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DRUM TYPE WASHI NG MACHINE Field of the Invention 5

The present invention relates to a drumtype washi ng
machi ne for perform ng each of wash, rinse,

wat er-extraction cycles and the like in a rotary

drum having a horizontal or a slanted rotationa

axis. 10 Background of the Invention In general,
conventional drumtype washing machi ne has a

function of heating washing water to a high

tenperature in QrdRf 14QreRARNGRGAMALEANENO ef fect of

| aundry articles or. 15 destroy gerns clinging to the

| aundry articles (see, e.g., Japanese Patent

Lai d- open Application No. H10-263285). Fig. 9 shows a
Feehuenfi tnal Iavemtiype washi ng machi ne disclosed in
Japanese Patent Lai d-open Application No. H10-

263285. Hereinafter, a configuration thereof will be

20 described. As shown in Fig. 9, rotary drum1

provildi&d RFFIEH  huvdetiof delatper ftor at i dnem2 type twashing
entire lindrical wall is incorporated in water tub
ngching u%%r PILCTHRY (RGP dfaFH /1L %84 Wi roextraction

e_therein,.0One,end of _rotatin 5 shaft 4 is,
C??;g% ?%da£§%n %g? axi § EPt?SVagfgﬁ %PVFSQaFny&F&@UFal or
| D1 20 SPPF X4 y grd zontal direction. Further,
a-1 t he otherégg t%é?gg% is fixed to idler pulley 5
Rotary drum 1 is driven to rotate by first notor 6

with a first rotational speed N (e.g., 53 rpm
Baltkgrenmhsit athd i 8&ntion

In general, conventional drum type washing machine has
a function of héating‘washing water to a high temperature in
order to enhance a cleaning effect of laundry arficles or
destroy germs clinging to the laundry articles (see, e.qg.,
Japanese Patent Laid-open Application No. H10-263285) .

Fig. 9 shows a conventional drum type washing machine
disclosed in Japanese Patent Laid-open Application No. H10-
263285. Hereinafter, a configuration thereof will be
described. |

As shown in Fig. 9, rotary 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,
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cycle. Further, rotary drum11 is driven to rotate by
second 5 notor 7 with a second rotational speed N2
(e.g., 1000 rpm during a water-extraction cycle.
First and second notor 6 and 7 are connected to idler
pulley 4 via belts 8 and 9, respectively. Idler
pulley 5is provided with two types of reduction
ratios. To be nore 10 specific, first notor 6 is
connected to first idler pulley 5a having a |arge
UGt [ [ el.t. 8. and. thus. rotates the
t?%%aﬁéhgguéﬁq ngggP%mﬂf%t%&%%%a Osp8egE %ﬁgﬁéﬁé >- Rotary
n t Qi GahS n cond | ul l.ey 5b ..
SREPNT 7Bt i GehS GONPSELED 1 Ect erbcgécg{ B 8 First

having a small reduction ratio v _ and ‘thus
rtaatiemalhespddd r ghiar ye dg um B3t rgn i oy J10fAt h%gﬁg or rinse
a

speed. Water tub 3 including water tub main body
dvandieng anrthepy oxotatel yreinr tuiar dei 08s 66CtH08tabBYL second
rotating shaft 4 and approximately circul ar water
mAitef rorwitgl st es@bohdr rotevépnrd apeepening(ofgwat 8000 rpm)
tub main body 3a incorporates 20 therein rotary drum
drinst & yaldetnestaAgthabeeYel®-3 are configured to

centric circul ar shapes about

have r oxi mat el con
r ot at ?ﬁgs‘éh%? %e'ﬂn‘g BPFBEt PoRTSerperd citareqioed to idler
tat shaft . 4. r axi.mat el recessed heater
PR A v k1 B BB &t S SSBEFEATBOVE | ofbfE (RBLley 5 is
uh,:3:t 5 a .ejin _heater 14
A g RS E et 641 GRS Ling s more
speci®is) thabtl it BVEsi BohRELLEHIRL %ﬂ?gn: idler pulley

to-and-fro directions by springs 11 and i
Sai bhatiog genedsayed gedbdfion ratio via belt 8 and thus
rotates the rotary drum 1 at a low rotational speed, whereas
second motor 7 is connected to second idler pulley 5b having
a small reduction ratic via belt 9 and thus rotates the
rotary drum 1 at a high rotational speed.

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
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the water-extraction cycle is reduced by vibration

danper 12. Further water tub 3 is supported by

anti-vibration weight 13 5 for preventing its

vi bration generated during a normal water-extraction

cycle frombeing transferred to washing machine nmain

body 10 and al so for reducing a vibration generated

during the water-extraction cycle. Furthernore, by

connecting one end portion of water drain hose 16 to

1Q,bo poOsti of er.tub d. t.he ot her end

lgorgfonkhgggrg%f f%hmﬁ?é?édréﬁn %%%%Pﬁﬁghﬁﬁéﬂyﬁg toand-fro
dvetet i bRAs WBYeEpt:s a drai Quty, | -

vicinity of Yoot g{?gi}g & Q%el%%uﬁ?dagﬁé’& oy VB during
that vadwerbeatadagi slevigeld 91 ar fedhide® by O B DAL QM damper 12.

portion of water tub main body 3a. 15 Approximtely
Feythadrveatr padki hgi sresdgepo 20ed sbf cimet-virakion weight 13

flexible material such as rubber or the |ike and
febnreessenipiperditsy Fobriagicof wanerated 3dpriowgdesl normal

at sanme vertical plane as a front opening of rotary
Wk e X BRRE RO r 6UEL6pehrel R iRDNntsRnwESHIrRd to washing
niBChi ne main Bog% %@3 one 20_end thereof |ocated at, _
The' Wat &P PubPLi8e ei AGY i &%t dFOToutEAUFABAL Pl dtidration

h , i | 0sing_door 21 . i i ded
acferaild FELFRRT. (AR UNGE SRR RN Bhen hentiarmore,

ron ent ng portion

bPogﬁnﬂQctyg&ebnéugmﬁl 5%@%6 20§UQQ£%§S&¥§iT_Ag§§ %6 to a

water tub 3. 25 Controller 23 control's opéerations o
bétteh podrseaonst wRter & @nd37.aheatges %Ac’he}iﬁtgfxdk portion
e l1ke.

drain punp 17, water supply -3 valve 22 or

themrd¢dierto omtawldrein? pumric| Ubesvashing water in water tub 3

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 1like 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 body 10, one

. end thereof located at the water tub side being fixed to

outer front plate 3b. Furthermore, opening/closing 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
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control unit for controlling a series of cycles

i ncluding wash, rinse, water-extraction or the |ike

in sequence, an input unit, a display unit and the

like. 5 An operation of the washing machi ne havi ng

the aforenentioned configuration will now be

descri bed. After opening door 21, laundry articles

are loaded into rotary drum 1. After the operation

is initiated by turning on a power switch (not
vENQUnAng a hkarty i {ohulagl Shoul A0 provhged at vges

the controller 23 1s mani pulated, wa

cbyt 0PEr aliiRg Mt eEoAHPRl YiNgl we 22 Jhe su f . _
water is stopped when thelmgter leve dg?eggé%£%§ fpeluding

waaher riheeel wielectart fatdi cthovh) theachase | Ind URSSlce, an
wat er |level and, then, first notor 6 is driven. '
impvtngnibhe aedhsmipd Sarcitc|and wekerl igas s absor bed into
the laundry articles. For this reason, water is
repl éfi sitREratotay y of unthei swdshisg tachdhat e talviag  the

%om%ﬁgeed by first motor 6 with a first rotationa
250 1o FREIfauRat yorr tidilendnshee destcariped.  After

m 1 under so-cal l.ed poundi notions by bein
cé%#%%% §8°r2 %mdlﬁﬁgﬂranﬂﬁﬁﬁF{EEoaﬁesd@ o#ngo rotary

A ' ' 14 i d to heat
L, eRErSs tld ol BB fin s SRS A Puliig on a

Sedpekatiurg afght CeRbLLAhS ra of _washij n
PWater with anng?d of ténﬁ%?ngﬁeggé?%cfgﬁﬁz ' "3got  shown)

prdtieledonpl ethen enthel wash xyclie, washi ﬁgag@&er bSter is

drai ned fromwater tub 3 by operating water draln
sypmipLeky by -dperating water supply valve 22. The supply of
water is stopped when the water level detected by a water
level detector (not shown) reaches in a preset water level
and, then, first motor 6 is driven. During the washing
cycle, water gets absorbed into the laundry articles. For
this reason, water is replenisﬁed, rotary drum 1 is driven -
to rotate at:.a low speed by first motor 6 with a first
rotational speed N1, and the laundry articles inside rotary
drum 1 undergo so-called pounding motions by being lifted up.
and then dropped onto a surface of water.

At this time, heater 14 is powered on to heat the
washing water in water tub 3 to a target temperature and
controls temperature of washing water with an aid of
temperature detector 18.

After completion of the wash cycle, washing water is

drained from water tub 3 by operating water drain pump 17.
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In the rinse cycle, the sane operations as the

washing cycle are carried out. During the

wat er -extraction cycle, rotary druml1l is driven to

rotate at a high speed by second notor 7 with a 5

second rotational speed N2 so that water on the

l aundry articles is squeezed out by a centrifuga

force. At this tinme, if the laundry articles are not
arranged in a balanced manner inside rotary drum1,

13l theughn¥LbEat| S tary ;

reror TS Srothe | TkeuiBr are i nh g Foneb Patnipe cvere
at?2 dampess dhe.vibration therefromduring the water-
extraction cycle and al so anti-vibration unit

pr eventsirighethyi bvatd roeftramtienng-f¢ Basf eotedyt 0drum 1 is
washi ng machine main body 10 during the normal
dpaven- &t ratEiten aychehigbweverd by ssetowdnmenbironalwith a
configuration, washing 15 water tenperature contro
SERENAuiTAATHIRG lof SHAFAOMA t §oi Fhathewahshi nep waher laundry
atgngﬁrature are attained By m xi ng of washi ng water _
Fedul tF ng St FENSGSE | OR oPYr 6t S TH Hirtil | RoEGSe t B¢ this

tméhi g ’X\@é e{aﬁr?d?;?g%f{f&ﬁt@ogfe \%ectac;séjﬁgégréqeiaq 2]191'92151 kﬁ)lanced

tenperature (e. Q. ove

in i e, rtaj | e w.ll. be spent
MR DT A D T T P R e

abNe6easy Ndrder , twhedr Vashi Dot i BN LS4 0er Sfifration
in washing time may result in increase in nunber o
daopear 2 adampackwahd vibtations tabrefeohOlRir rlf WHe water-

translating into increase in 25 notor |oad, which, in
extracthey ¢patlet endperlad omatifwibnateion ofinfbe prevehts the
caused by increase in notor tenperature caused
vibration” from being transferred to washing machine main
body 10 during the normal water-extraction cycle.

However, in such conventional configquration, washing
water temperature control and maintaining of uniformity in
the washing water temperature are attained by mixing of
washing water resulting from rotation of rotating drum.

In case the washing water is required to be heated to
a high temperature (e.g., above 80 °C), without setting a
washing time, a certain amount of time will be spent in
heating washing water to that temperature, increasing the
total washing time, and this increase in washing time may
result in increase in number of forward and backward
rotations of the rotary drum, translating into increase in

motor load, which, in turn, may lead to operational failures

of the motor caused by increase in motor temperature caused



-5 by increase in notor |load. On the other hand, in
case the washing tine is set, if the anmount of

| aundry articles is large or the tenperature of
water fed into the drumis not high enough, the

wat er tenperature may not reach the preset level. In
such case, desired effects of high tenperature
washi ng cycle, i.e., cleaning and sterilizing, may
b$o£ngfea£§ahhz%%to@1fﬁgﬁt'@ﬂ tht LREAMUYHA Ofin case the
aundry articles is small, a stirring tinme my

wHECOoNE thpecessadd,y 10nghe BeSUhti RE i Tad@dfy Carticles is
damage or shrlnkage Further, since the operation

14aid uvesthaytenpurainra oﬁeawmm;lﬁad ort@ the drum is not
tenperature detector for the washing water,

hgumnterndtas ufes ‘a@*aeﬁstemhggétpmbmémngﬁoapécal $hepereset
i mpl enented. Sunmmary of the | nvention Enbodi nents of

Le¥fel pr éSertidthventfon dfééléf@tdo Bf6%FHR <4 d%%lt;i;ﬁélperature
m%al ng _machi ne capabl r educi,n fab&IC anq%? £ b
WEY-AS | 64d-Fo & fotor® %Jolhﬁi' affectitng leffddrs 6ty ROt Pe
rdigh Jempeialise yashi ng teacdbess ok 40GnA ugtrtqcles is

aundry ar es of a tenperature of supplied’washi
sl £1 én&ﬂ!&n’lg{jerﬂ)ﬁﬁ@t WL, Washi C)fﬁ;ﬂn%cfe%rsarlly long,
performng a washing w th washing water heated above

r@s I eded ef i nesk 1 ¢ edpeigd use. shhi @esgs dance with a
first aspect of the present invention, there is
pr oviktherd hae ndr wimicyp e hwasipiorg tachifee luegs pped owdur dn a
washi ng

heating unit or a temperature detector for the washing water,

countermeasures against those problems should also be

implemented.

Summary of the Invention

Embodiments of the present invention seek to provide
a drum type washing machine capable of reducing fabric
damages and a load to a motor without affecting effects of
a high temperature washing regardless of the amount of
laundry articles or a temperature of supplied washing water
in a high temperature washing cycle for performing a
washing with washing water heated above a predetermined
temperature,

In accordance with a first aspect of the present
invention, there 1is provided a drum type washing machine

equipped with a washing



-6 machi ne mai n body havi ng an openi ng whose front
portion is provided with an opening/cl osi ng
door, conprising: a cylindrical rotary drum having a
bottom portion and a horizontal or a slanted
rotational axis; a cylindrical water tub having a
bottom portion, the rotary cylindrical water tub
mddEefporatn Ngodfehaivinghery aimani rdy umd fle SBehna pwayion is
to allow the rotary drumto rotate therein; a notor
prfcoridedot awiitiyy t henr ot apgndngntlasheat i ndpemi ¢omfiprising: a
heating washing water in the water tub; a .
cyldmyeriardr e rdéBect ofTEBr HeVebdi ny ROteMperkiirenf and a
the washing water in the water tub;_a water supply ,
hQFiZOT G cOft r 61 | PR ESuppPyabt OtAt vREhThg @ watldr ndrical
into the ter tub;. a ter |evel detector for , .
W%Eﬁ%c???g“avF§§%laoFOF 8mmé§ﬁﬁﬁéHVat%¥eiﬁoFﬁgxMﬁ%%;ndrlcal
; rai.ni ' t okl al
i TR R e e e P G nang A suen o
wPNd 01 BYw f Ok COBL B OV HROmMAtoS@LIeS <Of heyeli®s a motor for
i'ncl udi ng wash, rinse and water-extraction by
r@otire) g ddtemptadrymt ke heatimg wnit , fdthehamtiers washing
supply unit and the water draining unit with data
wadTgautired-He omttdre tilenper sty er deteet@pteapicon Heomeaderecting
| evel detector, wherein in a high tenperature
a wheHPREaEERe $Br P f BRAAGTa WRISHT ng™ whith wadtsitngtub: @
wat er heat ed ahove_a firsérﬁiideternined te e%%ture

WHPICOREPBEY i MG the MeatPhgTant 79t Re TEM 1l Per “iEergshing
wag%errat einqcfo aq:h%gl tsﬂ%tl:leq:g ttlu%"? ! awcfa{:%i“t ?&é?;{%ector for

eération to be I'ower than a rate of an agi

dé%é@%iﬁ%aa §@9@@ddﬁﬁﬂﬁgiﬁghﬂﬁﬁﬁf%éﬁgk lﬁetﬁér%hter tub; a
agitatihg operation

water draining unit for contrelling a drain of the washing
water in the water tub; and a controller for contrelling 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 with data inputted from the
temperature detector and the water level detector, wherein
in a high temperature washing cycle for performing a washing
with washing water heated above a first predetermined
temperature by controlling the heating unit, the controller
sets a rate of an agitating time 1in a first agitating
operation to be lower than a rate of an agitating time in a
second agitating operation, the first agitating operation

for rotating the rotary drum until a temperature of the
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for rotating the rotary drumuntil a tenperature of

the -7 heated washing water reaches a second

predeterm ned tenperature |ower than the first

predeterm ned tenperature and the second agitating

operation for rotating the rotary drumuntil the

tenperature of the washing water increases 5 fromthe

second predeterm ned tenperature to the first ,

predeterm ned tenperature. Brief Description of theux.

Drawi ngs 10 The above and ot her objects and features

Qﬁaﬁﬁé; BRERERY | HASHE ontoRFeBecae appanént piredmtermined

%er}{(le éroalrcl oW desghi gt it&r% o%jegr eferred enbodi nents,

given 11 ConfUATt i bR2EWHR t heE 3k cBFpaRTRAgLArAwtRgPerature

' 1ch. Fi a vertical sectional vjew of a

4 r uﬂ%pgeairgdv\égaig%éﬁgcI%pﬁé:%%rfoé]cc%?ﬁaﬁg%awff% ghe rotary
hst e d éﬁﬂg i t resent inventiaon; _

({FI:L{:;H? %Q%g];crrtlﬁgeg: a c%%tt?%% c?]?ctl#lt% g‘f%sc MY AP ERT of BCTeases

firkegn drcen t ¥peoMas hh RSy heqFi Ldeg an :

enl arged front vigglofggﬁaFgﬁ%? %%mé%f%?%%gu§¥k thg first

perediedyeray nedi tepbetrtheudeum type washi ng nachi ne;

Fig. 4 presents an operation flowhart of principal

parts of the drumtype washing machine; Fig. 5 offers

a view for setting forth high 25 tenperature washing

Brj&fe Descrhpt dpanpfypbewashvhggsachi ne; Fig. 6

po.

represents an operation flowchart of principa

The above and other objects. and features of the
present invention will become apparent from the following
description of preferred embodiments, given in conjunction
with the accompanying drawings, in which:

Fig. 1 shows a vertical sectional view of a drum type
washing machine in accordance with a first preferred
embodiment of the present invention;

Fig. 2 describes a control circuit block 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; |

Fig. 4 presents an operation flowchart of principal
parts of the drum type washing machine;

Fig. 5 offers a view for setting forth high
Temperature washing cycle of the drum type washing machine;

Fig. 6 represents an operation flowchart of principal
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-8 parts of a drumtype washi ng machi ne i n accordance
wth a second preferred enbodi nent of the present
invention; Fig. 7 depicts an operation flowhart of
principal parts of a drumtype washing machine in
accordance with a 5 third preferred enbodi nent of
the present invention; Fig. 8 illustrates an
operation flowhart of principal parts of a drum
type washi ng machine in accordance with a fourth
pared esred efedi opsd phshhagPHESENtLd ”i’r?”LESBi:d?HQe with a
Fig. 9 is a vertical sectional view of a convenil ona
sddbrdt ynme feper e Shibegl iFRGRT RE PR ajd b IR SGHdRl: o of
the Preferred Enbodi nent Hereinafter, preferred
embofiigentd ofeptile spras entpe Ab: i sweflicohwirll $2 principal
described with reference to the acconpanying
PRttt s 2 IBWEY dryPa héaphesegntnaianiest ilon ascond@ince with a
tI.i jted to those preferred enbodinments. (First
ﬂﬁ%ﬂ IEﬁﬁb&WW@ﬁﬂFePFngit&ﬁbwgeﬁanéngmwﬁatd&b;
sect%onalgvkﬁp/og a,_drum ZOgﬁype washi ng machine in
accor dancé with 5PFTEt 2Pr BPEPEd e IGHTREAE & thdncipal
'n%ﬁggi - Fi . describes a. partial .
P%ﬁﬁf?%% %irCU|tqﬁﬁ§Eﬁgﬁﬁéﬁg mof the mtypelance with a
ot ReE-aTRGhHcne imbAtFbg the E provides an
enlargga frgﬁteégga?g%ﬁgnb?ngéF E§%FF§§ ﬁﬁf?n Agta and
di spray. upi tisoth 2ertiedr wadypehyBshi &9 JRCHI N8 ventional
shown in Fig. 1; Fig. 4 presents an operation
driumowyirer vashipgi macphaheparts of the -9

Detailed Description of the Preferred Embodiment

Hereinafter, preferred embodiments of the present
invention will be ~described with reference to the
accompanying drawings. However, the present invention is
not limited to those preferred embodiments.

(First preferred embodiment)

Fig. 1 shows a longitudinal sectional view of a drum
type washing machine in accordance with a first preferred
embodiment of the present invention; Fig. 2 describes a
partial control circuit block diagram of the drum type
washing machine shown in Fig. 1; Fig. 3 provides an enlarged
front view of an input setting unit and a display unit of
the drum type washing machine shown in Fig. 1; Fig. 4

presents an operation flowchart of principal parts of the
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drum type washi ng machine; and Fig. 5 offers a view
for setting forth a high tenperature washing cycle
of the drum type washing machine shown in Fig. 1. As
illustrated in Fig. 1, cylindrical rotary drum24 5
having a bottom surface is provided wth a nunber 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,

ar, . has rotatin s@aft centr axi s of,
drgg%latt?&g% U‘g%/g%%lggl gggh&t?l%t’hleax% celr%‘(ergofO St&t idnview for
th f hat: j ' .cen axi f
Sr otgiéllfh?orﬁéfkii Erelrtéao?H 1|g§1 g%%%%%%ém%ggglﬁga%%%gr;élfznt%e drum

tgpe t hesNBSH| MgeiBedi sbw 1ptRtdonpl force of notor
28 installed at an outer bottom surface of water tub
26 i $s tiknsfterateet tonr Gigting sbaflindrfivhp Yobeky 2Bum 24
tightly hung 15 between driving pulley 50 fixed to a
hevingi endlotdoms wirfans ofs 28randdedl eritpul 4 eyubber of drum
instal |l ed around an end portion of rotating shaft 27
PerL POt 4P RY G it reyaiedricaf ovasidaadd also is
rovi ding several agitation

. di. tions. B [
l%?%%éégﬁgag%gghié%ﬁﬁysEPPag£60F‘}oFHF9 dr ure4 theg it is
ptati L.l in which,|aundry articles are
affopdl G MR AT o L Lo DAkt G 2f has a

ke 3 ' [ . eni,ng _30h
e o o ey 0 D POLL AR p B T i ded at the

cqordr obrofry@shi i WRehbBe NBhon baghy305can he.
opened/ cl osed by door 31. By opening door 3f?§ﬁﬁﬁﬁhr3f the

caritral esxtanobe rbeadedni therad upd ogded: Ac@MPRLRAY 2 rear
pégéggéytf the washing machine. A rotational force of motor
28 installed at an outer bottom surface of water tub 26 is
transferred to rotating shaft 27 via V belt 52 tightly hung
between driving pulley 50 fixed to a rotational axis of
motor 28 and idler pulley 51 installed around an end portion
of rotating shaft 27 to drive rotating drum 24 to rotate in
forward and reverse directions. By providing several
agitation blades 29 on an inner surface of rotary drum 24,
an agitating operation in which laundry articles are lifted
up and dropped onto a surface of water to undergo so-called
pounding motions.

Opening 30b formed on upward slant surface 30a of a
front portion of washing machine main body 30 can be

opened/closed by door 31. By opening door 31, laundry

articles can be loaded into and unloaded from rotary drum 24

-10-
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-10 through water tub |laundry | oadi ng/unl oadi ng

openi ng 26a of water tub 26 and rotary drum | aundry

| oadi ng/ unl oadi ng opening 24a. Further, to ensure

safety to a user, door 31 is configured to be closed

by actuating door |ocking unit 40 5 during the

operation of the washing nachine. Water tub 26 is

suspended i n washi ng nmachine main body 30 so that it

can rock in left/right and to-and-fro directions by

' d.,js s orted, by danper 34 so that its

t@?%?ﬁ?i%%tgg ﬁéﬁﬁcgggniﬂ¥t%ggglﬂngBﬁﬁégﬂPﬁgQQ%Qlﬂg 26a of
waRd -pof L, 0 f er,. drain uit_32 to a.,lower )
po?fio%u%fnzﬁafﬁgitﬁﬁ 2banggpﬂe %?ngrgndlﬁg?f?%ﬁunloadlng
opbbai agf 2ua . watrerthdrai Rov : N ter . in
agter@tub 26 can bg drgfhg%¥§¥%£r%%ﬁ%g%g%?m%aséﬁm} door 31
isupphyigaree (vabercsoppd Yo ddudlingUaBbtesoMRILS unit 40
into water tub 26 via detergent dispenser 35 15 and
diaies Sppbyecandon toB88hadterhiray ehadleiest or 39

detects a water |level in water tub 26. Further, by

pr ovil@iteg hédr &9 Heatguspemied) i Warh breqtmanch wvas hidigh body
3p/ater qﬁg tepperature detector 42 for detecting a

enPRratife oft tFREwekMihg Wkt ekefiE/ ahghhineand ovier-and-fro

PP I Sl T8 LA LSS D 3 o
(AR Bl RO b ovOh LB LR SR e
e LTt on e her oaf A GRS Ponsl & tibesogiction of
wpoet | @0bof2d hend the other end portion thereof to water
drain valve 36, washing water in water tub 26 can be drained
therethrough. Water supply valve (water supply unit) 37

supplies water into water tub 26 via detergent dispenser 35

and water supply conduit 38. Water level detector 39

. detects a water level in water tub ' 26. Further, by

providing heater (heating unit) 14 for heating washing water
and temperature detector 42 for detecting a temperature of
the washing water at an inner lower portion of water tub 26,
laundry articles in rotary drum 24 can be cleaned with hot
water.

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
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washi ng machine, rotary drum24 with rotating shaft
27 may -11 be placed such that the direction of the
central axis of rotation thereof is approximtely
hori zontal to the washing machine. Controller 43 is
configured as shown in the control 5 circuit diagram
of Fig. 2 and includes control unit 44. Further,
control unit 44 having a m croconputer or the like
controls operations of notor 28, water drain valve

AP T DTS e o

re y con rolling a

r@@§€105'%§%r@8@ %@t%%ggékﬁﬁ% e%&tlonlncgﬁgﬁg c?hah%nwashlng

Control unit 44 rece sin set
ma@priation course or the like frominput setting unit
45 and then displays it on display unit 46 to inform

the uxertrefl itdhe 4nf asmaidangdled hgsSaRd ey Q;@l%e control
the operation is comenced by input setting unit 45,
ctoreibl difianamt 48 Fegei ves adat aihedouwat efodemel unit 44
detector 39 for detecting a water level in water tub
F?Bt%?rthéoﬂFk@laH@lthéﬁ hgwvhngohs njgecatinpus. caf awtidie like
ter drai n valve 36, water supply valve 37,
c?l‘é%‘é APRFRIRNT | We AP odtr dfatamginmin Vaﬂ?ve 36, water

eb erf n1n redet erm ned operatlon 0 As
SR TP o 3. T Dot i ind e a g HR iegont ol Ling a
nget t ch 4p a for settl a washi n
i o %Eﬁ%égn%hgg‘ﬁéé% PRSP eWr R ST OF Bt 19 Hgh et fon
i ddfiditte. nu”bﬁhnnﬂﬁﬁehnﬁ%Ffﬂﬁt'chéiﬂgsse%££ Dnation for

switch 45c for setting a water-exftracting

sstaiid pausepsvat ebn426urB8Wr- Othe like from input setting
unit 45 and then displays it on display unit 46 to inform
the user of the information. At the same time, once the
operation is commenced by input setting unit 45, control
unit ' 44 receives data from water level detector 39 for
detecting a water level in water tub 26 or the like and then
controls operations of motor 28, water drain valve 36, water
supply valve 37, heater 41 or the like via load driving unit
47, thereby performing a predetermined operation.

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, water temperature changing input switch
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25 switch 45f, power-off switch 45g, water |evel

changing input setting switch 45h, water tenperature
changi ng input switch -12 45i, course setting switch

45d for selecting various washing courses or the

like. Also, as shown in Fig. 3, display unit 46

i ncludes washing tinme display unit 46a, rinsing

nunber display unit 5 46b, water-extracting tine

di splay unit 46c, course setting display unit 46d for

44l SpLay| e Yy u tting switch .
Aoa LSl SeLOHRIR PRl ChVASR SR S SR L I CFh figng washing

covasbeBgow the ot kavat er, water |evel display wunit
46e, water tenperature display unit 46f, residual 10

oper &tlisng tase sticspl ayn umtily.469, oHitkpeall Kéhit 46 includes
Herei nafter, an operation of the drumtype washi ng
wagkhige tduaf idgepdd yas:rdes c4 6, dr abheoireg Whlinbbe display unit
explained with reference to the flowhart of Fig. 4

49Ad YREeBperhraeRing | bilehadti splafi gnib. 456, Afd@Irse setting
doggging door 31, laundry articles are |oaded into

TR ETY dirh 2454 THP opElaPilening s aatssy s@rtni hy course

. power - on .SW 45f in a step 101. Next, course

S%E%%ﬁgg SEhFERh égg'isenﬁnrpuPateatFﬁlél§ﬂ§§ 1Gpurse”  for
Lhesehynsetti . hi enperature course (e.g., .
pstef??%% n% 8%%??%} fggtéoq%g%f%?ﬁ$ﬁg & iﬁgvﬁﬂtrﬁlsplay

unet erg rgat %@t%k%ov%eﬁgg:}:é‘@{: epr&‘_jﬁg% qﬁgltg enps ,a: uhrgeesidual

TI. In a step 103, it Is checked her~or no
oetdtings tofme ke SpALGT unevelieqt Be waken ; kenperature,

the washing time, the rinsing nunber and the

Hereinafter, an operation of the drum type washing
machine configured as described above will be explained with
reference to the flowchart of Fig.. 4 and the operation
flowchart of Fig. 5.

After opening door 31, laundry articles are loaded
into rotary drum 24. The operation is started by turning on
power-on switch 45f in a step 101. Next, course setting
switch 45d is manipulated in a step 102, thereby setting a
high temperature course (e.g., sterilizing course) for
performing a washing with water heated above a first
predetermined temperature Tl. In a 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,

-13-



10

15

20

25

wat er-extracting tinme are needed to be changed. If

the 25 settings are to be changed, the changed

settings are executed by mani pul ati ng washing tine

setting switch 45a, -13 rinsing nunber setting

switch 45b, water-extracting tine setting switch

45c, water |evel changing input setting swtch 45h

and water tenperature changing i nput switch 45i

Next, information on the changes is displayed on

Uispiy Sumbet 4§Eﬁfﬁﬁgstﬁ@ii@ﬂ-4§B,trwhﬁé¥uéiﬁﬂécﬂfng time
the settings are not to be changed, it is allowed to
Prlodeerl syi&cht ef5¢05. watért heewper athany iy | Riddu@l edetting
by mani pul ating start/pause switch 45e in the Step
Sff)lsf;duo‘gﬁh | B¢k teMPe Rt ubhe thieging Acpuat edibyh 45i.
§oq§rol fnit 44 in a step 106. Thereafter, 10 water

| S yuppPt eI By YpePBt i FHRF wahengesppls dakpdagedi rora display

4 %, and, then, whether or not the water has
1§§§§ﬁ§g1§apFE&EtggﬁrnegnmﬁhércPéyéPrys éhetRedspytings are

I to LrR.a step 108. If jt has
W & lirvelp deteet oy 39 L8384 l\@g\/&r’ociete4 9% otigP 105.

reached the predetern ned water

IO POCBRErhOidn ten. . 9, an
agitating rotati2ﬁ%2fgﬁ§£ﬁ§é%r%X?ﬁ?ﬁégﬁ#ﬁ ind eftagt/pause
stiriitehng 5Bt Ar tB8, stBer eby, exgeut | i aght g )
operation of the masﬁ cycl e. N@a%aﬁ¥?%§ ?ﬁithRaQLngge like
liseactted tebe byr edetterali nedi hwater ihevelstdd 166! et ¥h88Marter,
to the step 107. During the wash cycle, rotary drum
wakers igr jpmpliea doy opresabyngowerte28 sl valve 37 in a
rotagignal speed N so that |laundry articles therein

SEER B87ri fRdd GBeBndvBeESPEEd S8ntieta theunfatoer diamatesched a

p&gdggg%&ggegqﬁgggéefeegfngénghggﬁégq§§ water level detector
39 in a step 108. If it has reached the predetermined water
level, it is allowed to proceed to a wash cycle. In a step
102, an agitating rotation of rotary drum 24 is initiated by
driving meotor 28,  thereby executing a first -agitating
operation of the wash cycle. Meanwhile, 4if it has' not
reached the predetermined water level, it is returned to the
step 107. - During the wash cycle, rotary drum 24 is driven
to rotate by motor 28 with a rotational speed N so that
laundry articles therein can be lifted up and dropped onto a
surface of water to undergo so-called pounding motions.

In a step 110, the washing water is heated by heater
14 under the control of control unit 44. In a step 111,
whether or not a temperature T of the washing water is

heated above a second predetermined temperature T2 (e.g., 50
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In a step 110, the washing water is heated by heater
14 under the control of control unit 44. In a step
111, 25 whether or not a tenperature T of the
washi ng water is heated above a second predeterm ned
tenperature T2 (e.g., 50 -14 C, see notation "I" of
Fig. 5) is checked by tenperature detector 42. If it
is higher than or equal to the second predeterm ned
tenperature T2, it is allowed to proceed to a second

29' %%' %I %%tl r Of aF§t6p5 ézp?ggg%ggﬁgtgar température

QO
ower t an Fh éco

dE@E@@B?tQQe T%f fﬁ is E§éHEEe%H€ﬁtJF é%&§+légsthe second

Li kew se, the high tenperature washing
peedbdesni id® Eé&?éféﬁlr@afi 261 53t LNYoQRAr abl YFoMeed to a

the step 109 and the second hal f agitating operation
setohfieast ept R . oddrd i drhi sf casere@si | | die IROWTHY hand
a followng Eq. (1), an operating rate X1% (agitating
1fi e/ {stbpped thare the agidend nyredears)iniofed tmypdature T2,
the first half agitating operation is set to be
1%l § erratismesh r &bieng sitgpe 8fl0an oOpdterisry rathee high
X2% of the drumin the second half agitatin 15

LOPRT AR e t’Eah“i? ﬁi’cc}e?seltshéha‘@]uq |h§tP| @bffqzrst half
? onq§ and thg .Ppig e éé sec

tpeatsl PReFR l?Prs‘% |ta?1? & r ation \ Second half

QPRI AL NG AR 10 L1e D), U *162 20 f'fst agi tating

peration operating rat un1XI %= 7 sec/ (7
sec tnz%higckaée, as will be shown in a following Eg. (1),
an operating rate X1% (agitating time/(stopped time +
agitating time)) of a drum in the first half agitating
operation is set to be smaller than an operating rate of an
operating rate X2% of the drum in the second half agitating

operation.

[Eq. 1]

In .case the agitating time of 7 seconds and the. .

stopped time of 23 seconds are repeated in the first
agitating operation, an operating rate of the drum in the
first agitating operation =

operating rate of drum X1 % = 7 sec/(7 sec + 23 sec) x
100 = 23 %, and

in case the agitating time of 15 seconds and the
stopped time of 8 seconds are repeated in the second

agitating operation, an operating rate of the drum in the

second agitating operation =

_15_



100 = 23 % and in case the agitating tine of 15

seconds and the stopped tinme of 8 seconds are

repeated in the second 25 agitating operation, an
operating rate of the drumin the second agitating
operation = -15 operating rate of drum X2 % = 15

sec/ (15 sec + 8 sec) x 100 = 65 % wherein Xl %is

smal ler than X2 % Mreover, in conparison with a

case where the anount of. laundry articles is snal

(e.q. ) O f ry>5. 1€ ratur,e.i.s hi

(e.g.o,p%ro C?goi]ffaactehgoef;r%}%}nnt? 5 l°aumr%yggrc{ie(‘%ISegeicghr 8 sec)
x| apge=(659s, FhkediRrxe §eed YRl elcd AUTRA! Al s

low (e.g., 1 C, a period of tine require or

i ncr ersiaryagshimgeyadLFf i §GAPRLEHUIEL tHsd hEhEBEORGe amount
predeterm ned tenperature T2 becones |onger. Thus, a
ofi reub@riyorarttielkisr sits hahd1 hgi(tati pg lopenatéena feed water
beconmes | onger, whereas an actual agitating time of
temperatinde yiarkighese.gi. e30 &R)actidalther iswiongtt iofe laundry
of . the nptor, becones shortened. In a step 113,
aphethe? oF A6tIs tlénPeratur’®)T ®F théeedastiitey Wetreperature
. has, reached the first predetermned 15 tenperature
5 179, (Cod 1, See Mot atd 0PI PO%f ¢ g tigye j grequired  for

: { fect 42, 1 f it | hi gh _
ey (ALY e PP it by FBnpet At ur eecond

piédetd rhfned! Jcé’ﬂ(\@@ré@mpéofﬁe%etc%n?esﬁf&g}é#. Emow:}%ﬁ!;éf‘ a time

of f heater 41 by neans of control unit

feONtyrY Y, fildst thhif'0$§it8@ih§anoﬁﬁ§aﬁi$§t becomes longer,

predeterm ned tenperature T1, the hig

whereas an actual agitating time of the laundry articles,
i.e., an actual driving time of the motor, becomes shortened.

In a step 113, whether or not a temperature T of the
washing water has . reached the first predetermined
temperature T1 (e.g., 90 °C, see notation “I” of Fig. 5) is
checked by temperature detector 42. If it is higher than or
equal to the first predetermined temperature T1,. it is
allowed to proceed to a step 114 to turn off heater 41 by
means of control unit 44. On the contrary, if it is lower
than the first predetermined temperature T1, the high
temperature washing is considered to be incomplete and, thus,
it is returned to the step 112.

In a step 115, an agitating rotation of rotary drum 24
is stopped by stopping a driving of motor 28 with the use of
control unit 44, thereby completing the wash cycle. In a

step 116, it goes to a next cycle, e.g., a rinse cycle or
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tenperature washing is considered to be inconplete
and, thus, it is returned to the step 112. In a step
115, an agitating rotation of rotary drum?24 is

st opped by stopping a driving of notor 28 with the
use of 25 control unit 44, thereby conpleting the
wash cycle. In a step 116, it goes to a next cycle,
e.g., arinse cycle or -16 the like. As described
above, in the high tenperature washing cycle in
@cqnrgance with this preferred enbodi ment, the small
anount of agitation is executed during the first half

5 agiAat iBgceReEal i LNt i knt heysSeqopd A, i ne _
tenperature T2 (e.g., 50 C)nis achieged_ A Cg%%?%gisﬁaShlng

cyclleoatint cadd@ddadk® f i thot @hiHg grat sl UBBSdiment, the
decreases and, thus, operation failures caused by

sad 1t empenat wie dgidgasn icaredeeqreeyenixeichg Atk first half
al so, even in case the washing time 10 is extended,
acRéabpePat | oRecahipe nowndlly cbhei nuedcondi | ptddetermined
tcorrpletion of the cycle, Noreover, by extending the
SUBFpaU EP e et ety t AR aGilt atF onshlevpdet s Asicardiowly, a
BASE BBILS R sty LR R D A Spanced
O P R ST gk AT, SRl Piproace
cHiepasepRScp e, A LTS e R % p e cam
i€) exAenaed, Ndhs dheraisdl NGan be normally continued until
the completion of the cycle. Moreover, by extending the
stopped time between the agitations, effects of a hot water
washing are achieved, resulting in an enhanced cleaning
effect.

Meanwhile, in the second half agitating operation, the
large amount agitation is executed in a state of high
temperature ranging from the second predetermined
temperature T2 (e.g., 50 °C) to the first predetermined
temperature Tl (e.qg., 90 °C). Accordingly, the washing
water of a high temperature is sufficiently applied to the
laundry articles, thereby enabling to improve the cleaning
efficiency and the sterilizing efficiency.

Consequently, in case the amount of laundry articles
is large (e.g., 6 kg) or a feed water temperature is low

(e.g., 15 °C), since a period of time required for

increasing washing water temperature to the second
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20 water of a high tenperature is sufficiently

applied to the laundry articles, thereby enabling to

i mprove the cleaning efficiency and the sterilizing

efficiency. Consequently, in case the anmount of

| aundry articles is large (e.g., 6 kg) or a feed

wat er tenperature is low 25 (e.g., 15 C, since a

period of time required for increasing washi ng water

tenperature to the second -17 predeterm ned

S} FGPe AT peesrt s reoAgebecmaareldget hea fimst for the
al f %.itatin oper ati on becones | onger. However, the

é}&ﬁ'fal i PG W9 EPGEBFea8e b eaREle St Hwsoea .| oldwever, the
nggﬁAégst%lLs reduced. Further, the washing tinme can

456 UExt SHEE B Tt TS FEFiFE1eDr 882t efhifed @ 1oad to motor

rat |, of Lre hi gh_t.enperature is

2%@%?%6@ .Cgﬁi%he otrgﬁgﬁéngﬁﬁlﬁaﬁﬁi? t W Qnioifht Pof extended

dndundrapaar ki S 4 : a .
tenperafﬁrgiféghﬁgﬁé§g@%é%?%g of ﬁl%gﬁéﬁei%%rggsf%gdeSlred

hiilge  teaglimg Rl efs t gaResdédr e o a s edehermiBedt in case
tenperature 10 becones shortened. Accordingly, the

thes emguiti nefbecomely saotichad tike sghlaticgh AUMRRYY water
of the laundry articles is reduced, preventing the
teaperatuoe tike haghdryp gredicidsofr cnmmbeifng damageding the
and .shrunken fromthe high tenperature agitation. 15
WASHABHd Wi leter FEHPEABGHTRENE) M gPreédshiewmiasd temperature

operation flowchart of prinpcipal parts of a drum
bf 38’@@5\@5%10@: i neAFﬁg}é@%’BQ %ncdhfi t Kaghébgofgme becomes

sBB?%eE&Eﬁtﬁﬂ?og59EQ£i8£ %Q%nge%%Pttﬁgvig%h%gy articles 1is
reduced, preventing the fabrics of the laundry articles from
being damaged and shrunken from the high temperature
agitation.

(Second preferred embodiment)

Fig. 6 shows an operation flowchart of principal parts-
of a drum type washing machine in accordance with a second
preferred embodiment of the present invention.

In the first agitating operation of the high
temperature washing cycle, control unit 44 repeats an
agitating of a cycle, i.e., a combination of a low agitation
having a low rate of the agitating time (e.g., 7 sec
agitation and 23 sec stop) and a high agitation having a
high rate of the agitating time (e.g., 20 sec agitation and
4 sec stop) compared to the low agitation. This is for

preventing a water temperature detecting accuracy from being
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In the first agitating operation of the high 20

t enperature washing cycle, control unit 44 repeats an
agitating of a cycle, i.e., a conbination of a | ow
agitation having a lowrate of the agitating tine
(e.g., 7 sec agitation and 23 sec stop) and a high
agitation having a high rate of the agitating tine
(e.g., 20 sec agitation and 25 4 sec stop) conpared
to the low agitation. This is for preventing a water

dedirpeirataiesl détectibng leccuoacyofdramibei Ngate 18 f the rotary
deteriorated due to the | ow operating rate of the
Go¥ar y0 diem fhrshe Mailifst apakhtagyt atdengitoper ath@Bed by an
.caused by an insufficient washing agitation. Since

Feshdgdalrg itte ttiissse Difncaeheotfiestparts are equal

og
Rreferred e%bogbnen%h the sane 5 reference nunerals
are USET t §'r epPEsentPhenPafiderhed demhpHément, the same

e O P | O O A Lt 2Tnd the

operation o af orenen

deeadaser yRgdr; 2 fr &l s S8 € equa
toathe stepsri§%§?§ %%%r%gftﬁglﬁi?gfg%%%¥%$red 10

enbodiamnina R, Nal 2R dRSEIRAN (0T Qo | L eBRerentsoned
omtted. |In the first agitating operation, washing
coaféguiratibeavedl blye heaseriddbei gtg%g)rggpl t8WL0Y of Fig. 6
control unit 44. Next, in a step 210, an agitating

argt #Aued ofo r bhar pregsun @4 ke Mgt ict edhby i NBreferred
notor 28 to performa low 15 agitation (agitation
epQodymeRrt . agP t B bR MRS QB BetoBt R redDIwEkaNp: eomitted.

see "11" of Fig. 5),..ln a step 211, it is checked
mhetﬁ%} Egend%ggﬂ: agitating operation, washing water is
heated by heater 41 being controlled by control unit 44.

Next, in a step 210, an agitating rotation of rotary
drum 24 is initiated by driving motor 28 to perform a low
agitation (agitation la, 7 sec agitation and 23 sec stop,
for example, see “II” of Fig. 5),.

In a step 211, it 1is checked whether or not an
agitating time S of the low agitation has reached a
predetermined time Sla (e.g., 5 min). If it has reached the
predetermined time Sla, it is allowed to proceed to a step
211 to execute a high agitation {agitation 1b, 20 sec
agitation and 4 sec stop, for example, see “II” of Fig. 5).
Meanwhile, if it has not reached the predetermined time Sla,
it is returned to the step 210.

In a step 213, it is checked whether or not an

agitating time S of the high agitation has reached a
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agitating time S of the |low agitation has reached a
predetermned tine Sla (e.g., 5 mn). If it has

reached the 20 predetermined tine Sla, it is allowed

to proceed to a step 211 to execute a high agitation
(agitation I b, 20 sec agitation and 4 sec stop, for
exanple, see "I1" of Fig. 5). Meanwhile, if it has

not reached the predetermned tinme Sla, it is

returned to the step 210. 25 In a step 213, it is

Whed t agj t t S of t he

pggggkggm h@{ AL 2% gi]?%hpredg¥e e E??ﬁ?ed the

hi gh agltatlon as reac

pSblctérfined M. shb I&tha%'éﬁﬁ%WEhtPS proceed to a step
predeternined time SIb, is allowed to procee to a

2%tep MEbhwhWRanwhifeiti fhaé has natadeachedet Neredetermined
predetermned tinme Slb, it is returned to the step

thie. SBb) nita % epetdidhed ttd shehecdeed Adzet her or not a
washi ng water tenperature T has reached a second
preddtlerdmista® Aldwpertat g eclieckedgwhesbel) orl fott shasshing
reached the second predeterm ned tenperature T2, it

W?EG%J|§ﬁ%ﬁ?%%¥ﬁ&ﬁbc§édhﬁa ar©3eesfd %gl%%ﬁ@#@; predetermined
per at i Sstep 2 anwhil e it 10_has not
%&Pﬁ%e %eg%ﬁapprégetg$n1ngﬁ £Enp é?aFﬁF@hﬁ? tiye second

pfédé@éﬂﬁ%t erﬁﬁlaera}sguerpe ?'1:6) Jl._t k]e_gvl gf%r{pw%gl Bw proceed to a

agitating cyc : confbi‘nat i on

s@@éﬂ@téé’ftei@i\ﬂg{‘goﬁef &2t & of yﬂ@pa@lgatl plgﬁlhlwmle, if it

and a high agitation having a high rate of
hag|ﬁ@t|ﬂ@a&ﬁedlﬂnec@@Eaﬁadp&@dbhérhgﬂéagt%ﬁbb%%turé T2, it

repeated in the first agitating operation, although
ig tesmpeTeat uree the rorepurzilfoar m
Likewise, when the agitating cycle i.e., a combination
of a low agitation having a low rate of the agitating time

and a high agitation having a high rate of the agitating

time compared to the low agitation, is repeated in the first

- agitating operation, although a temperature is non-uniform

‘during the low agitation in which the laundry articles in

the rotary drum are not properly stirred due to a small
number of agitations, a uniform temperature can be achieved
by stirring the entire laundry articles during the high
agitation. Thus, it is possible to more precisely detect a
temperature of the washing water and that of the laundry
articles in the rotary drum.

Accordingly, in case a load to the motor increases due
to the extended washing time depending on the amount of

laundry articles or the feed water temperature, e.g., in
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during the low agitation in which the |laundry

articles in the rotary drumare not properly stirred

due to a small nunber of agitations, a uniform
tenperature can be achieved 20 by stirring the entire

| aundry articles during the high agitation. Thus, it

is possible to nore precisely detect a tenperature

of the washing water and that of the |laundry

articles in the rotary drum Accordingly, in case a
ch88Ur kO 1RGO OF 1 NG &3P 8 e 25 Cﬁféﬂfe Xt ended, water
washi ng tinme dependi ng on the anount o aundry
tafbbEAOSrOr i5he digedaWale@h QA abYk&r S0 thd N gi'r%Q half

case the anmount of laundry articles is |arge or
afeedt et efs dwpmersdat e diedady Bed®ehaniaal RWELOfity of
the first half agitation is suppressed, thereby
meeelncs ngopheapossi bifkiiflyres nmuwsed oper athen temperature
_failures caused by the tenperature 5 increase and
1RPEERFhgRRhecREshilRg tihge WaRliing tenpenatitea dfenprrature
shing water reaches the first predeterm ned _
O%@ngé?atﬂ?%h#ﬁg HeERE cOREFARY, ithecaddnste amasftermined
| aundr rticles.is small or the feed water
t‘%’r‘ e%a?é; rﬂer gT?s h rbh,tlh?i Nc Y T ehperdt uraSof tt?ﬁe amount of
yashi ui gk i.ncr e t he shing ti .
AT AL S ohadh, P2 Py ' Fe B thlopedTure i

f hj - :
hograged naed | esgembd tnken f rgm the t%rgg?éﬁggng%%#;%ulckly

washi ng. (Third preferred enbodi nen
irdreperat itk fWaanhy toigle pddidalshdid PaRkS 0fredult, the
drum type washi ng nachine in accordance with a
fabrics can be less damaged and less shrunken from the high
temperature washing.
{Third preferred embodiment)

Fig. 7 offers an operation flowchart of principal
parts of a drum type washing machine in accordance with a
third preferred embodiment of the present invention.

Control unit 44 in accordance with a third preferred
embodiment of ‘the present invention controls the operation
of the washing machine when failure of the heating unit or
the temperature detector occurs. This control is achieved
by allowing the operation of the washing machine to proceed
to a next <c¢ycle in case the first and the second
predetermined time are respectively detected in the first
and the second agitating operation of the high temperature

washing cycle. Since other parts are equal to those of the

first to the second embodiment, the same reference numerals
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third preferred enbodi mrent of the present invention.

Control unit 44 in accordance with a third preferred

enbodi ment of the present invention controls the

operation of the washing machi ne when failure of the
heating unit or 20 the tenperature detector occurs.

This control is achieved by allow ng the operation

of the washing machine to proceed to a next cycle in

case the first and the second predetermned tine are
AFEspeeed véloy depeeted i mhide Ahrstthandidtdg 138C0REscription
tagitating operation of the high tenperature 25

ERPhgWEyEl ke @pHeleedt her parts are equal to those
of t first to the second enbodi nent, the sane
ref erence al s 31 21 OReEAGded t 0of eprtdsent afheamentioned

c@ﬂgi he g ilefl]f escriptipon thereof wll be ‘
on1t%edé gé@e?ﬁa.ﬂg?,é%ﬁbﬁ PALi ofF QS tHE to 308 of Fig. 7
aﬁéo%%ﬁﬁﬁthﬂﬁeghecg E'gu@_ ion wi.ll be_described.

Steps 301 to 308 oP élg.qb‘ an%88e4U5|tP8 tiH& &t dpgeferred
erllfdd 1med08 & dihe f (elsdirglierg,ed enhodi ment, (so t hat

a description thereof mﬁll%ie onitte.é¥IW¥¥%fﬁ%ﬂ?mf%ted'

309, Icont raflefurBady, 44 #6 Bt @81 8N 42011t atiiNG . & Of At ] i

of rotary drum 24 by driving notor 28, theréﬁ} Pltating
rebedean ngfa forasty adictat ing eer ati9ong Nedbor N2@, thereby

step 310, 10 washing water is heated by controlling
AN AR 1 agdpatdng dperast ohreckeshetifera Atep 310,
LJot. an a itating time of the first agitating

058161';51 i 815 Jsgn % h cg)rﬁl?cslltllr;g écmmnm 4ied tinma step
319 (8 0rg 40y Sgefills of Fig §). 1 itis

sHor eri%hgﬁegk%deEthﬁFe&%téFﬁiﬁ%ﬁ Rgheasingi timg of the
first agitating operation is shorter - than a first
predetermined time S1 (e.g., 40 min, see “III” of Fig. 5).
If it is shorter than the first predetermined time S$1, it is
allowed to proceed to a step 312. However, if it is longer
than the first predetermined time S1, it is allowed to
proceed to a step 313.

In the step 312, it is checked ‘whether or not a
washing water temperature T has reached a second
predetermined temperature T2 (e.g., 50 °C). If it has
reached the second predetermined temperature T2, it is
allowed to proceed to a second agitating operation of the
step 313.

In other words, in the first agitating operation, if

the agitating time has reached the first predetermined time

51 despite that the washing water temperature has not
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15 allowed to proceed to a step 312. However, if it
is longer than the first predetermned tine Sl, it
is allowed to proceed to a step 313. In the step
312, it is checked whether or not a washing water
tenperature T has reached a second 20 predeterm ned
tenperature T2 (e.g., 50 ¢. If it has reached the
second predeterm ned tenperature T2, it is allowed
to proceed to a second agitating operation of the

retiepedlBhel Beobhdr pwesdserninéhieréhpsiat@id a8 N0the heating
operation, if 25 the agitating time has reached the

UfitEst opr edbeer hempdratuee Sletliespit e 1hatcéheiN@sHiNgto be
wat er tenperature has not -22 reached the second
apregefér m ABH: t ehpenat ute TIoet hetheathag senbtdoragitating
the tenperature detector is considered to be

°BERDFHET, CAnblet Rt FESRoes to the second agitating

' f.th t step., 51 t 314, it
ChecE hackeP ot Aot s i ERECHEA | HBSSheEheor not an

git aLi rat.i is shorter than a second
28 PERLInG0LL AL BT REDBHLBHd SISy, PN G Shorter

thhf. aS3echhdl bréSeSd@iiflq than t nd ' N o
pr edet er m ne ti e S2, it is al ow(éeg'c(f'o’ psroocnélend e 11T

o8t Bpg315) . However, 140 shbrirl $haAURhG Gl o] PN det e rmi
than the second predeternmned tinme S2, if)isqgﬁféaﬁﬁfmlned

timepBadcedt tic midiepdlif protded steépadliep 1315  However,
_checked whether or not the washing water tenperature

ifr REs isemditll at$i pet longer than the second predetermined
time S2, it is allowed to proceed to a step 316.

In the step 315, it 1is checked whether or not the
washing water temperature T has reached a first
predetermined temperature T1 (e.g., 90 °C). If it has
reached the second predetermined temperature T2, it is
allowed to proceed to the step 316 to turn off heater 41
with control unit 44.

In other words, in the second agitating -operation as
well as in the first one, if the agitating time has reached
the second predetermined time $2 despite that the washing
water temperature has not reached the first predetermined
temperature T1l, the heating unit or the temperature detector
is considered to be abnormal and, it proceeds to a next
cycle. |

Likewise, by limiting maximum agitating time, i.e.,

the first and the second predetermined time S1 and 82, in
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predeterm ned tenperature Tl (e.g., 90 C. If it has

15 reached the second predeterm ned tenperature T2,

it is allowed to proceed to the step 316 to turn off
heater 41 wth control unit 44. In other words, in

the second agitating operation as well as in the

first one, if the agitating tine has reached 20 the

second predetermned tine S2 despite that the washing

wat er tenperature has not reached the first

tpeedetrermaAgd thbeBpebalUAgi Tht 1 hhCopeRLE I\On UNite R  heater 41
the tenperature detector is considered to be
ocabriempelraande idetproaeeeds tis anf8EXbbleyebede?2ct the first
Li kewi se, by limting maxinumagitating tine, i.e.,

wakerf itempegadurhe Tdedord tpr edetier Miaidd reisme rSltlendlike, the
S2, in -23 the first and the second agitating
agpepLirenOPihehifbater e corplebperafiere det eptedet@rmined

th notngble 0 detect the first water tenperature TI
dl€ t 6"Fhei FFRY | utBS olSffre 1G4S t K@D adid atGaigried out.

i on._can ,be.conpl et, after the predeterm ned. 5
A??ﬁéagﬁ tfyifhelt %ﬁegﬁngﬁgﬁ%ltocdﬁ’ EArr FBR oiad to the

ol n, | . ’ ; he 1 oad
m?‘ﬁhgi?r dihpg aengtnt' Stl'péjsrﬁ{)#ue éfg%&?&%!b% %a%lu}?:%isl tfsr)ae%sed by

not o pr event e er eratl on .
tBAUSESnPYrathee t eTREerAY € gnchease gt he Qﬁg%% from an

damage from an unnecessary agitation. 10 (Four
uphetessedyeapoehnemt) Fig. 8 provides an operation

flowchart of principal parts of a drumtype washing
{(Faghtheprafaccad danesd indiit ja

Fig. 8 provides an operation flowchart of principal
parts of a drum type washing machine in accordance with a
fourth preferred embodiment of the present invention.

Control unit 44 in .accordance with the fourth
preferred embodiment is configured to execute the high
temperature washing cycle for a third predetermined time 83
{e.g., 60 min). The third predetermined time S3 indicates a
minimum agitating time for ensuring the cleaning efficiency
or the sterilizing efficiency required in the high
temperature washing cycle. Since other parts are eqgual to
those of the first to the third preferred embodiment, the
same reference numerals are used to represent them and the
detailed description thereof will be omitted.

Hereinafter, an operation of the aforementioned

configuration will be described. Steps 401 to 414 of Fig. 8

are equal to the steps 101 to 114 of the first preferred
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fourth preferred enbodi nent of the present invention.
Control unit 44 in accordance with the fourth 15
preferred enbodi nent is configured to execute the

hi gh tenperature washing cycle for a third
predetermned tine S3 (e.g., 60 mn). The third
predeterm ned tine S3 indicates a mninum agitating
time for ensuring the cleaning efficiency or the
sterjlizing efficiency required in the high 20

PR MSNGr e SRashRfigacieseristnce vhheeopawisl abe omitted.
equal _to those of the first to the third preferred
embodf treht 3 ¢he! L yane iefisr eftac kasherhsthear eomseot t the high

repr nt._them and the ,detailed description thereof
tﬁF%S”S%tt‘é%&% ei haf'Per ,18n JP&G&E ontlbnt hahe third

Laned . 25 configuratiaon will be described.
RS TR R 4o R bl i % RETE & Fig 5.
1¥03i+t 9 slh4, fin ferr -24 enbodinment, so ., |
t hat asdescrfrzjlze& ihcglr?nt I’%tree%rfh%vﬁlﬁgeedeotrﬁ D 1 s3, it is

asfepedlbo protsegheskedsvhietheg or not the high
tenperature washing tinme is longer than the third
pr edefrertmenegkdp Nl 653 s Gagi € 1Bd), r €81 dn o Of &
5. 5 1f it is longer thaﬁgthe tﬁ?rd pre&g%é?ﬁiaé%gky drum
24j #8 sBoppediky atopmot to griceeg 60 mosdem#LGith Nthe use
%he step 416, the agitating rotation of rotary drum
054 TSt Vppedity 4foppirRrebyr iadmpgedfimpt ahe28wikhh cycle.
Tﬁ@g use of ,control unit 44, thereby conpleting the
wash® cyefe. TH099REr £3f PerStar 4bRsikovwhichep 4B&tH rycle is

oybigh.@ next cycle is executed.

Meanwhile, if the high temperature washing time is

equal to and shorter than the predetermined time S (e.g., 60
min) in the step 415, it goes to a step 417 where a rotation
of rotary drum 24 is controlled as in the second agitating
operation of the step 412 wuntil it reaches the third
predetermined time S3.

As described above, in accordance with this preferred
embodiment, the high temperature washing cycle is performed
for more than a minimum predetermined time, i.e., the third
predetermined time S3, capable of at least ensuring the
efficiency thereof. Accordingly, even if the amount of
laundry articles is small or the feed water temperature is
high, it can be ensured that the operation is executed for a
predetermined time until a predetermined water temperature

is achieved, thereby preventing the cleaning efficiency or
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Meanwhile, if the high tenperature washing tine is
equal to and shorter than the predetermned tine S
(e.g., 60 mn) in the step 415, it goes to a step
417 where a rotation 15 of rotary drum?24 is
controlled as in the second agitating operation of
the step 412 until it reaches the third
predeterm ned tinme S3. As described above, in
accordance with this preferred enbodinent, the high

thenpes Al U1 £ M@ Sdf M- Gl 2 ﬂr%ﬂ%él%&%téplgﬂté@éﬁae to an

than a m ni num predeternned tine .e., the th
epregetenpiaetohi bE Gde capabltei rof SbetL8SEn ENSHET AT result,
the efficiency thereof. Accordingly, even if the
ibnouat pbsskhliadr yoar tipkesei sasdal bparintike feed cleaning
wat er tenperature is high, it can be ensured that
efﬁjecjefp’iéﬁﬁét i | ot e e caultead: i ng 2% fifriedetrenymi ned ttihee high
unti | %gedetern1ned wat er tenperature is achieved,

LRGeS AR MEHE@%! eaning efficiency or  -25

t he AN eff|C| ncy from bej ng _deteriorated

due ?&%hﬁugéar ﬂgtf%ﬁ 5P1Pﬁ@'agffathg he step 417,
h%lﬁthfnmaéstbher S%l ’ con Sl,'i.pociSSI bl glﬁ hg malntaln the

optim z eani ng  efticiency
wadield | ZaR@ref fLg) @P&%’uf@ the 5l ghy e §€§gcpr? Fﬁe%etermn.ned

wat er” washi ng. Although heater 41 iIs turne

tdnipeesttan- 417 whikeat eindltaiy, beyont ofdnontd Ol’dkﬂéj th_eanlng
thereby maintain the mashlng water tenperature T a

e fhie isgeondpredeteramined inyespéiat shey .whi ch, in

turn, will enhance the cleaning 10 efficiency or the

st er PBi Aasgrébfeidciadmode, in the drum type washing machine
in accordance with the present invention, in case a load to
the motor increases due to the extended washing time
depending on the amount of laundry articles or the feed
water temperature, e.g., in case the amount of laundry
articles is large or a feed water temperature is low, a
mechanical power of the first half agitation is suppressed,
thereby reducing the possibility of the motor’s operation
failures caused by the temperature increase of the motor and
ensuring the washing time until a temperature of the washing
water reaches a predetermined temperature. On the contrary,
in case the amount of laundry articles is small or the feed
water temperature is high, since a temperature of the
washing water quickly increases, the washing time is

controlled to become short. Consequently, the fabrics can

be less damaged and less shrunken from the high temperature

_2 6_



As descri bed above, in the drumtype washi ng machi ne

i n accordance with the present invention, in case a

load to the notor increases due to the extended

washing tinme depending on the anmount of |aundry

articles or the feed 15 water tenperature, e.g., in

case the anpunt of laundry articles is large or a

feed water tenperature is low, a nechanical power of

the first half agitation is suppressed, thereby

weghiegng t hBoposshhisl i trpaebnt hethBt OfprepRY atiBntion is
failures caused by the tenperature increase of the
SRBLOFARHR 50 ehsdFimgtvhe washiing tnarehimt i hading a drying
ftengerature of the washing water reaches a -
preuet’r ni ned tenmperature. On the contrary, in case

t he %ﬁ?ﬂ%ttﬁf Iaundry.articles is small or the feed
wat er  temper at ute' FEHIG 2% b ashenperatuce seiribieel with

rashing: yat £ LLGklLy increases,. the washing tine is
%%écontr%?fe% geggéﬁﬁ% éﬁg? m E§Eq6§nWP§& #I5e understood
b abiidgse cakiihed ess, daprged,.an ess shrunken from
theNghtamaMuma-26W£%ggmhfﬁﬁ%ﬁeﬁwmmw and
modiref preasient ma e iiid Svi Rl GablLe (o f%{#{”
washi ng machi ne having a drying Shc?iéﬁ. |F%%$%50pe of
thevieneandri omas shekst isteoivi nanbledes el bRed Wt i3 .
respect to the preferred enbodi nents, it will be
understood by those skilled in the art that various
changes and nodification may be nmade w t hout
departing fromthe scope of the invention as defined

in the followi ng clainms. -27
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What is clained is: 1. A drumtype washi ng machi ne
equi pped wth a washing nachine main body having an
openi ng whose front portion is 5 provided with an
openi ng/ cl osi ng door, conprising: a cylindrica
rotary drum having a bottom portion and a horizontal
or a slanted rotational axis; a cylindrical water tub
having a bottom portion, the cylindrical water tub
incorporating therein the rotary drum 10 in such a
t.q alkLow the rotary drumto rotate therein; a
‘%%%bfg%%%arg?gt%ﬁg theyrotary drum a heating unit
for heating washing water in the water tub; a
tenperature detector for detecting a tenperature of

15 thg w@gﬁingﬁgt LD ; tub:. a ter. suppl , _
unit for controlliﬁ%sgaggng¥9% %réghﬂ%%%$nglﬁ§té$ Yiashing
nianthd niehénaat @fodubhadi M@t 8h  loeweli nde r : :
detecting a Ievgf of tﬁ% was inénaayggggnj%ﬁéyaa?%¥tlon 1S
Fngtyided sivaten dpahnhggclobingofosONtddi Ngidqdrain
~of the washing water in the water tub; and a

cont rd| $eFifdrigoht roterpgdavsehiaesngf acyteom portion and
i ncl udi ng wash, rinse and water-extraction by

cHRELEPIFRY OF e sbebEedt hetabhenaly amit; the water

supph¥ un'HHﬁ?qﬁ%Pe 25 water draining unit with data

i nput? eW T Yth 3" t BApEFatiite hafeirkctar battiomhepamdtiom, the

c&ggﬁhrgggxfcv}ag{ér\A@%Eeii%cior}p%rgtqgg -t%grein the rotary drum
in such a way to allow the rortary drum to rotate therein;

a motor for rotating the rotary drum;

a heating unit fbr\heating washing water in the water
tub; |

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

a wa.ter 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;

‘@ water draining unit for controlling a drain of the
washing water in the water tub; énd

a controller 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 with data inputted from the temperature

detector and the water level detector, wherein in a high
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tenperature washing cycle for perform ng a washing

with washing water heated above a first

predeterm ned tenperature by controlling the heating

unit, the controller sets a rate of an agitating

time in a first agitating operation to be 5 | ower

than a rate of an agitating tine in a second

agitating operation, the first agitating operation

for rotating the rotary drumuntil a tenperature of
térepaneat ek Waslhiggwat g&ler eashep - RR%ARY, & washing with
predeterm ned tenperature |ower than the first

R et @rnitred Heertmel athures andf1het seeondt A{tald NG rature
operation for rotating the rotary drumuntil the

Renperat e bingfthhdiomshiagumater thacreaseslfeemsthe 2 rate
second predeterm ned tenperature to the first
%?e@%téﬁﬁFﬁEéngeﬁﬁ@PaﬂJFe@ Zirmie dridmtiype wweshitgon to be

chi of claim1, wherein the 15 control unit
}f%g’peera?%‘aa{l 1S 3Gi 4t #8n AENGHoL BT 119w dite 2ofsemend agitating

| | t] hi gh Itati hayi hi gh
B S, T BB BT RPBa o e arpuotating  the

e of 11 g 11 e “t8 Fhé qrowotating
o ot e ke Ao AL 950 PR g el iprhipe water

nesihieRg A86REBRA0TH HE B A Bed. +WABLELD, LN CASE a
first and a seconé)predeterni%ed naggﬁ%ﬁ$¥%néQHer than the

fireset pradememt ho®s wipd Lspees | waky el ec.ste%rch %Iaﬁtating
first and the second agitating operation of a hig
perpsranuiter23onashnggtbycimetadrie deant uekiUnikhe temperature
cong!etes a cycle being ‘executed and carries out a

Otk ecy@séingpgater increases from the second predetermined

temperature to the first predetermined temperature.

2. The drum type washing machine of claim 1, wherein the
control unit repeats a low agitation having a low rate of an
agitating time and a high agitation having a high rate of
the agitating time compared to the low agitation in the

first'agitéting operation of the high temperature washing

cycle.

3. The drum type washing machine of claim 1 or 2, wherein
in case a first and a second predetermined maximum time of
preset maximum times are respectively detected in the first
and the second agitating operation of a high temperature
washing cycle, the control wunit completes a cycle being

executed and carries out a next cycle.
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4. The drum type washi ng machi ne of any one of clains
1 to 3, wherein the control unit executes a high
tenperature washing cycle for a third m ni num
agitating tinme required for an agitation. -30

4. The drum type washing machine of any one of claims 1
to 3, wherein the control unit executes a high temperature
washing cycle for a third minimum agitating time required

for an agitation.
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