 15 after the high
temperature washing. (Second preferred embodiment) Fig. 5 illustrates a
graph of a cooling process of the drum type washing machine in
accordance with a second preferred embodiment. A vertical sectional
view and a 20 control circuit block diagram of the second preferred
embodiment will be described with reference to Figs. 1 and 2 of the first
preferred embodiment. As illustrated in Fig. 5, control unit 44 sets a water

sleyel $1 f hgtte r e.to_be lower 25thana
water Ievegl%%e?or% zf g%a?%v%%sﬁvggl%%%%gh ﬁ%e%ﬁéyét%%ngﬁit does not
operah©tlier configugations arele 36 sapieias those ghthedustprefgrrede e
embodiment. The following is a description of an operation of the

A L RGreRfEhtibARE ot AH6IT Ak £a8e thelisercasiects hehighvwateselects a

ni pet;géuy&(e.gc by using water 5 te ratyre change input
s%ch 457, a W&tG?% vge‘?l\lasy%ﬁ?omg[?chgﬁy’sert%)&be the/ prefdtertifiedd  water

tavgterlevek8i (el mmhlower than the,wateylevel 52 (8,9, 85 M), ;-

for the general wash cycle using, e.g., tap water, in which the heating unit
Aot Opetate. Feortiinglyeths holumesi@edfthe highitempeeatureevel i
( Washing6v(\{ater gor he case of the water level Si is smaller than that for

$he chse of the ' watdl fevel S2 T Further, YiHetrthd SVatdr dFainihg cheration mm)

for the general wash cycle using, e.g., tap water, in which
the heating unit does not operate. Accordingly, the volume
of the high-temperature washing water for the case of the
water level S1 1is smaller than that for the case of the
water level S2. Further, when the water draining operation
follows the hot temperature washing cycle performed as in
the first preferred embodiment, an initial volume of water
which is supplied up to a predetermined maximum water level
53 (e.g., 130 mm) set to be lower than a vertical position
of the water overflow opening 49 is greater for the case of
the water level S1 than for the case of the water level S2.
After water is supplied, the temperature of the water to be
drained is calculated based on a following Eg. 1. Based on
Eq. 1, the temperature of the water to be drained for the
case of the water level 82 and that for the case of the
water level 51 are calculated. Referring to the calculation
result to be shown in Egq. 2, the temperature of the water to
be drained is lower for the case of the low water level s1

for the hot water washing cycle than that for the case of

-1 7
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follows the hot temperature washing cycle performed as in the first
preferred embodiment, an initial volume of water 15 which is supplied up
to a predetermined maximum water level S3 (e.g., 130 mm) set to be
lower than a vertical position of the water overflow opening 49 is greater
for the case of the water level Sl than for the case of the water level S2.
After water is supplied, the temperature of the water to be 20 drained is
calculated based on a following Eq. 1. Based on Eq. 1, the temperature of

cifBepvayar toahe drained fordhe f?ﬁset?feth%&?égalf VELIZ aggé a fggt*;[fhleng no
case of the water level Sl are calculated. Referring to the calculation
heebultgo beshawidn Eq. 2, the temperature of the water to 25 be drained
is lower for the case of the low water level S1 for the hot water washing
ggﬂﬂe fhan that for the case of -17 the high water level S2 for the general

wash cycle having no heg%in eration, [Eq. 1] [(temperature of hot |
Water)%/ (watter volume in hot %\?Cvatéqralg\%ﬁ + ﬁerrt%ggr%?u‘?e gfoc?o‘gﬁﬁg in hot

wawater) befroluime: of ( suppkecheenting yatesdld total voldmeaf het watel ze o
temperature of water to be drained [Eq- 2] Temperature of water to be
SUiRinkRaftéFBaihg I10"sUpplied in (vateplevkl SLoL@8eC xI5 LheR0 @ br =

te%%g%étﬁgg(%f water to be drained
[Eq. 2]

Temperature of water to be drained after being
supplied in water level S2 : (90 °C x 15 L + 20 °C x 5 L)/20
L =73 °C

Temperature of water to be drained after being
supplied in water level S1 : (90 °C x 12 L + 20 °C x 8 L)/20
L = 62 °C

As described above, by supplying more cooling water
before water drain operation performed after the high
temperature washing c¢ycle, a temperature of initially
drained water can be lowered. Consequently, the safety in
the water drain conduit and the cooling effect can be
improved. Further, since the temperature of the washing
water can be quickly lowered, it is possible to shorten a
period of time required for the cooling cycle.

Hereinafter, preferred embodiments 3 to 8 will be
described with reference to Figs. 1, 2 and 5 of the second
preferred embodiment.

(Third preferred embodiment)

_~18_
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Temperature of water to be drained after being supplied in water level Si :
(0 Cx12L+20Cx8L)/20 L =62 C 15 As described above, by
supplying more cooling water before water drain operation performed
after the high temperature washing cycle, a temperature of initially
drained water can be lowered. Consequently, the safety in the water drain
conduit and the cooling effect can be 20 improved. Further, since the
temperature of the washing water can be quickly lowered, it is possible to

shortan asperied qffime required for the coaling cycle. Hereinafter,
preferred embodiments 35%]8 will be desabri%ljéd Vv%tﬁ?é\fe‘rgé%cea%eﬁg%s. prater

ovz afd&vof tresdeand 426 pratereed eathodiment (Fhidprefered the water
embodiment) -18 As shown in Figs. 1, 2 and 5, water tub 26 has water
LeqTerflow opiity- 29 wheleRatdPoverfiows vindn tRéwater tevehet than a

i A ter tub 26 is higher tha predetermined water level
P A AT S8 58 e ter VOGO bl 5ot
a cyele taadhicch tpredetesinined svater {guel %%éha@%@ge to a third

predetermined water level S4 in which water overflows. Other
Pregiffigeraricirare shfte abaliede dithelfirseandtthersedons preferse® rmined
wagBPodiment. 10 The following Ie & description of an operation of the
configurations are same as those of the first and the second
preferred embodiment.

The following is a description of an operation of the
aforementioned configuration. In performing a cocling cycle,
first of all, water 1s supplied wup to the third
predetermined water level S53(e.g., 130 mm) lower than the
predetermined water level S4(e.g., 200 mm) corresponding to
the wvertical position of the water overflow opening by
operating water supply valve 37. Next, water is drained by
operating water drain valve 36. Thereafter, water is
supplied again up to the predetermined water level 3. In
this manner, the water supply and the water draining are
repeated un?il the temperature of washing water in rotary
drum 24 becomes equal to or lower than the second
predetermined temperature T2 (e.g., 55 ey .

As described above, by setting the maximum water level
83 in supplying water to be lower than the water level 54

corresponding to the vertical position of water overflow

opening 49, hot water can be prevented from overflowing in
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aforementioned configuration. In performing a cooling cycle, first of all,
water is supplied up to the third predetermined water level S3(e.g., 130
mm) lower than the predetermined water level S4(e.g., 200 mm)
corresponding to 15 the vertical position of the water overflow opening by
operating water supply valve 37. Next, water is drained by operating
water drain valve 36. Thereafter, water is supplied again up to the
predetermined water level S3. In this manner, the water supply and the

ciaterdraining ate 20 repeated U'HM@C‘@[’%PG@%E&’ nggsmg%{g@te&i%rfiow

rotary drum 24 becomes equal to or lowe

r than the second

opredeternified teperatdrent2 (e.9. 5% C)s As«degcribed abevewbYer drain
setting the maximum water level S3 in supplying water to be lower than

CHREWateFRVePS4 T55 EbREspEIIIAG Bithe vertical position of water

prevented from overflowing in -19

@vrrtiow qpening 49, hHot wat

the water drain conduit directly

ter can
1

ﬁgrrrilt e water overflow opening 49.

Accordingly,dthe safety inythe watep deai oonduit,candoe further mproyed o1 s
Fgreferred embodiment) 5 As shown in Figs. 1, 2 and 5, control unit

1§ ‘métoF 2890 Fethfeibtarywrum4tfor adirstipredetermihete rmined
ater leyel S3. Other configurations are

Al | at the third termined
e 4t e WP edemned e ore oo oner contoyaiopsarg

(Fourth
no4f Eort

same as t

ose of the

conflgurations are same as those of the first to the third

preferred embodiment.

The following is a description of an operation of the

aforementioned configuration.

first

cf all, water is

supplied

predetermined water level 83 (e.g.,

In performing a cooling cycle,

up - to the third

130 mm) by operating

water supply valve 37 serving as a water supply unit. Then,

rotary drum 24 is driven to rotate alternately between in a

forward and in a reverse direction by driving motor 28 with

the use of control unit 44 for the first predetermined time

{e.qg.,

washing water in rotary drum 24.

1 minute), thereby

stirring

laundry articles and

Next, the water is drained

to a fourth predetermined water level 85 (e.g., 40 mm) by

operating water drain

valve 36.

Thereafter, water is

supplied again up to the predetermined third water level S3

to repeat the stirring operation.

In this manner, the water

supply, the stirring and the water drain are repeated until

the temperature of the washing water in rotary drum 24

becomes

egual to or

lower

than the

-20-
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10 The following is a description of an operation of the aforementioned
configuration. In performing a cooling cycle, first of all, water is supplied
up to the third predetermined water level S3 (e.g., 130 mm) by operating
water supply valve 37 serving as a water supply unit. Then, 15 rotary
drum 24 is driven to rotate alternately between in a forward and in a
reverse direction by driving motor 28 with the use of control unit 44 for the
first predetermined time (e.g., 1 minute), thereby stirring laundry articles

t efied Masiung waterdn gotary drum 24. Next, the water is drained 20 to a
fourth predetermined water level S5 (e.g., 40 mm) by operating water

drainAalvel86 cThéreafterpwater is sduppliedragainiuptothe articles are
predetermined third water level S3 to repeat the stirring operation. In this
StiahRgr, the Taterdsuppy dfe sBAfgENd AE watéstrbiwarenepeatedfor  a

LHnti perature o heivgashin water in ré)tar rum 24 becomes
o) B@Qé@%ﬁ?ﬁ%@ %Eﬂé IE d[ﬁ% %%% eﬁﬁ%nﬁﬁﬁyféformlty

equal to or lower than the secon etermined -2
beleige b5 ChrAsdesaribes abgve; singe e laundry agicles.ate siged,ashing
with a large amount of washing water for a predetermined time, it is
wahEdsibie t& peduceticnurifermity Bhetweer iehpermturesigidauridrye of the
articles and th V\_éashii:%q: Watgr in the rotary drum and a peripheral

et n%gr%ﬁﬁg ogt%ee(t:emperatur%ndsegfg&gﬁ &’ﬂseﬁﬂ?ntl@?%ﬂé‘?ﬁb’éﬁtuﬁ;@n be
quéak be @H@Hhﬁ@@é&ﬁ@QnWAW@Q@@;”E%%Q%SQaggggh§ﬁ§eEH% user to

open the door safely after the high temperature washing
cycle.
(Fifth preferred embodiment)

As shown in Figs. 1, 2 and 5, control unit 44 controls
motor 28 to rotate rotary drum 24 for the Ffirst
predetermined time tl at the third predetermined water level
33 and also controls temperature detector 42 to detect a
temperature of washing water. Other configurations are same
as those of the first to the fourth preferred embodiment.

The following is a description of an operation of the
aforementioned configuration. In performing the cooling
cycle, first of all, water 1is supplied up to the third
predetermined water level S3 (e.g., 130 mm) by cperating
water supply valve 37. Then, rotary drum 24 is driven to
rotate alternately between in a forward and in a reverse
direction by driving moter 28 with the use of control unit
44 for the first predetermined time (e.g., 1 minute),

théreby stirring laundry articles and washing water in

21~
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open the door safely after the high temperature washing 10 cycle. (Fifth
preferred embodiment) As shown in Figs. 1, 2 and 5, control unit 44
controls motor 28 to rotate rotary drum 24 for the first predetermined time
tl at the third predetermined water level 15 S3 and also controls
temperature detector 42 to detect a temperature of washing water. Other
configurations are same as those of the first to the fourth preferred
embodiment. The following is a description of an operation of the

rRfrementigned configuration,. In F&%r&&m%%{ﬁeecoc&’é@%c%%%yg% st es a
all, water is supplied up to the third predetermined water level (e.g.,

tef®@ muh)lnye operdting tater supiy ualve 3% Then, rotery dium 24ds £ rst
driven to rotate alternately between in a forward and in a reverse

PrgirsdtiRRby GiVirg Mdtok 28 withetkb usé bR cortropunitizs 44 foirmhd fitst  the

£oRledetermi %t&'@&@ .,.1 minute), thereby stirting laundry articles and
Owashing%er in -21 ?%tgry gr%gﬁe 4, ﬁr‘ﬁ?&)}ir, teén'?per ftird detectdr 43™) by

opdetectsa tempesature; ofithe washing water withirrthe first quedetegmined | ¢
time tl. Next, the water is drained to the fourth predetermined water level
sugB¥aRF 4mmi) Y5 bperslifig wadedrainmialeel 36 Hiheteafier watervis1 S3

tos.ulpé)lig(gjjtag@?eupstto.tpe.predetermihe_d third water level S3 to repeat the
stitfihg operation and detect tRETEMpaRtured detect the temperature

of the washing water. In this manner, the water supply, the
stirring, the temperature detection and the water drain are
repeated until the temperature of the washing water in
rotary drum Z2Z4 becomes equal to or lower than the second
predetermined temperature T2 (e.g., 55 °C).

As described above, since the laundry articles are
stirred with a large amount of washing water for a
predetermined time, the temperature can be detected in a
state where the nonuniformity between temperatures of
laundry articlies and the washing water in the rotary drum
and a peripheral temperature of the temperature detector is
reduced. Consequently, it is possible to reduce a
possibility of misdetection and also allows a user to open
the door safely after the high temperature washing cycle.

(Sixth preferred embodiment)

As shown in Figs. 1, 2 and 5, control unit 44 controls
motor 28 to rotate rotary drum 24 for +the first
predetermined time tl at the third predetermined water level

33. And also, in case a washing water temperature detected
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of the washing water. In this manner, the water supply, the stirring, the
temperature detection and the water drain are 10 repeated until the
temperature of the washing water in rotary drum 24 becomes equal to or
lower than the second predetermined temperature T2 (e.g., 55 C). As
described above, since the laundry articles are stirred with a large
amount of washing water for a 15 predetermined time, the temperature
can be detected in a state where the nonuniformity between temperatures

b}?f @Hé,‘d%&%é%sa%%g‘e \gg%@iggovgate:{ :isn tr}?'roﬁeer)é dr T andt?he second

peripheral temperature of the temperature deteciSr 18 redudd.

p fzohseeuentydt is pessible-toreduce, a 20, possibility of;misdetectiqy and, ¢
also allows a user to open the door safely after the high temperature

L pgsHingPeRde t eSikhnsréferrebiesmbliiment SAd shawn ivdBigsurd) 2amalr  the

£ 2. gpntrol HQ& 44 contr Iswm??tor 8 to gotate ﬁm)tar\é drum 24 for the first

predetermined time tl AFthe third predétBminkl SiatersigvBrdsdafgain up

tAlsthdn ease-a Washbingrwaler temperatwe detegted 22 bydhe .y o Lre
temperature detector is higher than the second predetermine

Sa@mpedature-T2sthe walfer istdrainéd tethe faurthtpredetesmingd watesferred

Hl\gv%{ .SS% ., 40 mm) near the first predetermined water level and, then,
© su(fop]riré1 § in up 5 to the third predetermined level. Other configurations

are Sﬁt‘i‘ée@%IQ%Qiqéhggrsgtodtggég':ﬂgttl.fgﬁe%%d an operation of the

aforementioned configuration. in performing the cooling
cycle, first of all, water is supplied up to the third
predetermined water level S3 (e.g., 130 mm) by operating
water supply valve 37. Then, rotary drum 24 is driven to
rotate alternately between in a forward and in a reverse
direction by driving motor 28 with the use of control unit
44 for the first predetermined time (e.g., 1 minute),
thereby stirring laundry articles and the washing water in
rotary drum 24. Further, temperature detector 42 detects
the temperature of the washing water within the first
predetermined time t1. At this time, 1if the detected
temperature is higher than the second predetermined
temperature T2 {e.g., 55 °C), the water is drained to the
fourth predetermined water level 385 near the first
predetermined water level S1 (e.qg., 60 mm) during a next
water draining operation so that the washing water is not
completely drained. Thereafter, by supplying water again up

to the predetermined third water level S3, the stirring
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embodiment. The following is a description of an operation of the
aforementioned configuration. In performing the cooling 10 cycle, first of
all, water is supplied up to the third predetermined water level S3 (e.g.,
130 mm) by operating water supply valve 37. Then, rotary drum 24 is
driven to rotate alternately between in a forward and in a reverse
direction by driving motor 28 with the use of control unit 15 44 for the first
predetermined time (e.g., 1 minute), thereby stirring laundry articles and

ing.water i drum,24. Further, t erature detector 42
et e lomperairs oFine washitg Walor wilfin (R HrsE = oge. of  the
waplietetermined-time tidAt this dmeal e detected-20 tenmparature ischighel: o
than the second predetermined temperature T2 (e.g., 55 C), the water is
Sugiained td-fife oA Piddeterrhlifed Walmdeve Snegitheditston  and  the

w a@rgget%rpai%d Watgr Ie%/gl g!a(teég{, 68nrrém during a next water draining
operation so thaf the washing wWater 14 ot 25 COmplet&fRfsinédre ©f the

wakheregfters by :supplying water agaimup 40 the-predetermined third water,
level S3, the stirring -23 operation is repeated and, also, the temperature

thgnthehwashingwater isiddtectethaghin cinpthisahamrer] the(watgr , SEIPIY.C) .
the stjrring, the te%{ﬁperature detection and the water drain are repeated

until the &MpEratitte of R8BI MEshitigater i roERPARRG 24 bégsrhesd, no

wa®@yal 19,0rdewer nasr  the temperature detector. Thus, the
temperature is imprecisely detected and, also, a user may
open the door at a high temperature. However, by
controlling the washing water to be incompletely drained
during the cooling cycle until the temperature becomes equal
to or lower than the second predetermined temperature, the
user can open the door under a safer condition.
(Seventh preferred embodiment)

As shown in Figs. 1, 2 and 5, control unit 44 controls
motor 28 to rotate rotary drum 24 for the first
predetermined time t1 under the condition of the third
predetermined water level S3. And also, in case a washing
water temperature detected by the temperature detector 42 is
equal to or lower than the second predetermined temperature
T2, water in the water tub is completely drained and then it
is allowed to proceed to a next cycle. Other configurations
are same as those of the first to the fourth preferred
embodiment.

The following is a description of an operation of the
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than the second predetermined temperature T2 (e.g., 55 C). In case the
washing water is completely drained, no water exists near the temperature
detector. Thus, the temperature is imprecisely detected and, also, a user
may 10 open the door at a high temperature. However, by controlling the
washing water to be incompletely drained during the cooling cycle until
the temperature becomes equal to or lower than the second
predetermined temperature, the user can open the door under a safer

cangition: ; v - embodiment) As wn in Figs, 1, 2 and . .
afS, com ﬁtr%%% cegr%?rlo?ls&grggtso% lzéé%tb rota?éﬂ ro%?ﬁ%%nﬁ%r &%eéﬁrs%mlmg
cypredetermiined timé tl ainder the:eenditiop ofthehiid pregetermined wates, ; 4
level S3. And also, in case a washing 20 water temperature detected by
Priféabhigetacre dstesor 42i8edquiPto 67 Idiver tHablthesmecohy  operating

e e I IS ven <o

rained en it is allowed to proceed to

rocenfigurations nanessameras those ofithe firstee.tha feurth preferred, 25 . oo o
embodiment. The following is a description of an operation of the -24

dizRr&rmentidnedtohfigneativatmpet®rminghthd beolingecyeie, firstofall, unit
MWa{g-:-orris sggglie(%gg tg the thi%gredetermined water level S3 (e.g., 130
mm) By opérating water SUSPIY VEVE 37 Fheh tary Grufhr 24 iskdridmute) .

threby stirring laundry articles and washing water in
rotary drum Z4. Further, temperature detector 42 detects a
temperature of the washing water within the first
predetermined time t1. At this time, 1f the detected
temperature . 1is equal to or lower than the second
predetermined temperature T2 (e.g., 55 ©°C), the water in
water tub 26 is completely drained. Thereafter, a next
cycle 1s performed.

As described above, by controlling the washing water
to be incompletely drained during the cooling cycle until
the temperature becomes equal to or lower than the second
predetermined temperature, the temperature detector can
operate until the temperatures of laundry articles and the
washing water in the rotary drum and that of the door
decrease to a safe temperature. As a result, the user can
open the docr under a safer condition.

(Eighth preferred embodiment}
As shown 1in Figs. 1, 2 and 5, water supply unit 38

includes first water supply unit 38a for supplying water
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5 rotate alternately between in a forward and in a reverse direction by
driving motor 28 with the use of control unit 44 for the first predetermined
time (e.g., 1 minute), thereby stirring laundry articles and washing water
in rotary drum 24. Further, temperature detector 42 detects a 10
temperature of the washing water within the first predetermined time tl. At
this time, if the detected temperature is equal to or lower than the second
predetermined temperature T2 (e.g., 55 C), the water in water tub 26 is

in@gn%t@&df@[ﬁ@djﬁﬁ%ﬁ%ﬁ%ﬂ %&%ﬁl&?&ggfﬂ p%!{)%@é%%t%ls d second
described above, by controlling the washing water to be mcomple?er}y

wadrainedufeping the toolibgicycleruntlitha termperatire becarmes equal 19 drun
or lower than the second predetermined temperature, the temperature

244 BERY 85N 20 Hpbrate LinfiPteTEmBEIureS of IAindFg asticles arttheof or

anWashing watgr {n.the rgtary drum and that of the door. decrease to a safe
temperature. As a result, the ﬁse‘?%%%roplesn the' }882% GRderh safgond water

suggnditionn(Eights preteyrackembadimenth2d As showndn ég%éigeangar’shing
water supply unit 38 includes first water supply unit 38a for supplying
CYiwhfer -2BNpRFwarer Bl e atHilrcbnamenicatig therewithsandosecond  £irst

cop LS R g el o ol drm 24 ot

The following is a description of an operation of the
aforementioned configuration. When the cooling cycle is
performed right after the high temperature washing cycle, a
part of or an entire volume of the water is supplied to the
third predetermined water level 83 (e.g., 130 mm) by
operating second water supply unit 38b provided at top of
rotary drum 24 and water tub 26. Then, the supplied water
directly flows toward the laundry articles in rotary drum 24
and the door, thereby decreasing the water. temperature.

As described above, by directly supplying water into
rotary drum 24, it is possible to guickly decrease the
temperatures of laundry articles and the washing water in
rotary drum 24 and that of the door. Accordingly, the user
can safely open the door and, alsoc, a period of time
required for the cooling cycle can be reduced.

As described above, in the drum type washing machine
in accordance with the present invention, the cooling
operation of repeating the water supply and drain is

performed until heated washing water is cooled to a specific
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an entire volume of the water is supplied by second water 5 supply unit
38D right after the high temperature washing cycle. Other configurations
are same as those of the first to the seventh preferred embodiment. The
following is a description of an operation of the aforementioned
configuration. When the cooling cycle is 10 performed right after the high
temperature washing cycle, a part of or an entire volume of the water is
supplied to the third predetermined water level S3 (e.g., 130 mm) by

« oResaling.second walsr supply,unit.38hproyided at A)ﬁ%fo&ma{é{l TG the

and water tub 26. Then, the supplied water 15 directly flows toward the

hilabndr?%nti:@e&tmno@ary&dmm% angy/theedoor ctherebyedeseasingthe sse  a

water. temperature. As described above, by directly supplying water into

CSBReY Wi 2L i$ PEsUBRNb LG BEcreas® thel ¥emperhturdsooordingly,

laun rticles. and washing water in 20 rotary drum 24 and that of the
rraundry-arficles; and the wast '
door. Accor%ingly, the User }c]:da[l%r%sa ely open The d8drand*Liso®a pefFoved.

Fuafitimeer requited fasthe ceeling eyale caprhe regused. 6§%ﬁgbeﬂaving to
above, in the drum type washing machine in accordance with the present

CORFERtion AR tholiFRyt 253bpefation:éfMepeatingthetivatersupplytanthbe rature
wa%rgin is performed until heated Wafhing ater is cooled to a specific -26

femperature during the water arain dperafion foliER MY the HHgRtion can be
apiempasatre washinggycle fodherelydeereasg & i ne having a drying

function.

While the invention has been shown and described with
respect to the preferred embodiments, it will be understood
by those skilled in the art that wvarious changes and
modification may be made without departing from the scope of

the invention as defined in the following claims.
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temperature of the washing water to be drained. Accordingly, the safety in
the water drain conduit can be improved. 5 Further, the user can open the
door without having to concern about safety any time after the high
temperature washing cycle. Consequently, the present invention can be
applied to a drum type washing machine having a drying function. 10
While the invention has been shown and described with respect to the
preferred embodiments, it will be understood by those skilled in the art
wrihat yarious.ghanges.and modification may be made without departing
from the scope of the invention as defined in the following claims. 15 -27
What is claimed is: 1. A drum type washing machine comprising: a
cylindrical rotary drum having a bottom portion, a 5 horizontal or a slanted
L rotatibn&l 24T &4@a Meshpringathtsrort portiors Bneydindrical water
tub havi m.portion and a second, opening corresponding to the
first o%err(}%g, t ggg;cfl?r?driggl%gt%r %ﬁﬁcokrl%rlaﬂ g theRsi tdroRpy tion, a
noaruporiQdtasably; & washing maehite main body baying athied openinge ;4
corresponding to the first and the second opening, for supporting the
atyafe? td 86 thataké v@dter tub is rockable

a cylindrical water tub having a bottom portion and a
second opening corresponding to the first opening, the
cylindrical water tub incorporating therein the rotary drum
rotatably;

a washing machine main body having a third opening
corresponding to the first and the second opening, for
supporting the water tub so that the water tub is rockable
in left/right and to~and-fro directions;

a door provided at the washing machine main body, for

opening/closing the third opening to load/unload laundry

~articles into/from the rotary drum;

a motor for rotating the rotary drum;

a heating unit for heating washing water in the water
tub;

a temperature detector for detecting a temperature of
the washing water in the water tub;

a water supply unit for controlling a supply of the
washing water into the water tub;

a water level detector for detecting a level.of the

washing water in the water tub;

-2 8-



in left/right and to-and-fro directions; 15 a door provided at the washing
machine main body, for opening/closing the third opening to load/unload
laundry articles into/from the rotary drum; a motor for rotating the rotary
drum; a heating unit for heating washing water in the water 20 tub; a
temperature detector for detecting a temperature of the washing water in
the water tub; a water supply unit for controlling a supply of the washing
water into the water tub; 25 a water level detector for detecting a level of
the washing water in the water tub; -28 a water draining unit provided at a
water drain conduce:. communicating with the bottom portion of the water

(ub, fot.cqoniroling 4, diain ef(he washyigater in the alet i ANK &onu: ¢
con%ro\fduni%or confrolling a seriés’of cycles including wash, rinse and

comgater-extractipnwytdontroling ctheamotpr the heating uHiE thesvater tub, for
coftRRY LA e waterdraining yiithased ap.data receivedfram e, ¢,
ure de e

emperat ector and the water leve ector, wherein the control
andainit performs a cooling cycle of repeating a water supply and drain by

controlling the water, supply unjt and the water draining upit potil thee -1 e

heated Washlng water
including wash, rinse and water—extraction by controlling

the motor, the heating unit, the water supply unit and the
water draining unit based on data received from the
temperature detector and the water level detector, wherein
the contrecl unit performs a cooling cycle of repeating a
water supply and drain by contrelling the water supply unit
and the water draining unit until the heated washing water
is cooled to a predetermined temperature during a water
draining operation following a high temperature washing
cycle for performing a washing with the washing water heated
to a temperature above another predetermined temperature by
contrelling the heating unit;

wherein the water supply unit includes a first water
supply unit for supplying water into the water tub while
communicating therewith and a second water supply unit for
supplying water intc the rotary drum through the first
opening of the rotary drum, wherein the second water supply
unit supplies a part of or an entire volume of water at

ieast right after the high temperature washing cycle.

2. The drum type washing machine of claim 1, wherein the

control unit sets a water level for the high temperature

b

washing cycle to be same as a irst predetermined water



is cooled to a predetermined temperature during a water draining
operation following a high temperature washing cycle for performing a
washing with the washing water heated to a temperature above another
predetermined temperature by controlling the heating unit; wherein the
water supply unit includes a first water supply unit for supplying water into
the water tub while communicating therewith and a second water supply
unit for supplying water into the rotary drum through the first opening of
. therotary drum, wherein the second water supply, unit supplies a part.of
1evegr anlEhtirelVolurned of water &t fealfright aftér'the high'temperature”
Cyc_gv;éa.shing cycle. 2. The drum type washing machine of claim 1, wherein the
control unit sets a water level for the high temperature washing cycle to
be same as a first predetermined water -29 level that is lower than a
3. wateglevelfor a-generalavash gyelec8: Fhe drumriyperwashing hachinere.rn
_,_ofclaim or 2, wherein the water tub has a water overflow opening throygh
The WHdH R9awatet Dverfidwsinto the watsl it conduit when a water
level of the washing water in the water tub is higher than a second
predetermined water level, and the control unit sets a maximum water
level in performing the cooling cycle same 5 as a third predetermined
water level that is lower than the
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second predetermined water level. 4. The drum type washing machine of
claim 3, wherein the control unit controls the motor to rotate the rotary
drum 10 for a first predetermined time when the water level of the
washing water is set at the third predetermined water level during the
cooling cycle, thereby stirring washing water and laundry articles in the
rotary drum. 15 5. The drum type washing machine of claim 4, wherein the
control unit controls the motor to rotate the rotary drum for the first

Aredetermiped dipme ynder agondifign whe w vel of the
! washing water is set at the third predeterrﬁ%%] Watégﬁéh@lejl durin e{hea water

lecopling Cytlesanchals 012§ contrals the temeperatuse detestorJolelp@ A than a
temperature of washing water. 6. The drum type washing machine of

S SGaNTs RFRERTHT M ER8E tHeretiper&ilfe defeetbdihetheaaimpelatureit sets
t e the redet mined temperature, the control_unit
2 dRiesify Gabulel é] (59 t’%ef aft&r” -éﬁlgraﬁ:ﬁlﬁée Same

supplies water to the third predet rmlneé water leve

aswalertoi @ doyrthe predetermined waterdevel near the first predefermingd , pq
water level and then drains a part of the supplied wateY. 7 . The drum

S848KIng Frale t aEE b dia-6rwhersid .- case a temperature detected
by the temperature detector is equal to or lower than the predetermined
-.emperature, the Contro. unit completely drains water in the water tub

4.and The drum type washing machine of claim 3, wherein the
control unit controls the motor to rotate the rotary drum
for a first predetermined time when the water level of the
washing water is set at the third predetermined water level
during the cooling cycle, thereby stirring washing water and

laundry articles in the rotary drum.

5. The drum type washing machine of claim 4, wherein the
control unit controls the motor to rotate the rotary drum
for the first predetermined time under a condition where the
water level of the washing water is set at the third
predetermined water level during the cooling cycle and also
controls the temperature detector to detect a temperature of

washing water.

6. The drum type washing machine of claim 5, wherein in
case the temperature detected by the temperature detector is
higher than the predetermined temperature, the control unit

supplies water to the third predetermined water level afrer

..3(}_



then executes a next cycle. -31 DRUM TYPE WASHING MACHINE
ABSTRACT A drum type washing machine includes heating unit 41 for
heating washing water in water tub 26, water supply unit 37 or 38b for
controlling a supply of the washing water into water tub 26, water draining
unit 36 for controlling a drain of the washing water in water tub 26, and
control unit 44 for controlling a series of cycles having wash, rinse and
water-extraction. Control unit 44 performs a cooling cycle of repeating a
. water supply and drain by_controlling water_ sggglxgnit 3ror3ghand.
Ara wateldrainrigrunit36 Until thie Heatel Washing wafer is'Cooled toa” =~ =%~
t he predetermined demperature dusing a wateedraining opesation-fellowingarart
high temperature washing cycle for performing a washing with the
WashitigrWatet helfed™o a temperature above another predetermined
temperature by controlling heating unit 41. SUITABLE DRAWING: FIG. 1

3 3 : : o 4 = - o Yy e 4
The drum type washing machine of claim 5 or &, wasrein

~h

mperature detected by the temperature cetector

LT

in case & ¢

{0

is equal to or lower than the predetermined temperature, the

control unit completely drains water in the water tub ana
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DRUM TYPE WASHING MACHINE

ABSTRACT

yiy drum.type washing machine includes heating unit 41
for heating washing water in water tub 26, water supply unit
37 or 38b for controlling a supply of the washing water into
water tub 26, water draining unit 36 for controlling a drain
of the washing water in water tub 26, and control unit 44
for controliing a series of cycles having.wash, rinse and
water-extraction. Control unit 44 performs a cooling cycle
of repeating a water supply and drain by controlling water
supply unit 37 or 38b and water draining unit 36 until the
heated washing water is coolead fo a predeterminead
temperature during a water draining operation following a
high temperature washing cycle for performing a washing with
the washing water heated to a temperature above another

predetermined temperature by controlling heating unit 41.

SUITABLE DRAWING: FIG. 1
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