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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
havi ng a horizontal or a slanted rotational axis. 10
Background of the Invention In general, conventional
drum type washi ng nachi ne has a function of heating
washing water to a high tenperature in order to
enhance a cl eani ngraf freatr efadundma@itNgc! es or 15
destroy gerns clinging to the laundry articles (see,
e.g., Japanese Patent Lai d-open Application No.
H10- 263285). Fig. 9 shows a conventional drumtype
Rigsil od behilngentisol osed i n Japanese Patent
Lai d-open Application No. H10- 263285. Hereinafter, a
configuration thereof will be 20 described. As shown
in Fi 9, rotary drum1 provided wwth a nunber of
drun1 X% f BF§PPBhs 1D VERTLPR ERtiEtE Scyte ndr deam vidite  washing
tub 3 such a,wa hat rotary

ora ted in water g t
T |8raPF5$@am%8gr%?<a*ee % heRsln. CEREC enti b —extraction
ch tl@tsl ggid‘z%h%hqf tke lns f éro dr’lru(.:merh ra“n%}c_glx%lshorizontal or

otation of rotary run1 n appr oxi
ah@nbﬁeeaakogh£§8559naxfyfthef -1 the other end
thereof is fixed to idler pulley 5. Rotary druml is
driven to rotate by first notor 6 with a first

Background of the Invention

In general, conventional drum type washing machine has
a function of heating washing water to a high temperature in

order to enhance a cleaning effect of laundry articles or

destroy germs clinging to the laundry articles (see, e.g.,

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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rotational speed NN (e.g., 53 rpm during wash or

rinse cycle. Further, rotary drum1l is driven to

rotate by second 5 notor 7 with a second rotationa

speed N2 (e.g., 1000 rpn) 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

genneehed tadf ithet-cb@l ar a | lar g

reduction ratio via beﬁf gygﬁﬁytﬁéslmgﬁ?ggggjfﬂ{ 5. Rotary

diotrar § dsundrivahn ad oot otat bgnati shReedot MIEEeAS th a first

second notor 7 is connected to second idler pulley 5b

HebAthigonagl sapéédr éducte om. r ati3o vpa) be:hirﬁlganﬁa&lilu%r rinse

rotates the 15 rotary drum1 at a high rotationa

Giseledr. \Rairéherubrgtang| doingl wasedriubnmabnrbbdye 3ay second

haV|n an, approximately circular cross section about
W%Wéfi‘ gecand apprExPratelspesicr ¢l2 afe viater1@UD rpm)

: nt pIa 3b fg coverin an openi ng of water tub
FpG

lﬁlgoc?df fRE FaPBsC¥6lEherein rotary drum 1.

Rot ar a are onfigured to
approﬁlg% %dc%%%%nérlc C|r§uléVinféﬁ%% teJ]to idler

guatial) nlgxﬁl'&afb(el%s' B andi kectiq l%e%%lg'@i I Cui‘& eJE %ulley 5 is

rotat’ing shaft 4. Approxi fmate recessed hea

paleafirRid LipitH Stﬁéo\ﬂﬁ%@ alr arBah-eALROMHOR, Of t’E'S be more

water tub 3 to 25 accomvodate therein heater
ShiodIf ityb 3 viss suspandedis ncmﬁabﬂgdm@hlﬂl&ﬁlirupéa&iypulley

-2 10 so that it can nove in left/right and to-and-fr
5a having a large reduction ratio wvia 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 ratio 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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directions by springs 11 and its vibration generated

during the water-extraction cycle is reduced by

vi bration 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 nmachine nmain

body 10 and al so for reducing a vibration generated

during the water-extraction cycle. Furthernore, by
1eoNRRCt ikpg one+en or .| of .wa L. ho 16,.t0_a,

10 botton1portiongg? m%?g? t%g 3&§EE¢%%%H%th%$denE& afid-fro
Jiareldtonnst BT e@fr ihgswatieradl ai #s Pl o MNaSdh &8, Wad €luring
in water tub 3 can be drained out. In a | ower

bhiec waitey -ektheat ton 1dycléefrperatiueea dey eeiwratdBorNdamper 12.
anti-overheating device 19 are fixed to a bottom
Fygthesnwetewateb Bubsmaippbotgd3by 4t Appiioxstbdel yeight 13
cylindrical packing nenber 20 is fornmed of a.
orexPEFECHRLRE | al tSudH Eatitbegenerahed i derand a normal
WégnnectgFan openi ng portion of water tub 3 provided at

e~ SFEFEFEAPT pIBite-Sas TEOFr ot 1 opeditrg sdeiscar fodreashing

T R ST U L

' Lno. fi:-xed e 3b

sESFpRtieuttgy b OULEELIOBLEPLAN eIy, g gpermor,

bgh%oﬁmﬁl@&ﬁ:iﬁ@e@n@g RRI 1HOPt Pbn WVBENLAGHTBUNG, BLD 15 o 4
ody 10. Water supply valve 22 supplies water into

boaten tpddrtd.on25 Conttel! efulz3 3¢id ok feORANRALF OB Ofportion

first and second notor 6 and 7, heater 14, water

tHeaeaf ptopvdfer witain supmd y17,3 washing 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 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 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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valve 22 or the like. Further, controller 23 includes
a control unit for controlling a series of cycles

i ncluding wash, rinse, water-extraction or the like
in sequence, an input unit, a display unit and the
like. 5 An operation of the washi ng machi ne having the
af orenmenti oned configuration will now be descri bed.
After opening door 21, laundry articles are | oaded
into rotary drum 1. After the operation is initiated

vAY vEUIdY Ngr ORRR  POMET S%E%Hg(:nmco%hﬁ%le%nd %glhdes a

switch (not shown) 10 provided at the contro

conrrpll ahed, m&t ekohSroSUPRYi @d r 8k

supply val ve 22. The supplybof %aa%%ﬁlgks?%%peéﬁm% Gruding
wekb, watieisel, ewed t eteteedimrb tijora. ¥at ehe lleMel d8t @el@lnce, an
(not shown) reaches in a preset water |level and,

ipRuh, uhitsta ndteplsy iwndr amh. tHaurliing t he mashlng 15
_cycle wat er gets absorbed into the laundry articles.

For Ahi ©ReERGHEN wekler ther ephehispedmachtiaey dravmn the
i.s _driven 8 rotate at a | ow speed by first notor 6

afPTRMSR IR F8P§%BBHQF1§Be§&lM noambqehéiqss;ameyl After
d 1 d
OE%%% éng rmf:%]ﬁs g}‘?’ Xgrfllljﬁlt%]gen%gg S]%?‘P%?ei%eﬁnto rotary
d f t Au th t h
AfRPRET A3LEr3 CHE (SRR HR! BL. (i chlieal WP HBRIES on a

pb#Br 3 stv@ tant an@it. LeERENH at YL & %ndstgpgtszstch (not shown)
tenperature of washing water with an aid of

- prenpesdt e datectontdSl1eb Af3 er sCoMRhehbLeB: 8k, ”k@at%r is

wash cycle, washing water is drained fromwater tub
syp bipet dvy ngpeed einglreanepusppply 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. Puring the washing
cycle, water gets absorbed into the laundry articles. For:
this reason, water is replenished, rotary drum 1 is driven
tb 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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-4 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
laundry articles is squeezed out by a centrifuga
force. At this time, if the laundry articles are not
arranged in a balanced manner inside rotary drum1,
t leb [ S tary :
ater Lun’s GtRe IhEeturerdparadinhd BoVchy Yhadning cvele
ak2 darpdes bhe.vibration therefromduring the water-
extraction cycle and al so anti-vibration unit prevents
the Nibimgi chef nomdeiang acansfrercgdiép WRSRIRY drum 1 is
machi ne main body 10 during the nornal
drdtren- & rectdton aychkehigbwererd iby ssetondnmenstironalwith a
configuration, washing 15 water tenperature contro
S&A@ i FR A hi ot lof SBAFHOMA t §Oi rEhathe wadshi men waher laundry
t rature are attained m xi ng of ~ washi ng wat er ]
afgggﬁFFndj?r%ﬁH?%ﬁ i%ﬂtog¥r61a$?ﬂ5rﬁﬁﬁ%¥llﬁoﬁﬁ§ﬁ t A& this
hi g er_Jj.s.r ired to be heated to a_ _hj
e erd, (e Tl BaEFIEE E0P e %) ot €t gl e phanced
i-n k JE, ta u . . be spen
ot e unshy ry var o 1o Trar RS RBEErs sucn
abnebeasyngriiel, tehedr Vaghi Nt i ke AL tH iS4 necT “fration
in washing time may result in increase in nunber o
daopear d2addnpackwahe vidtrations teferleFe ORI ndf WHe water-

translating into increase in 25 notor |oad, which, in
extiracthey kyadet enoperlad omatifaibseson unit prevents the
vibration from being transferred to washing machine main
body 10 during the normal water-extraction cycle.

However, in such conventional configuration, 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 intoc increase in

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

of the motor caused by increase in motor temperature caused
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of the notor caused by increase in notor tenperature
caused -5 by increase in notor |oad. On the other
hand, in case the washing tine is set, if the anount
of laundry articles is large or the tenperature of
water fed into the drumis not high enough, the water

tenperature may not reach the preset 5 level. In such

case, desired effects of high tenperature washing

cycle, i.e., cleaning and sterilizing, may not be

geal hdeshsd N QdgditdPni i f thgampunt, af l?&@gﬂy in case the
articles is small, a stirring tine may beCone

WHYIEORE S@Ihd YisT 884 ti1B9 dHk f ARSIt dBFRAS \Ory articles is
shrinkage. long, 10 Further, since the operation

feaideuras timy oemperdtude dfabhbgrUREE 9hta LR AIMI s not
detector for the washing water, counterneasures

}H-gﬁj lﬁﬂoqghi)sé:hﬂ oltenrs tstaqud roh talrso m Hdmlﬁmﬂi .e’dhe 1§reset
Summary of the Invention It is, therefore, an object

I athe” pteserEhi meeati slesituedreffeetsa dEumitgipetemperature
wyazﬂjng machi ne, capabl e of reducing fabric damages

29 F1D al notor ChEERADE @k cE ey o igfd ecmeyofnot  be
,gh re. washj regardl ess of the anount )
R y P e B T e o SprEEsticies is
[ - Lk hj tenperature washing cycle, for
B 5r nong 5 kSR ng ot h WALn R T or PHEMGAF25bLE along,

readet 8y Redab BIPeIMIE o 231 1 AGRRY dance with the
present i nvention, there is

Further, since the operation failures may occur in a
heating unit or a temperature detector for the washing water,
countermeasures against those problems should also be

implemented.

Summary of the Invention

It is, therefore, an object of the present invention
to provide a drum type washing machine capable of reducing
fabric damages and a load to a motor without arfecting-
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 the present invention, there is

provided a drum type washing machine equipped with a washing
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provided a drumtype washi ng machi ne equi pped with a
washing -6 machine main body having an openi ng whose
front portion is provided with an opening/cl osing
door, the drumtype washing nachine including: a
cylindrical rotary drumhaving a bottom portion and a
horizontal or a slanted rotational axis; a5
cylindrical water tub having a bottom portion, the
rotary drumincorporated in the cyli ndrltcal }Na:er tub
i : - t rot.ar. rumto ro e . :
Tﬁrflgﬁ;r%lmng}ty%??f %%b@fé‘%tggi r?g)et %1 ro"%LhaorS.ye P T gPortion is
heatidegl wiith fer Jpeatingy cWashihag do\él%t,e!'thle”fgﬂﬁ WOLE" washing
tub; a tenperature detector for detecting a
neTtpercatined udfi niphe anaghii Agrweber rbBatkhedwahehaltthy 8 bottom
wat er supply unit for controlling a supply of the
REEHIoNg anéit er hontizdatiewader at ubl amt et ebthe¥Bhal axis; a
detector for detecting a |level of the washing water
G iR igadevatay hubwhesingdr & nbagtomi pofréion, the rotary
c{:ontr.ollin%a draip of the washing 15 water in the
fert PR bt r bl ecyildndsdsedolWa tiay atuBefnesuch a
f cl L ncludi.ng wash, rinse and water-extraction
w% g:)éntaﬁglolwi %.51 % Iﬁréjgcr?&yoﬁrufrhet%erﬁtiar@ Lﬁﬂetljelﬁh'g ?\Hﬁ@?or for
L it h te Lning unjit_wt at a .
et oo hey el & P AL By e Cl ' cf Prethin erashing
Ma@é@|iﬁetﬁétﬂétefhﬁﬁﬁLnaZthﬁefapﬁ%Q &ggg§§ﬁ§u£§%.% tecting
washi ng cycle for perform ng a washing W washi %
anettempeneahe® abpvehe fhdsiify edakerm Nedepbenpgrature . 4
by controlling the heating unit, the controller sets
vateat supblan wyit afongcbhmeclhiagf id sfumd§ abkNGhe washing
operation to be lower than a rate of an agitating tine

- WARER into the water tub; a water level detector for

‘detecting a level of the washing water in the water tub; a

water draining unit for controlling a drain of the washing
water in the water tub; and 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 ﬁater 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 in 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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25 second agitating operation, the first agitating
operation for rotating the rotary drumuntil a
tenperature of the 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

AR 1 Dedhd eTREEBLU! &0 Bl &l Descripllon of 108 ornined

Drawi ngs 10 The above an er objects an

timpddi@ tupeesRilfe d VIR | @AW A1l ECOPE 2PD de%ﬂ%)erature
the followi ng description of preferred e

i/ ethd Nseerpdingd i Oft 1 i t bpébetﬂéﬁomnyfd&ﬂfr@/\ﬂmé, rotary
in which: Fig. 1 shows a vertical sectional view of a

drum unyipiel  1Be washiprgataehki e | thaceRistange witldy aincreases
first ﬁreferred enbodi nent of the present invention;

oy, pheeseerord prsivtesinigiatuiterpeoait uticagtam bhe first
the drum,type washi ng machi ne; Fig. 3 provides an
Rﬁ%dEFﬁeﬂlpﬁGnFeWP%ﬁPB?r%n input 20 setting unit and a

di splay unit of the drumtype washing machine; Fig. 4

presents an operatron flowchart of principal parts of
) . Fig. 5 offers a view

imam ) =YteHperat ure washing cycle
of the drum type mashrng machi ne; Fig. 6 represents
an operation flowhart of principal

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
flowmchart of principal parts of a drumtype washi ng
machi ne in accordance with a fourth preferred

di h e .Lnventi.on; and Fig. IS a ,

psg?gi%gfgiéggﬁéng B%ié%%%%ng ggﬁggﬁk?oh%lacgﬂra?ﬁﬁ? with a
sb¥H8d V\BshE ChRY i et |t ;0 i

Pr ef e\r,?e% éE]ﬁn%%%i ment ll—nlllear%é:ia ndalfst e%sggée er{rtr gélqenttq%n'
enbodiigent 3 afediR@ spr 88€Npedar i Sy etulQenWrkl 88 principal
described wth reference to the acconpanying draw ngs.
paonever, a hiryer esgrd vavBDhoRdchin®otid | fbé6iifce with a
those preferred enbodi nents. (First preferred
tehpdddrefryred gnbbddmens af ong tpmisealt SJeeknenah;vi ew

of a _drum_ 20 type washing machine in accordance with

a fi Fi@-plefidlisdrasapodrmepersit iidre fProasbatrt of principal
invention; Fig. 2 describes a partial control circuit
P L KOBi é‘grcgﬁ%ﬁ‘bftﬂr?e YRS R p@achdas nigt naesrFaRtRWith a

' ' . _Fi 3 id | d front vi f
et ettt SR ARRERE 101G Ry aree dhventing: and

d , i i ' Fi.g. 1: .Fig. 4 .

ot oo ErPe® U BN SROHPobh ChPu 5 s sgye onal
dtli€ tybe washing machine.

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 machi ne 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,

drQtmar . has rotat i shaft (central axis of.

r ot at?yoﬁr% u‘g%;lg%lg@i g%ghégét'he&% rc%gﬁ]t'er§of)flit‘gtrzﬁ’t ionv e for
seheragf roueh bhaligh demedion o Lhenisgntialca%es 9 drum
rotation thereof i's declined toward a rear” portion of

tvbe washimg mmcthime. skowotiat ipngl force of nmotor 28
installed at an outer bottom surface of water tub 26

is thansflrstethttagd ron afiing shaf tyPindtical bebtab? drum 24
tightly hung 15 between driving pulley 50 fixed to a
hpBLREi endotders Birfamn ot s 2@randded eritpuld eguber of drum
instal| ed around an end portion _of rotating shaft 27
PELLFRVECHIOL 2T i RY dEdm U ¥ reyhiediicak ovakt daadd also is

several agitation

, di. t.i .. B i di

LKl P BRSO B L6 Dy CHErS @ e L9 adt is
ades’ hner sut Face “of T ar |

o8y’ Y, 28Rt dhsab il o RO BPPRY 2t e 24 has

r?ﬂggiﬁ@ %ﬁ@!é@&r@pu@mgoﬁ%gggﬁi Qgeﬁ??gr%%ded at the

ormed on upward slant surface 0 nt portion
cohteasbifngréo@chidie HheReB@dYsi3oh Camake 32%irection of the

opened/ cl osed by door 31. By openi ng door 31, laundry
cantrzl esxtanobe rbtadédni nihemd uid cadeti Ae®MceRbadyYa rear
pgégggf4bf 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 wvia 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 bedy 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 in washing nmachine main body 30 so that it
can rock in left/right and to-and-fro3 dlrectko?s_?y
j 1§, S d er.34 so that ,its
1%?%&§?i§%t%gdf% ucggggﬁ%ft%§¥?9§5988%888%PH9Ogﬁglfﬁ 26a of

Ot hbO f er i ui a .

SOrEPORUB L M PSR UL SRS, Bl RHPlg unscading

drieeriagf 24a.VaFRirtherdi iovalng b, syBshNgoWat &isdd) door 31

water tub 26 can be drained therethrough. Vater

Isupphyigated teaber csoppd yoyniddudTingUapbl eBodRi®S unit 40

into water tub 26 via detergent dispenser 35 15 and

dngies shpppperahten toB8haMtashirey ebactetest or 39

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

pr ovi'RYRF Hed &g He’*atstuf?g?q}nﬂqd) lrjzwagﬂhiiggzmar??mgmaﬂgi body
ter d_tepperature detector or detecting

%ngrﬁgr a?ﬂ?% A3 t it wakPfhg Wat ebeke/ BRHohaneand ovier-and-fro

' f t t ub , .20 laundry articles in rotar
d%?%%#%QH%aﬁ béﬁ%Féghe%§mFP% Hot SHRPErLefh Rhj damper 3 so

thRRef ercedigyhedipent, f rOtﬁéy% Lym §f43§%%$%ﬂg one

rotating shaft 27 installe dt t SRt er _
ehbepeetisnchrt atethgrdihecbhaniff 3bh cfﬁgﬁ%gg%agdiﬂybn of

25 rotation thereof is declined towar

wpbeti anbof26 hand 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 mcroconputer or the like
controls operations of notor 28, water drain valve 36,

?iacé&lp@déhvaéhvaet 31.7h hS%:%E:t{}L%nor Pﬁa!a:/\g%qt I}elalrlﬁg is of

con l'ing a series cyc I'nc
ﬁﬁhﬁ’ﬂirﬁrtl%féﬁctlsonaé&ﬂ”dﬂ Cﬁor:@@ﬁ‘{q i Eh? yashing
receives information for setting an opera I oh™ cou

machHies ] i ke frominput setting unit 45 and then

di splays it on display unit 46 to inform the user of

the ifibotmaiien. 4At ishecsaPeghi8®, a@NC&hdhe iAPEM | @Bntrol
is comrenced by input setting unit 45, control 15 unit

s pddei désgdam aofr omaat €r amdelingddhelisor c38tF6I unit 44.

- detecting a water level in water tub 26 or the |ike

m%ﬁﬁ%ﬁow§l§péﬂaﬁ&ﬂ¥ﬂQﬁaranWOQ§me%ﬂmwoﬂrahe like
ve 36 wat val ve 37, heater 41 or the
W5§Q%S Psia &PP§|§8 %ﬂ??r 49, Wﬁ%@éb?rﬁéﬁfﬁahVﬁg3é, water

S%)?)t?ngfra%? S Rl TheAL DBehifig L FretS8FEhHg 0l Fehling
s@@ﬁesoroﬁeéﬁd %b‘ﬁﬁ%%'lﬂ & %, £ st n%m':? ﬁ‘{‘j%ﬁ%? -extraction

Settlng S\Nlt OrSttlngarlnSIn
inwat eeqg@¥hEeact i Ngoht pE1 Saldi g SV teh 436 o&zgggﬁggon for

a water-extracting tinme, start/pause switch

SpOWENgoRn operation course or the like from input setting
unit 45 and then displéys it on display unit 46 to inform
the user of the information. At the same time, once the
operation 1is 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 wvia 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
j:splayi Irse y ur.se _setting swtch 45d, .

e S S T R e L e S e

iz ot waker g jywater |evel display unit 46e, water
tenperature display unit 46f, residual 10 operating

time mNisp) apsUniHowB9iRr mike | Bke-di%%fl%hﬁ‘%ﬁﬁf{’ A includes
|

operation of the drumtype washi ng achi ne configured
vashdescriived dbouaywidditbesexpl 2iAgEnY hhmpksf BILHSEy unit
to the flowhart of Fig. 4 and the operation
4obeweirdietr -~k tEagt ity Lhmaf ddspdpeniung tdadc,3lcohasdsytting
articles are |loaded into rotary drum 24. The
ddsedari ol Hodr t Ber byl wigidona powersen s t bly course
%gf.in a step 101. Next, course §§ttin%{ switch 45d is
Srahitpal af¥d PR afstlep €09+t hér ebptemitiiggry heghrse”  for
ure course (e.q., sterilizing course) for 20
o EFPE i 5 TReh e “WlER WBSor “Réafed Riove doMiestdisplay
ede m I . Ln_a.step 103, iL_is .
ugggckggé'mhetﬁ%fngg&%%#aﬁﬁg%éegﬁfﬁégyofu?ﬁ% mgégf residual

ob@yg{:inéhﬁiﬁfz\@t&{spdﬂaﬁﬂgﬁ'{iaé W&y dhenwashiyg tine, the

rnsing nunber an
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 T1l. 1In 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 washihg time setting switch 45a,
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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
wat er-extracting time setting switch 45c, water |evel
changing i nput setting switch 45h and water
tenperature changing input switch 45i. Next,
i nformati on on the changes is displayed QP dksplay 5
Lt ' te t.he, contrary, if t : A
gg%%?ﬁgshgpge§no$e%%ﬁgﬁcgﬁéﬁ§gd,E%?’i;y%ﬁ??ﬂﬁé%ﬁi?ilif time
tQ 4 te 05. t r ls initiate .
B Tty arart raliee R Yl iy dr b, "Sevting
205 crloBh | Qokiwgtani tefife 0frdhe hkSgihg ﬁﬁ%H@t edib¥n 451,
control unit 44 in a step 106. Thereafter, 10 water is
Nerp! | edfbymepisat iong et eehaugpky Vel \d@s%?[awda orsl 8Psplay
107, and, then, whether or not the water has reached a
Priddetterin medtwat 04 .eveh thBechenkedrhy wat ehel e¥etings are
detector 39 in a step 108. If it has reached the
Hrledet bt Herrarderit| évepllpvetls tal lpowetbeacdh ¥ crestep 105.
In a step 15 109, an agitating

wash cgcle. : _ _ ,
1ot B O RPBFAES 0y yi Tir b BIPERA | RVt IMARADHIAC G vhhgrt /pause
.h b ' first agitating )

TRy 55 3T°ERS REER ther eaoRBapari gy AhiF: “fagrnche Like
. ' . r.level , it is_retyrne

AR By SOSLEET T VLAY skttt iodd Al o iR cer,
TR BB LA ANE vty 37 a0 o
stap o7, i bheld uheand wiic@pped Nt ta cHUNfAES st &l cheq a

to undergo so-called poundi ng notions.
predetermined water level is checked by 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
109, an agitating rotation of rotary drum 24 is initiated by
driving motor 28, .thereby executing a first agitating
operation of -the wash cycle. Meanwhile, if 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 underge 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 1is

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 washing

wat er i s 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
itatin I on~0f -a step 2. _0On.the ot her hand

(ggifé%% ?Sgggagé tEano?hgﬁégco%% 6?eé%¥%$ﬁ¥%2ﬁy Qempérature

detmpeicat ue T2r it ks haGwEhed 10, the %g@gllll:%' the second

Li kewi se, the high tenperature washing cles

pliedededmined thepbirashrbalrd, ag tiat iNg GRS ald Prfeed to a

the step 109 and the second half agitating operation

sgfconide agtieptihg. op@rhnidhi sfcaserepsiml| be ShOWI-hér hand,

a following Eq. (1), an operating rate X1% (agitating

ith md/ (st doped thap kheagetandngredecdimbfied tempeiature T2,

the first half agitating operation is set to be

&matBer TERYANEA ofpfer difihg St dfltan  obékavisg, ratlee high

tX2%of t he druq}in the secaond half agitating 15

SPEPEEEORS BT | YehRe thedbhidedi Agtoi nehof f2rst half

g¢ands ang}gﬂ .. _Stopp ti of 23 secaonds are
4 epeg eglo % %}%HWS?P gleiagfﬁg a?Pgméhﬁysec?nd halt
agReLRLhRYopaLEL Obn the Wuimdd), the, 20 first agitating
operation = operating rate o rumX %= 7 sec/ (7 sec
+ 23 BeCh¥Xs case, as will be shown in a following Eqg. (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 =
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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 X1 %is
smaller than X2 % Mreover, in conparison with a case
wher e the anmount of | aundry articles is small (e.g.,

is hi .g.,, 3
L Olqfrs et el s SRRl o A3  P oeo

><61|0®) —Ol55a% fesgef@mrxieﬂpggaéﬂéflefstﬂaqwf g, 10,

a period of time required i Ncr'easi ng ‘Wwashi ng

wat ervMd esmpes gt ule Eemphei s660Rd thPrLdei &L MyAEde the amount
tenperature T2 becones |onger. Thus, a tine 10 for the

offi . risturizad yf Eag:l]ICéIelsnng)pﬁlﬁﬁlloﬂebgCQnﬂS HPNOSF, a feed water
wher eas an act ual agltatlng time of the laundry

tempeehéyre isehighn (acgual 36ri°C)Rg itfi reheofariche thasOrlaundry
becones shortened. In a step 113, whether or not a
arbhférat dfe Ipree tﬁeg'maéhlh@)mareﬁ Hesdr eadieed tdmperature
first predeterm ped, 15 tenperature Tl (e.g., 90 C
l§eeiﬂgga ?oﬁ "I"{1 " Fig. &) PIrEeck Himeenpaatined for

her than or. equal to the

hj
ﬁS de?@?ﬁ?ﬁ%ﬁ t%ﬁ%gFatLﬁ%?pﬁFaﬁqu s tQLIoRE% t gecond
41
pEé@@@@gmi =@ §Eﬁﬁe}&§h£8 %Er%égbmggﬁﬁéﬁq%rlSyT%ﬂgr 30 time

control unit he contrar

fbbantﬁ@e ff i et B%Q@etgﬁﬂkﬁggnﬁenBﬁé?éfqéhijeégﬁ%gﬂgﬂbnger,
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 Tl (e.qg., 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 drum24 s

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., a
rinse cycle or -16 the like. As described above, in
the high tenperature washing cycle in accordance with
£t sy j¢ef erred enbodi nent, the small amount of
agitation is executed during the first half 5

agi t ahk NGRS Bebonid | EH?'@@?OHggHr%Q%%%H@ washing
tenperature T2 (e.g., 50 C) is achieved. cordingly,

@ycleoadnt cad@bdarZ®: f @iithot ahi 89 gkl UBkR%diment, the
decreases and, thus, operation failures caused by the

suerige raatcumngs iofcragpismtican e qravatieduAng; @SOofirst half
even in case the washing tine 10 is extended, the
Spérdtlingn careetaonnal kyttdnti bhed use¢tdndt hepredetermined
conpl etion of the cycle. Moreover, by extending the
EHSFEF P Det 9 t RE aGit at$ oashleredet s Asfcardiogly, a
wat er, washing are achieved, resulting in _an enhanced
TR §OtErT &S LOF TRATARA EOTATH HE Woddhdlarrgases and,
itat] atd the |arge.a nt agitation is,
R0 008 00U UL S O % rcase
dahe rrecaRd Riedet ef\HHD.eglgE?m%%reﬁt Yhec Za.ﬁ( Q:(h% AN 'Cg time
to the first predeterimned "tenperature e.g.,
16) .exAGeRied, NAHe dher BN NBan 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
Lemperature T1 ({(e.g., 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 regquired 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 inprove
the cleaning efficiency and the sterilizing
efficiency. Consequently, in case the anmount of

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

B SR AU 4T 4 DREOIRS LoRge rbec%nfei éTElcgr%?_{),h & tf_irﬁ% Lfe or the

hal f agitating operation becones [onger. wever

BictdtalhaAag tafitg itg® £@88ePeRthest NUtged .| 0BGwEPer, the
notor 28 gets reduced. Further, the washing tinme can

detvedt englichi5innt ¢ imd h@edidade Pr edel enmiurgd a load to motor
tenperature T1 of a desired high tenperature is
Fthietedredicade dumphelrandhe wadsing t hbnaneamtbof extended
| aundry articles is small or a feed water tenperature
Yt i ghhe afpeptodreidetierpined itemmeastngre hBl wéshi ngesired
water tenperature to a predeterm ned tenperature 10
o e RHNGH t Wit dlS ABEBLEYRGE y, OPhethshERgEt iged, in case
econes hort and the agjtation .nunber_of the |aundry
%ﬁ%i%?%%n€s°fre éfyp?gééﬁ Fhg theSPabli & of tifed “water
rticles.from [ amaged, and _shrunken fr.om
%ﬁry&%{%#%teenjberg éré aagﬁ?%é\]%cgng%lgtj(%%cgﬁa PrEfFEAteds the
‘@HP ﬁ@l!gmﬁgﬁefl %enﬁaeﬁ:‘&oﬁ\{ﬁeant(QpeJag 1 efée%%@ﬁt Qémperature
principal parts of a drumtype shing machine 1n
meoakdangeomdded seaendraphgl ¢! r adenhadhmegt Qe hSecomes

present invention.
short and the agitation number of the laundry articles is
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
tenperature 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
&@E@@i@fé’t{&id@EQCtt'ong:}‘?eCCEBQCyO 4.0 %‘a a?atef qf,cthe rotary

deteriorated due to the | ow op ratln

dofrar in deken icarkhe Hdirst ahakheadit alddg, oRg! aghﬁged by an
caused by an insufficient washing agitation. Since
ioihef £ pardrst avaestaquplagittadikose ﬁndé?eotfhéﬁthfﬁ‘éeEE@d equal
enbodi nent, the sane 5 reference nunerals are used t
tepridsest tdemtded thestdepaidfed réesc einpbidemehiier the same
mnll be omtted. Hereinafter, an operation of the

LR IGRSRGR | é%’é@raéénfii@@r aw@@ viid | dee raesort bethenSt @psl  the

: 1t c%ﬁgéof Flg are equal to the steps 101 to
%%%? $9 et ipretBereat 1nidhbbai httedo that a

descr |on Eereof will be omtted. In the first

agita |ng operati on® waSHSIG weter P§ Iﬁ%ﬁedaﬁyrementhHEd
d?ﬁﬁ’tl%rur%]c 1%?10%1_GLOBQ ?L%Sglggdcon%%%a%f £<J i)t 5% y2g§r Hij':n Fig.

|naste an agl I'ng rotat

&% 'éqlhé‘lt k8t ec@lxebyst@ﬁsv' T MLor B LP RELS oflrdsalesg%%gerred

15 agitation (agitation la, 7 sec agltatlon an
egiboplimenar, @xamphe, aS@escHpt QbnFfer&ds wiM BStE&Ri tLed.

211, it is checked whet her or not an

In the first 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 tinme S of the |ow 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 ib, 20 sec agitation and 4 sec stop, for
exanple, see "I1" of Fig. 5). Manwhile, if it has
not reached the predetermned time Sla, it is
returned to the step 210. 25 In a step 213, it is

. i i ti .S of th
 ekabuheh g0 ohg! @0, 201G (LS Bl B one

hi gh agitation has reac

pAieterfiined %&ﬁé'éﬂbﬁti6“¥%r§ngﬁg%t98 roceeg to a step
predetermined tine SIb, it is allowed to Brocee to a

Htiep Mddnwibbswhiife,it fhas hat npbarRaghedd NSregetermined
predetermned tinme Slb, it is returned to the step

td1e. S8blnia $sepelidnedtts sciheskeas et her or not a
washing water tenperature T has reached a second
predetierai fleeP Zbépettt bsechzckedgwhebBef) or fndtt dagashing
reached the second predeterm ned tenperature T2, it

vAseZ| | bR Y3t Pprocded B aresehedd agi secomy apercetiomined

f 215. Meanwhile, if it _10 has not reached the
*8ueBra Bredbiedfr fod CBmSEr at uts 72, e Sescharbiinsy socond
2 L kew wh t he itating cycle
p%.@g%?ggﬂ%ﬁﬁ%i%%w%%a@%“es 27 ow Bt afTORVAGy tHg BYaceRd to a
3 i tat ' and [ agi tation. Ce
s53bRAOL g Bec Ay L obLOge  LiearaRd Bl 0120 ALK 0 ie i
hhe hbe E@&bﬁ@ﬁt@hEOBecbﬁdr%Q@é%%@rhﬁn%ﬁet%h%%&ature T2, it

agitating operation, although a tenperature’is
ipopetmified Mo the step 210.

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 stirraj 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 Lemperature, e.g., in
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during. the low agitation in which the |aundry
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
laundry 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 load to the

cﬂRkPEhﬁn%ﬁ%ﬁﬁﬁso%uﬁauaér%fa£ﬁfcf nde??%gégég? t%%ed water

dependi ng on t he anount aund

teap@ rariee LRIPELAL ULE, n&eithniddh % %Qse fhghQHQHﬂ%t, half
of laundry articles is large or

dodnperiahuie B&pb@@@s@dﬂEQM@ﬁéE§|r@@M@in@ftEeréééﬁﬁlllty of
half agitation is suppressed, thereby feducing t

Hpﬁ@glbH|dppnmtldnn(ﬁéfﬂunuyeu¢£msé@|I%@estgﬂysege@yerature
the tenmperature 5 increase and ensuring the washing
iniceagat idnda enavpemat whe wishheg washiengingtiera reaghesature
the first predeterm ned tenperature Tl. On the
éonFP&ryFaﬁﬁl@§SeWﬁ%@ranﬁﬁﬁph@ﬁ Itdndriiest i cheedéteermined
feed wat tenperature is high, since a

tF@RS§?gFﬁ?e of- thgnma EOREFéFYunHkI§aSG r%%¢ea@@§nt of
b hort ult, the
o B | GRS ST L - SRR
h t T referred
hEH%OdI%Ent r% u§gmﬁ@§52§geag %Leréglgﬁ% lnﬂbhgaFer quickly
iperagkpal tHé @a§ﬁ§n@ftﬁn@rm<§rb{@§ YRSHE NG AN NG, the

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.

Contrel 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 cycle 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 nrent of the present invention.
Control unit 44 in accordance with a third preferred
enbodiment 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
t he washi ng machine to proceed to a next cycle in
case the first and the second predetermned tine are

drespastively debeckeg: i tirst nd, t he .second .
agi tating opera%ion of ?ﬁ% Eia dteﬁ%%ré#ﬂ?gjf§fmg§ﬁFﬁbptlon
ttedlee.f Qiingenet bRitpafgts are equal to those of the

first to the second enbodi nent, the sane reference

nuneridései@dftare, used t@peeprasant bhRem@nd tBe, rementioned
detail ed description thereof wll be omtted.
Cheféionaktérn anlbpeeadeésordbetine Sfosenent i onesos of rig. 7
configuration will be described. Steps 301 to 308 of

APy e afe ERBalstepst Hdlst bps 1Bl ¢H 168 ofiddie preferred

first preferred enbodinent, so that a description
ernhsﬁya?nw | FODERD 3 tARECTIP Lt eph0mw T cont ¥ dhe umiitted.

44 initiate anggtaﬂr? rotation of rotary drum 24

by drivihg®hot or V28, COREFRby Undkedit it td igsstan agitating

i i n p Lon. Xty 1N a step,310, 10 washi ng

rag%é?g#sqﬁga?égg%g é%%$}o??i%@rhgﬁngnﬂlFmﬁﬁ”é ¢fep thereby
Bddutitgi 8 eheskeg,whet . agitating tine of
“the first agi%gt?%g o§2§%t§éﬁg§%ls brg%?gfh éaf§§%ﬁ 310,
wpsieted enat edi$ | HeaSid (8 Contfol g S8 L4 1 41 Of Fi1% step

5. If it is shorter than the first” predeterm ne
3t1nmelsi isi chegked whether or not an agitating time of the
first agitating operation is shorter than a first
predetermined time §1 {e.g., 40 min, see “III” of Fig. b5).
If it is shorter than the first predetermined time S1, it is
allowed to proceed to a step 312, However, if it is longer
than the first predetermined time S1l, 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

S1 despite that the washing water temperature has not
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15 allowed to proceed to a step 312. However, if it is
| onger than the first predetermined tinme Si, it is
allowed to proceed to a step 313. In the step 312, it
i s checked whether or not a washing water tenperature
T has reached a second 20 predeterm ned tenperature
T2 (e.g., 50 Q. If it has reached the second

predeterm ned tenperature T2, it is allowed to
proceed to a second agitating operation of the step

ﬁ%ﬁ%hehﬂt%%h%%p@ﬁﬁdéreagtéyﬁiﬁéﬁSEeﬁ%%f?%%@%i?g?réﬂéoﬁéating

if 25 the agitating tinme has reac

priedetoer nithed tefBerStudesphbecthat tDe VAShinNg-YRLeris pe
tenperature has not -22 reached the second

ghrederd;, m ned, t edhenat uie Tgoeshetbeathdg s&BbhqOraghating
tenperature detector is considered to be abnormal,
opgdatikanofi thgoesxt ostée. second agitating operation

of the next step. 5 1In a step 314, it is checked

whet Bt &t FdePan3l4gi tHEi nis t idhecdfed hehsebernd or not an

itating gperation is shorter than a second _
a%&%&&&ﬂ?ﬁtﬁgﬁ PEmEhe2 segogd astd tatd ngs ewenation ofs shorter
iLg. .5). Lf,it is shorter than the second , . .
Bell iz Berphdabre et @it ik 15ui do b 13 I
tep31l%, However, .10 if it is.equal to or nger .t han |,
T heldicond predeteiti AOS HEIED, TE FaeaneD ke or S tnined

TR L0 R R R Rkt e,
ifedeheits aedidBtto or longer than the second predetermined
time 52, it is allowed to proceed to a step 316..

In the step 315, it is 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 82 despite that the washing
water temperature has not reached the first predetermined
temperature Tl, 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 52, in
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predeterm ned tenperature Ti (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 predetermined tine S2 despite that the washing
wat er tenperature has not reached the first

priedet ey e trteem&fcﬁidﬂa%ﬂ'auh B@%‘t%n hhe%r nel®er 41

tenperature detector is conside to be "abnor rral
andtempe proceediet Octonext 1§YQBQ a2 el itk W SEacPYthe First
limting maxi mum agitating tine, i.e., the first and

Wantee 15 ek mrtedet e nided to nendSlr afnghi S2red Nor 28néheike, the
first and the second agitating operation, when heater
ag}tQQMKbﬁﬁéﬂéﬂvﬁéld@ﬂE&EoComglESedoBfabketha getdetermined
the first water tenperature Ti due to their failures

0™ hetd ke, thele  dgie athet operaltd orcaman e coapkéedd out.
redetermined 5 tine and, then, the next

}g%/ccegdl%hﬁyﬁe thr ri% dp%%?lbl%cécﬁr dFEREVicH ¢ tihe pbaadblte the
S e iy ol R TG ShE o

notor's o 1 on

r f m negessary
1ggftg??%ﬁgéE%ggFog$§t§preferre&r% %§b§§%t)%EP geg from an

qnﬂ@ae@ggrgnag@@g@gbgn flowmchart of principal parts of
a drum type washi ng machine in accordance with a
(Fourth preferred embodiment)
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 equal 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

—-24-~
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fourth preferred enbodi nent of the present invention.
Control unit 44 in accordance with the fourth 15
preferred enbodinent is configured to execute the high
tenperature washing cycle for a third predetermn ned

time S3 (e.g., 60 nmn). The third predetermned tine

S3 indicates a mninumagitating time for ensuring

the cleaning efficiency or the sterilizing efficiency
required in the high 20 tenperature washing cycle.
SReErRINer RARLSLARE8GURE bE Qont Eﬁé:‘?eé}ff ME%‘C}?%S’% 1eq.
the third preferred enbodi ng sane refe

nuner ahsaageepsers f o &%pﬁesweémnrﬁ{@cﬁélﬁ 9%@&'€ﬁe high
description thereof will be omtted. Herelnatter,
torgreatatareof tvhehai@r ememti ongd a@n@@&flgyﬁgﬁIOQH@ 'l third
be described. Steps 401 to 414 of Fig. 8 are equal to
nresledteaps neQll timel 198 of et de, f iGOStmipr,ef es¢ ed1v24 of Fig. 5).
enbodi nent, so that a description thereof will be

Tnilth g Lanper sthep 418 thind predkegrmetherios 3Dt it is

gh tenperature washing tine is |onger than the
| atlﬂqor“& <

PeBEPEFRTNEY tifee31te:g., 60 nrﬂ zee "1V
8]; egle er?n})lrredé?? n%ié’S ts}rl kL er%‘%?@\e%gf%gﬁ%c‘é%dr@%?@ drum
otary arem 84 EBE ey S7FePR P79 gl ehe uoe
offot 8n2Bo W tﬁhltﬂ"'e 4yse tl‘?ér&l‘:?%t rnﬂ%mljﬂr%tt i her egg{lo gycle.
conpl eting the wash cycl ter; it goe
Tatepadt8ri nivhigolesa thext HyGd €418 1§X§EHEﬁda next cycle is
executed.

Meanwhile, if the high temperature washing time is
equal to and shorter than the predetermined time § (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 until 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

-D5.
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Meanwhi e, if the high tenperature washing time 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 predetermned tinme S3. As
descri bed above, in accordance with this preferred
enbodi ment, the high tenperature washing cycle is
fs@r i f h L i e
e e e P S DL ML AR e o an

cafrl1at deqdtetdnaurdmMGHdieagetdt chgneyetheisnt. as a result,
Accordingly, even if the anount of |aundry articles

iits dmal Ipamsitie f eed dapeovieenperdt Wk ind zehi Ghhe i tcleaning
can be ensured that the operation is executed for a 25
SprdgaLarti neadt i ee untierial priouet esifneibvat erin the high
tenmperature is achieved, thereby preventing the

CEMRSRARYTEf FREFENESIING 25 the sterilizing efficiency
early conpl etion of

f [ teri t due to an (
the Ao TRUHG BRerat o S e 958 in s Epmssrbee 417,
' opt.i m t he_cl gani.n i cj ency .and .
nERs B U e e B e e o ERe nfgn S-Eeipgritiedn che
j . eater_.41.is turned.o [ e .
wé’t@ggﬁ %%}gatﬂe%nbg%ggg?/gb:f or?—tof ft h%on%%%??%d Qroeyetermmed
tehpeebyud) ntigiicy,he inWashi-Ag Vot ef t@%%urﬁeﬂ aéleaning

the second predeterm ned tenperature, urn,
effitienbpnce tihe wdedniing ngl @ mfifdicirency or the
sterilizing efficiency.

As described above, 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 1is 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

-Z26~




As described above, in the drumtype washi ng machi ne

in accordance with the present invention, in case a

load to the notor increases due to the extended

washing tine depending on the anmount of |aundry

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

case the anount of laundry articles is large or a

feed water tenperature is low, a nechanical power of

the first half agitation is suppressed, thereby

WwRMEGIgNg t hespoSsiHRIG it t he .ppt or' ration ., . \
failures caused b&gfhez¥€%%gfat5§% iﬁE%%%SZZOleWﬁQthH 1S
applldcabie 2@ ensurufg tiype WA LhdB UM | haBing a drying
tenperature of the washing water reaches a .
fwnedetsrnmi ned tenperature. On the contrary, in case

the amount of laundry articles is small or the feed

wat ertighpethe uirvest omhhasi heenashewpenatkurde fr 2@ with
washi ng water quickly increases, the washing tine is
r$5PEGHt £BI L8 PEehedsre sAbetincohseqientdiy ]l fdee understood
bfabghcs Cﬂ%ﬁ%@&ﬁ{ess damaged and | ess shrunken from

Yhe AP ghH t ur'd® - 28enadktngthebr Yarsoweasdmngdr and

' ion is_ ,applicable to a drumtype

R RGNt e Hev TS APty QRATSh LW 1é1e fsope of
thBAv WaTok s d r.ibed wth, 5 respect

e e ertoa reht e e TP e CaAdBRst ood

by those skilled in the art that various changes and

nodi fication may be made wi thout departing fromthe

scope of the invention as defined in the follow ng

clains. What is clained is:
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1. A drumtype washi ng machi ne equi pped with a washing
machi ne mai n body havi ng an openi ng whose front

portion is 5 provided with an opening/cl osing door,
conprising: a cylindrical rotary drum having a bottom
portion and a horizontal or a slanted rotationa

axis; a cylindrical water tub having a bottom portion,
the cylindrical water tub incorporating therein the
rotary drum 10 in such a way to allow the rotary drum

AHat Gtatg aiihekeiir;: a notor for rotating the rotary
drum a heating unit for heating washing water in the

wat er tub; a tenperature detector for detecting a
tenperature of 15 the washing water in the water tub

B wat &r dsuppl tyypmi wakbingomtaa e ge guspiped Y weknt he washing
washi ng water into the water tub; a water |evel
npahd@co iy bedechanina hovelpeofinghevhosas mmiwapertion is
in the water tub; 20 a water draining unit for
REAVEEEA WAGhadlr QPANERIY REOSHAG hilagr watempi istthe: wat er
tub; and g.cgntro#gertfor controlling a series of _
cycl €3 THcH RS hg? haSREFY s UBndaNdrer fextqtdcam opppyion and
cepttoblhin e r, the heating, unit, the water
a . -, .
suppl Oum? é%da?gégnﬁgdmﬁ? 7 ﬁ?%gkl% t¢hit with data
i pptg dyiiQaribe t 4 debie et
i nputd ed,ifom{he t gperatiyse 4,00 BELon® B,
| evel de¥ector, wherein in a hig f& g% Botton portion, the
cylindrical water tub incorporating therein the rotary drum
in such a way to allow the rotary drum to rotate therein;

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;

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

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 performng 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 tinme in a

first agitating operation to be 5 lower than a rate of

an agitating time in a second agitating operation,

the first agitating operation for rotating the rotary
drumuntil a tenperature of the heated washi ng water
requhes: ires eaantipg edefErdn rﬁﬂ;tgg@%@;ﬂ%§ 'é""’%«fa&ﬁ% with
the first predeterm ned tenperature and the secon

veafiltiatd nptr dpercatli ebolrer ar dtiatditn@richie tkehankddEvperature
until the tenperature of the washing water increases

% g tee Sleldsnd-hsr dusttemt neit t etiper abut Lol Det heets a rate
first predeterm ned tenperature. 2..The.drun1type_
‘ﬂgsﬁ?n@gﬁﬁéﬁiﬁ% 6tMe| afmal, fiketeiagithe ing5 qpentatdlon to be
unj t repeats a Iom1agitatLon having a | ow rate of an

19S5 RE & retengtathi gALEGILACI 6ATRakNNg &eRPEA REiating

' ' j d to the, | ow agitation
Pera 1504 IO TRRINES L0 B OV (M e
i . 3. The drum type :
aeR g e WAL PO SRR O bty e ad agripe vacer
rlelalchie sang Qeé@ﬁ&n%r@ﬁ%@%&%ﬁ@é&“&%ﬁg%g%ﬁg%%?Za%gr ﬁ%§n the

preset nexinumtinmes are respecti ( n t

fiiirsst paedetdemienbndeagetaliiig opgaati) ebca3nhi 9Bgitating
tenperature 25 washing cycle, the control unit
opgiplapss farcyetat beg nghe exetatgddand Gatilesh®Utedperature
next cycle. -29 .

of the washing water 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 agitating 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 unit completes a cycle being

exXecuted 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 nrum
agitating tine required for an agitation.

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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