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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 and water-
extraction cycles by rotating a rotary drum
accommodating therein laundry articles. 10 Background
of the Invention Fig. 7 shows a conventional drumtype
washi ng machine. Hereinafter, its configuration wll
be described. As shown in Fig. 7, rotary drum1
provided with a 1BRWGNDETE GIAYTUG pEGIOIMNEL | ons 2 on
its entire cylindrical wall is incorporated in water
tub 3 such a way that rotary drum1l is allowed to
rotate therein. One.end of rotating shaft 4 is fixed

= © ak OBotation of rotary drum1 in an
approxi mately horizontal direction. Further, the other
20 end thereof is fixed to idler pulley 5 Rotary drum
lis IV ot ir r it fir .
rotatig%%|$@§%§85 ﬁ?%%géé?% 3%%E§§Zﬁ§iﬁgc§%§% %Xéé washing
iaR$Q neY Clrer Fﬂékhgfmin§°té§&hdﬂﬂﬂ‘%dé%qdrk%%@etoand water—
rotate by second notor with a second rotationa
epeed cd ofe. @ycleD0Byr prgtaduinignga a redker- &m accommodating
extraction cycle. First and second notor 6 and 7 are
themredtned atiodrdl ertpulésy 4 via belts 8 and 9,
respectively. Idler pulley 5is provided with two
types of reduction ratios. To be nore specific, first

nmotor 6 is connected to first idler pulley 5a having
§§E§Q§QEESHQif¢hﬁ FAVEREYPR belt 8 and thus

Fig. 7 shows a conventional drum type washing machine.
Hereinafter, its configuration will be described.

As shown in Fig. 7, rotary drum 1 provided with a
number of drum perforations 2 on its entire cylindrical wall
is incorporated in water tub 3 such a way that rotary drum 1
is allowed to rotate therein. ©One end of rotating shaft 4
is fixed to a central axis of rotation of rotary drum 1 in
an approximately horizontal direction. Further, the other
end thereof is fixed to idler pulley 5. Rotary drum 1 1is
driven to rotate by first motor 6 with a first rotational
speed N1 (e.g., 53 rpm} during wash or rinse cycle. Further,
rotary drum 1 is driven to rotate by second motor 7 with a
second rotational speed N2 (e.g., 1000 rpm) during a water-
extraction cycle.

First and second motor & and 7 are connected to idler
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5 rotates the rotary drum1 at a | ow rotational speed,
whereas second notor 7 is connected to second idler

pul ley 5b having a small reduction ratio via belt 9

and thus rotates the rotary druml1 at a high

rotational speed. Water tub 3 including water tub main

body 3a having an 10 approxi mately circular cross

section about rotating shaft 4 and approxi nately

circular water tub front plate 3b for covering an

opedienyg ‘ofviwated tsull mmidn Shodyes@edtnoedpor aldser pulley 5 is
therein rotary drum1l. Rotary drum 1 and water tub 3

-@rr@Vl@@ﬁlfuwadtW@ HaPe sappF oXieRCEpnc oideits ¢ To be more

15 about rotating shaft 4 in a

I
C:pfe?et'ltf?lf%sﬁ%indﬁl%&ﬂrar b5 FOPREChGIskar tfigst idler pulley
mat el d heat h 15 i ded
PR E R om Dor Eide of SURGt WP er AP 3728  ARCbmibdats thus
tﬂaee il heat %té%y g\gm@oﬂ yb % nawseaegegsgahnsgéééal NGhereas

rRchi ne main t can nove in

lsefdondl eltoand tg- @BgnéEeeddtBGQEbeﬂa QMl@Prbﬁg§e}15b having

and its vibration generated during th

wat &fia EXt raguicefoay clat ics ’(r@duckﬁdhbywlabfcattﬁﬁsdmtes the

12. Further water tub 3 is supported by

acttiaryi birat danaweaghigh3rotatipnaevespeand. its vi bration

generated during a nornmal 25 water-extraction cycle

from bRy transt ekrelhdiongestii gy twachi e bedn badpaving an

10 and al so_for reducing a vibration -2 generated

é@Plrﬁélf“ﬁéeMt @ﬂréiétlﬁécﬁr@ﬁScfacél%r%wtnm%tatw shaft 4
one

t f t d
BBE GBI PO G watarudds SRttt ot REPREndoLate 30 for

' %%@%qug an opening of water tub main body 3a incorporates

therein rotary drum 1. Rotary drum 1 and water tub 3 are
configured to have approximately concentric circular shapes
about rotating shaft 4 in a direction perpendicular to
rotating shaft 4. Approximately recessed heater chamber 15
is provided at a bottom portion of the water tub 3 to
accommodate therein heater 14.

Water tub 3 is suspended in washing machine main body
10 so that 1t can move in left/right and to-and-fro
directions by springs 11 and its vibration generated during
the water-extraction cycle is reduced by vibration damper 12.
Further water tub 3 is supported by anti-vibration weight 13
for preventing its vibration generated during a normal
wéter—extraction cycle from being transferred to washing

machine main body 10 and also for reducing a vibration
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thereof to water drain punp 17, washing water in water

.tub 3 5 can be drained out. In a lower vicinity of

heater 14, tenperature detector 18 and
anti-overheating device 19 are fixed to a bottom
portion of water tub main body 3a. Approxinmately
cylindrical packing nenber 20 is formed of a flexible
mat eri al such as rubber or the |like and 10 connects
an opening portion of water tub 3 provided to
gsregspend dwriand r ohe opdrimgxdfracdtiany cyaks .l aRdrahermore,
front opening portion of washi ng machi ne mai n body
Ry, s sHd g hereof Fopsrdédoat tthevakter drabnsihgse 16 to a
ein% fixed o outer front Ela e 3b. Furthernore, ,
gjﬁ PHg/RP0sE Ny §dor?®4eT s T éo@P&eot}hﬁ Phasfr gitd portion
enin artion_of, washin hi ne . mai.n _body 10.
SEPoLuBDl y ATV 23 S BRBFT 02 wACSP T Ht 8% ikt 6P PEBer Tub 3
TarCopLT Qllatn gl gantrol &, oner abj,ops . dikst 880 nearer 14,
, , d?al f?

second notor 6 and heater 1 wat er punp ,

Wl ratuRRl et e 221 ®1 shhe dhitke ovkh8EBRY ng device 19 are
controlling a series of 20 cycles including wash,

rfiixee, twakeboexbmapgbireloar okhgakekerubnmaequengg. tsee,
e.g., Japanese Patent Laid-open Application No.
H10- 268285) x intnt @ler ay L bndof cé hepaaghhpg meadlirne?0 is formed
having the aforementioned configuration will now be
Pésci belexiffier mazsrgpdni Agcdocys 2xrubbgandey drhe clldke and
are loaded into rotary drum1. After the operation is
CRPPPATEd BY tARTHAY oRCATL8Nponkr "Slitchthot 3 sismyided to
and _by mani pul at i start,swtch not shown)
SR GIPHBET Whe cORPTol TEY B35 Rht 6P 8agpry N 1 and a frone
opening portion of washing machine main body 10, one end
therecf 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 contrcls operations of first and
second motor 6 and 7, heater 14, water drain pump 17, water
supply valve 22 or the like, thereby controlling a series of
cycles including wash, rinse, water-extraction or the like
in sequence. (see, e.qg., Japanese Patent Laid-open
Application No. H10-263285).

An operation of the washing machine having the
aforementioned configuration will now be described. After

opening door 21, laundry articles are loaded into rotary

drum 1. After the operation is initiated by turning on a




10

15

20

25

valve 22 is operated to supply water thereinto. The

supply of water is stopped when the water | evel

detected by a water 5 | evel detector (not shown)

reaches target level and, then, first notor 6 is

driven. As a consequence of water being absorbed into

the laundry articles during the wash cycle, water

gets replenished. Rotary drum11 is driven to rotate

at a |ow speed by first notor 6 with a first

rotveett gnallt k0 epeedsiNiyn anahd hey | mendpylatingl esstart switch
inside rotary drum 1l undergo so-call ed poundi ng
nBtdtonshpynbeipigprTideddagp el addrdrispped3ontrter supply
surface of water. Such drumt washi ng machi ne

gerlertal 44 %%c%a%ﬂé%t%nE?u BHEP%-I?@SrWﬁEﬁFu h§er®a8kPng The supply

190 L% 3D SRS ULR L 0 ehaos Sl RISy o vaes
%QQéaeaeteé{b% gﬁo@ %@%mhzgrgggﬂlneTg¥at§rle ?isa%d then,

powered on to hi'ng water 1 wat er

_tﬂ@tt%&a%rtgm%raaﬂ@e@nd A£0Rt 1S LRI at&fewéléer being

washing water with an aid of tenperature detector

necessidat i Mg atReed Rl esencel L9 aﬁrgafgetahedewaé;le cycle,
For exanple, if heater 14 gets powered on in absence

ofatwashiaigs waderenhshad er kotba By ddeuino 1a idreakeawntof rotate
controller 23, a tenperature inside water tub 3 would

anoz mdlowy $preedady. Befor emehos Wappehk, shofewer , rotational
antl-overheatlng device 19 functions to power off

Ni, 2515y @hgcoisrdtihga pbivet esupipldiete t heFary, drum 1
efeby sventiog damges onLhe vesh! iR o Ly ang
9¥E£Pe82559ed ontc a surface of water. Such drum type
washing machine generally includes functions for heating
washing water to a high temperature to enhance c¢leaning
effect or to destroy germs clinging to the laundry articles,
In such a washing machine, 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, necessitating a need for presence
of safety device. For example, if heater 14 gets powered on
in absence of washing water in water tub 3 due to a
breakdown of controller 23, a temperature inside water tub 3
would abnormally increase. Before this happens, however,
anti-overheating device 19 functions to power off heater 14
by disconnecting power supplied thereto, thereby preventing

damages on the washing machine or a fire as a consequence of
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washi ng machi ne only

After conpletion of the wash cycle, washing water is
drained fromwater tub 3 by operating water drain punp
17. In the rinse cycle, the sane operations as the
washing cycle 5 are carried out. In the rinse cycle,

t he operations including the water supply, the
rotation of rotary druml1l or the like are simlarly
performed as in the wash cycle. During the

wat er -extraction cycle, rotary druml1l is driven to
metsdtie qaimaghiingh ogpebdabyngecond notor 7 with a 10

'second rotational speed N2 so that water on the

| aundr§faeti ereslpsisguedzedhouraby avedmtrifaguing water is
force. At this tinme, if_the laundry articles are not
fromy Wetehced AaRyeChHSded dfarSye dftdin, purp 17.

1

| t hough .vi brati ers such as.rotary druml, |
it SR e RV |HRE GRBEACEC T tirat GY T8CaiisEing cycle

da n he vi brati t.heref r.om durjng t he ter- .
é%%?ag%ﬁgﬁegycpgkénd a sotgﬁ?i3935¥%tf%ﬁgﬁhittg%évgﬁﬁgatlons
tﬂ%ﬁLd@ﬂ%@aE%%nw%E%%‘Qﬁbggyarﬁﬁ%fQEEQQibﬂ W@SQngry drum 1 or
machi ne main body 10 during the nornal :
Waee N-1gxt maet is@ﬂu‘.@ﬁ%hﬁ- pERWBYREd hBeigoaMenihenakycle.
as an 20 anti-overheating

devi ceDasinag sahet ywaew-cextoictpower chgleff rdtwry drum 1 is
heating unit during a situation in which the heating
giitveins toperat®te | At absdnicth ofpedd bmshengndatertdm 7 with a
the water tub caused by, for exanple, a nal
Ferenicont figa bionat esPrekel ell2 déttect bt orvaderit rep  the laundry

circuit, causing the water drain 25 punp to .
Priadvertentd ysag%%e‘i‘h@uﬁasw ng WEREEfPEmt HORRer At this
tub. -5

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

However, the conventional washing machine only has an
anti-overheating device as a safety device for powering off
the heating unit during a situation in which the heating
unit 1is operated in absence of the washirrg water in thé
water tub caused by, for example, a mal functioning of water
level detector or control circuit, causing the water drain

pump to inadvertently drain the washing water from the water

tub.
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Al t hough the anti-overheating device is installed as a
safety device, it takes several minutes before it

detects an abnormality in tenperature and powers off

the heating unit. During those several m nutes,

however, the tenperature of 5 the water tub may

abnormal |y increase, damaging the housing or causing

a fire. Further, the anti-overheating device has a
one-tinme-use-only structure, nmeaning that once it is

used, Aithdegonele nont isabteheaeiuiridagice te bestalled as a
replaced for a normal operation of the washing

radisitie deWRiCcEn iL§ caifBer s6eralomandtessbforsumrmpgtects an
of the Inventlon It is, therefore, an object of the

PRESERE LithVenty &'ﬁmpfgatt&rﬁr AP W TN §p*éhafa§ﬁaﬁgng unit.
%pchlne apabl e of eventin %% a te eratur nsi d

ufépgtdﬁ ?%n?ﬁg?ﬁ aBHME Sy PP V%53|ﬁ:€ﬁnt%%%%ﬁ%%”re ot
of NA. MBS0 B Slpddlddier wat o6 Lube | DY ROURHL NI  bousing

eating unit n an i ncr ng ra
8TRANAY UEe adetieet edrY cReleMPREALHES - g%%?ﬁ%@%lh% device has
greater 20 than a predeterm ned val ue, thereby
lamphevitngewasa-ogl ymeeh:peusal efngawi hgodhasaenicbi 6ikngs used,
its ease of mmintenance and cost. In accordance with
tihe reserd howensabhe, t heriiirSingor ovi ded lse dremltype for a
washi ng machine including: a 25 cylindrical rotary
dogmabavieagasipot péntbar vasbiapdmachotat i mgishafis cnmgersome
hori zontal or an declined direction; a -6 cylindrica
WAFeFOEIBY - havi ng a bottom surface, for

Summary of the Invention

It is, therefore, an object of the present invention
to provide a drum type washing machine capable of preventing
a temperature inside a water tub from being abnormally
increasing in absence of the washing water in the water tub
by powering off a heating unit when an increasing rate of a
temperature detected by a temperature detector 1is greater
than a predetermined value, thereby improving washing
machine safety without sacrificing its ease of maintenance
and cost.

In accordance with_ the present invention, there is
provided a drum type washing machine including: a
cylindrical rotary drum having a bottom surface and a

rotating shaft in a horizontal or an declined direction; a
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rotatably accomodating therein the rotary drum a

nmotor for rotating the rotary drum a water supply

unit for supplying washing water into the water tub;

a heating unit for heating 5 the washing water in the

water tub; a tenperature detector for detecting a

tenperature of the washing water in the water tub

and a controller for perform ng each of wash, rinse

and water-extraction cycles by controlling theAnotor,

clyd ihdaticad uniattert hecwimt erhsuppyy ani thoittwen heati figee,  for

unit 10 being controlled by using data inputted from

o atelp@r acgpamodat ésgothewhenethet heteont dohinera motor for

perfornms a hot water washing cycle in which |aundry .

EPLRELEY &Ne KRSREY WHIUMe thevabfishiwigh Wat erit sfaeafeEPlYing

b ontrolling.the heating unjt, and wherein in the )

Wee EewaﬁﬁghFH5°C§EFewa?ﬁé £t r 81 PERT1BIpBREFsTBFf heating
heati.ng uni.t_ in, ca an_increasing rate of  the

FERoaBTe dBitsa et b5 fe naobaipaiitire Refefraife detector

) . | : A
%P%a &rddama gr Spﬁrhtiééﬁbﬂ% V%gug%%e: '»%Lsh[ﬁ%“w LPNin the

the Draw ngs 2 ove an ] ect's an
faatur esudf LhE Presentol Wentrioen MétioheCAI®each of wash,
apparent fromthe following description of preferred
eihedi BRAl Svat@rvextirdceapnhurgidien by thohbLolling the smotor,
acconmpanyi ng drawi ngs, in which: 25 Fig. 1 shows a
veet incadt igrpssnslect tbaalwarieew sip@l Wir umitt ypdendsdatning unit
machi ne in accordance with a first preferred -7
eabhodi gentrof ledebpr s8ény fdaveninputted from the temperature

detector, wherein the controller performs a hot water

washing cycle in which laundry articles are washed while the

washing water is heated by controlling the heating unit, and
wherein in the hot water washing cycle, the contreller
powers off the heating unit in case an increasing rate of
the temperature detected by the temperature detector is

greater than a predetermined value.

Brief Description of the Drawings

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 cross sectional view of a drum

type washing machine 1in accordance with a first preferred
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Fig. 2 describes a cross sectional view illustrating
principal parts of the drumtype washing machine in
accordance with the first preferred enbodi nent; 5

Figs. 3A and 3B provide graphs show ng tenperature
changes detected by a tenperature detector of the drum
type washing nmachine in accordance with the first

preferred enbodinent; Fig. 4 represents a

power -on/off time chart of a 10 heater of a drumtype
wasividngemichifnéhenpaesentdahoeentthna second preferred
enbodi ment of the present invention; Fig. 5 offers a .
power - Bh? of £ tdafcrdip@st df CACRBat@ctgfonad dyifw t ypéustrating
washi ng nachine in accordance with a third preferred, ,
ETBET et ERITe Pifesdit® i /et i ohYPA5 ERFRINGA FpchERe  in
illustrate power-on/off tinme charts of eaters of
R Sl eh G Ra e hF A S FRE LGS T ERRETMERE &
fourth a i f prefe ; odj of r

Fgﬁg. 3N EHd fﬁge?g%?légb gf%gﬁ%iégrﬁgggﬁs%%ﬁggrature

i nvent | and Fig. orth
$8GhigRRAld MW 20 &Senmenty Y, hi
nachP%e. Sefhiﬁedkﬁ%scription o#g?ﬁ%agggg%%rﬁg tReNabin type

Bakedngeniabiigbnait eracayefaided wirhoditment $iektt hereferred
present 25 invention will be described in detail wth
eebedéneat;o t he acconpanyi ng draw ngs. Detail ed

expl anations of parts -8 identical or simlar to those
described. i rf t hepcenwesiti opal poexanphoff | Ithee chart of a

omtted, and |ike reference nunerals will be _
heater of a drum type washing machine in accordance with a

seccnd preferred embodiment of the present invention;

Fig. 5 offers a power-on/off time chart of a heater of
a drum type washing machine 1in accordance with a third
preferred embodiment of the present invention;

Figs. 6A to 6C illustrate power-on/off time charts of
heaters of drum type washing machines in accordance with a
fourth and a fifth preferred embodiment of the present
invention; and

Fig. 7 sets forth a vertical cross secticnal view of a

- conventional drum type washing machine.

Detailed Description of the Preferred Embodiment

Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to thé

accompanying drawings. Detailed explanations of |parts
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used therefor. However, the present invention is not

limted to those preferred enbodi nents. 5 (First

preferred enbodinent) Fig. 1 shows a vertical cross

sectional view of a drum type washing machine in

accordance with a first preferred enbodinent of the

present invention; Fig. 2 describes a 10 cross

sectional view illustrating principal parts of the

drum type washi ng machi ne; and Figs. 3A and 3B provide

gidaplis cshowirn g irertper dtaurthadmndescddieatt Bd bieaconventional

tenperature detector of the drumtype washi ng

rachicde. wdgdcipri ealltyedri gnd3Aidescefbesnacshtnaripén will be

where a_ 15 water tub is filled with water, whereas

gisgd 3BPEEBEEFs a HQYaFRi-on thifer ®TERERE | $NVERESRI ngS not
r present in the b. .As illustrated in

pegs el Eo1 FRaPPoRFSFotary BPORISAS Favi ng a bot tom

surface is provided with a nunber of drum 20

~perforations 25 on its entire cylindrical wall and

al so I§Fif§%2%£é%%ﬂfgﬂ(gﬁﬂ%g erftyb 26 in such a way

~that it 1s l owed to rotate t erein. Further, rotary

drum 2#; aSlashéﬁﬁaélﬁQr§ﬁ@£I &ﬁ@%@rééc@%éﬁapfv1ew of a drum
rotation) 27 provided at the center of rotation

thepeeafasiichy thath fndi dactiarowfartde 25tgent red raxi preferred
of rotation thereof is declined toward a rear portion
efcbphémpashi mg rebehi peesRot ardynwhrima?4 | §idri ven describes  a
rotate in forward and backward directions via rotating
SEaPE ITCitineet #deto hbtwst Bt ingt ariegipalanpegter of the

bott om
drum type washing machine; and Figs. 3A and 3B provide

graphs showing temperature changes detected by a temperature
detector of the drum type washing machine.

Specifically, Fig. 3A describes a situation where a
water tub is filled with water, whereas Fig. 3B depicts a
situation where there is no washing water present in the
water tub.

As illustrated in Fig. 1, cylindrical rotary drum 24
having a bottom surface is provided with a number of drum
perforations 25 on its entire cylindrical wall and alsc is
installed inside water tub 26 in such a way that it is
allowed to rotate therein. Further, rotary drum 24 has a
rotating shaft (central axis of rotation) 27 provided at the
center of rotation thereof such that a direction of the
central axis of rotation thereof is declined toward a rear

portion of the washing machine. Rotary drum 24 is driven to
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one en portion

portion of water tub 26. Several agitation blades 29
are provided on an inner wall of rotary drum 24,
thereby 5 facilitating to agitate |aundry articl es.
An Opening formed on an upward sl ant surface of a
front portion of water tub 26 can be opened and cl osed
by door 30. By opening door 30, |aundry articles can
be | oaded into and unloaded fromrotary drum 24
t hrough water tub 10 | aundry | oadi ng/ unl oadi ng openi ng
Iptefcendtie f otrme 126 sawad bacawary diusckaondryia rotating shaft
| oadi ng/ unl oadi ng openi ng 24a. Since door 30 is
prioviFaBaeshedn tpwaiteta] a8 skinfheélied uder ahnoUtead bottom
and uynl oad_the laundry articles w fhout bendi ng _down.
W Pu 267 RS uspén inS%%ﬁ?%gaﬁéEﬁFﬁ@nrrg%]ﬁd&&dyw are
1%0%%d%% tgat g% C§Hnrockwi Ig; /ri Q} andrto-agﬂ-fr%h b

e CTons “By 8Pri hgh33 afdt s Supgttdd by TdAhpér £ 34 Fhereby
frafo 1 19RMRERENG S L1 ¥EREA L AR, FULEREL; By connecti ng

fater “drai b Conduit 35 to a | ower

porti ofiy ofop ety FHPREl and Ehe1%hﬂﬁ&iGEQaﬂQrt£QPface of a
thereof to water 20 drain valve 36, washing water in

waboer: tgdrtZ@rcant beadeal ned Aderpi hbeughenBat eind closed by
supply valve 37 supplies water into water tub 26 via

water 39uppBy opadunt 38orVAler 1henély detécles 39n be loaded
detects a water level in water tub 26. There is

FNG@ deed amnliomged | bver poreiton ofumatley thborgh avater tub
heater 25 (heating unit) 14 including a sheath heater
fleMnRERt | P HE / Wakd S v PBERSRTIt HE | Pke. Watgy tub 26 and

[ [ at a | ower rtion
%%%%%%eﬂhnﬁgnﬁg%hh%E %lééiﬁg}ﬁﬁfggélng ope%?ngp%4a.

Since
door 30 is provided on an upward slant surface, a user cén
load and unload the laundry articles without bending down.
Wéter tub 26 1s suspended in washing machine main body
32 so that it can rock in left/right and to-and-fro
directions by spring 33 and is supported by damper 34 for
dampening its vibration. Further, by connecting one end
portion of water drain conduit 35 to a lower portion of
water tub 26 and the other end portion thereof to water
drain valve 36, washing water in water tub 26 can be drained
therethrough. Water supply wvalve 37 supplies water into
water tub 26 via water supply conduit 38. Water level
detector 39 detects a water level in water tub 26. There is
provided, at inner lower portion of water tub 26, a heater
(heating unit) 14 including a sheath heater for heating the

washing water or the like.

-10-
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of washi ng machi ne main body 32, whereas input unit
and -display unit 47a of controller 47 are provi ded at
an upper portion of washing nmachi ne main body 32. 5
In the first preferred enbodi nent, although 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 wi thoretveati ngeehafel BFr 107 mhy beoplde@dasughlohatr portion
the direction of the central axis of rotation thereof
i°F apdF Bk IratSIGNIRGT | PR aloady t hér wasHHinegs ndehihe unit and
Eﬁrelnafter co f| ration of the_heater (heating

aé(ndlftlhte % ﬁvsPﬂEsa?Hardév. g&eniRo'pgled at an upper
des%rlbed was 1 re Erence to Flg 3 illustrating a

5 lnﬁr?ﬁ%?pg? Ba ? Heat er

ma
é)r 0SS SeCtI ona VI ew

att achpent,,pl atg ,4Q | %ﬁgfé§ge% Jgﬁ?cﬁﬂﬁﬂﬂprtﬁg%ﬁo%fh rotary

heater 14, and screw provi securin
H3undsy A HBist ot AlirRcheds £0 heatigfsalhachnent tBLeat@enter of
40 via 20 packi ng nmenber 41 by nut 45, securing plate
43theiipg theseotteducnt ehheatae unsection bel end2central axis
fornmed at water tub 26. After inserting heater 14
ictit ocdiesetiem adoommlat s odecthaatetoddrdpadie ngear portion of
material 41 is conpressed between heater attachnent
plhat evagliiarwd wRehirliang phioakey 48rby 4r evithy mriatgisg 2shaft 27
Conpr essed packlng material 41 swells outwardly,

a

f“ﬁé!r @@yplﬁ%@nguﬁ F@ﬁtmhﬁod\;\é%iﬁl@ﬂb@ﬁataﬁdCﬁaRifﬁé axis of

% 1on %@Qé@} 13 approximately horizontal to the washing
machine.

Hereinafter, confiquration of the heater (heating

unit) and the anti-overheating device will be described with
reference to Fig. 2 illustrating a cross sectioconal view of
principal parts.

Heater attachment plate 40 is fixed to one end portion
of heater 14, and screw 44 provided with securing plate 43
as a unit 1is attached to heater attachment plate 40 wvia
packing member 41 by nut 45, securing plate 43 being
inserted into heater insertion hole 42 formed at water tub
26. After inserting heater 14 into heater accommodation
chamber 15, packing material 41 is compressed between heater
attachment plate 40 and securing plate 43 by screwing nut 45.
Compressed packing material 41 swells outwardly, thereby

fixing heater 14 to water tub 26 and making heater insertion
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hol e 42 watertight. The other end portion of heater 14

is engaged with heater fixture 46 provided in heater
accomodat i on chanber 15. Heat generated by the heater

is transferred fromheater fixture 46 to

anti-overheating 5 device 19 configuring an

anti-overheating neans attached to water tub 26 via

heat er accommodati on chanber 15 and water tub 26.

Mor eover, tenperature detector 18 is fixed to water

thul 26 Sucht e hatghit s dBtectiingr pentli pprtaces cdn hemesr 14 is
portion of heater accommopdati on chanber 15. 10 An

Gposgeidon with he hmadkrcycfextwre he 4f orerenidettied in  heater

configuration will now be described. After opening .
d66rTBgdatdoPo A AREFdryS ar t et esIPREEAEBHAPY drfifm aater is

dt i wi tch (not own), an . )
N ristean el O rof, PRESLEE™ HERLRSL AR "Bby, APrisqrpeheat ing
. Sh i at_in . 15 it .A7a and wate
RS v v e el B R et WS Eeached o
VWhen a priedes eq M ngd, vat-er Jewal s s dat e¢Lasd yf%¥ﬁ£§& water

| evel detector 39, the water supply is stoppe

gV e gt b rd8ve N t&hSethfBre SHEEE-WBE €181 Ssads0Lheds water
into the laundry articles, the water |evel decreases,

tegui 2bngsi2éh r epleani shisngdébecedhg Asomed@f dewsegased inner
is replenished, rotary drum?24 is driven to be

potrdtied by hetber28cepthodatiotathanbspekd. N and,

al so, the laundry articles accommopdated therein are
liftediupcapgabtopped ddeh wskuevade o vidheralfohpapntioned
|1 ed poun tion. 25 In the wash cycle,

COHERBRTEE 7 Ganhi Govone 4Rt Lopl o AT P Syhe door 30
%%rh%%dwqg%%dw%sgk% c e%eﬁgf%|¥%¥§¥§kﬁQum 24 and turning on
a power switch (not shown}, an operation is initiated by
manipulating a start switch (not shown) provided at input
unit 47a and water supply valve 37 is driven to supply water

thereto. When a predetermined water level is detected by

" Wwater level detector 39, the water supply is stopped to

drive motor 28. At this time, since water is adsorbed into
the laundry articles, the water level decreases, requiring
replenishing thereof. As water decreased is replenished,
rotary drum 24 is driven to be rotated by motor 28 with a
rotation speed N and, also, the laundry articles
accommodated therein are lifted up and dropped upon a
surface of water, which 1s so-called pounding motion.

In the wash cycle, controller 47 carries out a hot

water washing cycle during which washing water is heated by
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-12 controlling heater 14 and the laundry articles get

washed. " In the hot water washing cycle, the washing

water in water tub 26 is controlled and heated to a

target tenperature by detecting the tenperature with

tenperature detector 18 by 5 powering off heater 14

when an increasing rate of a tenperature detected by

tenperature detector 18 is greater than a

predeterm ned value after heater 14 is powered on.

Nemigldlyingedtesrteld 14 podetbe dmurbry tdet abdhs nget washed.

water is present in water tub 26. At this tine,

et erltG gLt ovataD verpérdt Gyelehande cereving pyter in water
e;&gture detector 18, the increasing rate of the

tté#g t1F ecPRELBHEED 038R B@F‘tﬁéin L et ohdedcasteRBRRAtUre by

his er _than_ a
e i A EOPRERGT gl FeRPas- afer Mosegtor 18 by

gd?f'i‘}efltng’ S Jet appgrmyl ghat g,and 91’“ ﬁgﬂ%%%ats‘lpg;ar Yte of a

t he hot water mashlng cyc rein

Q%%ﬁﬁh%tu%%lﬁﬁﬁéﬁtéglﬁf 3 %gé?gtgge'@et@@%%ﬁceupfléh%reater
u

mashlng wat er in water due to a breakdown of

QO ol | preddicteiPedatidleel NSitde Waé&fet UR426is powered on.
rapidly increases during a period tinme when heater 14
iNor2@aljgwehed tem. 1At idshipowdrm] dhestenpehat waehchangeter is
detected by tenperature detector 18 becones | arger
dTEEhE | ber eadieng t\alate%of t B¢ tehper dtlmee | se5Rrpeng to a

ten seconds, as shown in %afSB Si nce the

W@é@ltﬁg‘er %n&re tdr?etec%@&e uF P e Fhedehbaveri 48, the

Iar er than t Criti val ue of 4K, 25 controII%r 47
rerﬁsﬁélg i35 es Ph bE%IF‘ﬂ%FaE‘FJé?e IgngaPout 0.5K per ten

secends, as shown in Fig. 3A, which is much smaller than a
critical value of 4K. Accordingly, controller 47 determines
that it is in a normal state and continues to carry out the
het water washing cycle.

Herein, for example, if heater 14 is powered on in
absence of the washing water in water tub 26 due to a
breakdown of controller 47, temperature inside water tub 26
rapidly increases during a periocd time when heater 14 is
powered on. At this time, the temperature change detected
by temperature detector 18 becomes larger and the increasing
rate of the temperature is 5K per ten seconds, as shown in
Fig. 3B. - Since the -increasing rate of the temperature
described above is larger than the c¢ritical value of 4K,
controller 47 determines it is in an abnormal state and

powers off heater 14, thereby preventing an overheating or a
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powers off heater 14, thereby preventing an

overheating or a -13 fire. In addition, by providing
informati on of the abnormal state, a user is inforned

of a malfunction of the washing machine. As described
above, in the first preferred enbodi nent, 5

tenperature detector 18 detects the increasing rate of

the tenperature as the wash cycle is initiated in
accordance wth the first preferred enbodi nent.
THeaeef ofe, agdetipfi, hgapepvidihg powermdtonni nfabsengbnormal
of the washing water in water tub 26, heater 14 can _
& SpSweredudtF as adordequentea 10edffuneienatQr ethe washing
detgﬁﬁfr 18, instead of anti-overheating device 19,
detedfi®g the abnormal state. Accordingly, it is

possible to mnim,ze the abno | .i.ncrease of the .

P enper At UEoaha Ty TREFS: otBvblE dARAGeSTof Srhgd . embodiment,
W !é%%td?@”ﬁé%%cégé'fbaégté&PQ’t%e”%ﬁmﬁﬂ%éﬁﬁﬁ“fgke of the
machi ne can be use w t hout repl acing the
aRhip=Qwerheat 4 00 tdavieesmv thcaenei ORG,; tibkelS in accordance
possSi bl e to enhance the saféety of the washing machi ne
witthout h& ufffierstngp f& oot Be d I eubloeiS ake tMal NTRAARESTr WPl keven 1if
or a cost increase therefrom 20 Further, by -

preaviedi gt tie pdweredhl ost ahe abkecaesert camre beshing water in
i nformed of a mal function of the washi ng machi ne

Grgitekrl yub RBfus hepteapdid mam duh pewekey dfScever gonsequence
br eakdown of other conponents (e.g., the water [|evel ,
@éteE?@P?r?ﬁPéﬁghd%E@cW%%pé@%ioﬁﬁs ead of anti-overheating

device 19, detecting the abnormal state. Accordingly, it is
possible to minimize the abnormal increase of the
temperature and further to avoid damages of the washing
machine.

In additicon, since the washing machine can be used

without replacing the anti-overheating device with a new one,

‘it is possible to enhance the safety of the washing machine

without suffering from a troublesome maintenance work or a
cost increase therefrom.

Further, by providing the abnormal state, the user can
be informed of a malfunction of the washiﬁg machine quickly.
Thus, a repairman can quickly discover a breakdown of other
components (e.g., the water level detector) through an

inspection.
(Second preferred embodiment)
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25 (Second preferred enbodinent) -14 Fig. 4 presents a
power-on/off time chart of a heater (heating unit) of
a drumtype washi ng machine in accordance with a
second preferred enbodi mrent of the present invention.
As shown in Fig. 4, a controller shortens at |east a
first 5 power-on predetermned tine of a heater
(heating unit) as a nunber of cycles increase. O her

"configurations are sanme as those of the first

preferFéd. edbpderents An poperatdrofe ol tiwe wishitngof a heater
machi ne having the aforenentioned configuration wll
néwad ndestritbepf S ridleum 10ypasvesbpeganpohsnef iph@ccordance

wash cycle are sane as those of the first preferred ,
SO IFTSIRCOgh PetpEaRat SAPCRERESt Wil FhBe PrEFPIednvention.

As in FLg. 4, h 14 i | icall d ,
B T E Rk “Roabor o0 100 ot G e g fRrSE e First
SRR eP T BT bRl S o TSRy, MG PRAE Bl os

$ee@RAS)or ANA1The ie¥GlelaGe . POWRhL22NLAhE 1 gReEAE LAR QEefsame as

heater 14 is performed for a predeterm ned nunber o

ayelses ofFithleheirsthpre@skireg WAbeHimkAtWater tub 26 is
controlled and heated to a target 20 tenperature by

det ecting therhtenper abir e thiet h daestparat unechdet echaring the
18. That is, heater 14 is cyclically powered on and

aitfo reneh tilbae dheatngri gl aits quovier B onwf ¢re tdesdriiged.  Since
Porie Dperatlons o THE wash syole drd"Shbe "SL o thote of the
first preferred embodiment, an explanaticn thereof will be
omitted.

As shown in Fig. 4, heater 14 is cyclically powered on
and off such that heater 14 1is powered on for a first
predetermined time (e.g., 80 seconds) and powered off for a
second predetermined time (e.g., 90 seconds), and the cyclic
power—-on/off operation of heater 14 is performed for a
predetermined number of cycles. Further, the washing water
in water tub 26 1is controlled and heated to a target
temperature by detecting the temperature with temperature
detector 18. That is, heater 14 is c¢yclically powered on
and off such that heater 14 is powered on for the first
predetermined time (e.g., 80 seconds) and powered off for
the second predetermined time (e.g., 90 seconds) at a first

cycle, as exemplarily illustrated in Fig. 4. At a second

cycle, heater 14 is powered on for the first predetermined

_15_
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the second predetermned tine (e.g., 90 seconds) at a

first 25 cycle, as exenplarily illustrated in Fig. 4.

At a second cycle, heater 14 is powered on for the

first predetermned -15 tine (e.g., 40 seconds)

reduced to a half of the aforementioned first

predetermned tine at the first cycle and powered off

for the second predetermned tinme (e.g., 90 seconds).

Further, after a third cycle during which heater 5 14

ﬁémﬁomekedlon ahd oftcasdih t hedseednd wycle, hedtfer of the
is powered on continuously. Herein, for exanple,

ﬁ\foﬁéﬁﬁéFl%efis f3avier Eoie HarmigiesbnicEnef at:héil'waslfﬁl?ﬂgt cycle

water in m%;er tub 26 due to a breakdown, of

88t POMFEFYA P4 :%éﬂﬁ%ﬁﬁvﬁmg.Rﬁﬁ4ﬁ$%ﬁﬂ%ﬂeQLﬁﬂ%% 5%-9-, 90
L I G U ey e T
%'4”9% ohw% YElon h%egfﬁd'% Ho%re%eQJoncfsc;yéff heater 14

second predetermned tine (e.qg., §0 “second
hgcbgaggegfogh@onggﬁggﬁgi%[e i nside water tub 26 is
suppressed. Herein, such 15 operation is perfornmed for
a preded®sim nedopurdieimmife, Cyct ehedt®rg. 14t AreeepbirBBS8Y. on in
Wil e heater 14 is powered on for the first
pbedeater mhedhel neaskeigg, Bl eseconds)atdihe tbnpehatdiree to a
change detected by tenperature detector. 18 is 5K per
beprakdevonds asnshowherndFi gthgBle®patatehe inside water tub
tenperature change 20 is |arger than the critica

| fRoFP K IROFRF T T eF LB dehérhi Mestar i §4i dsarpovered on

e an

_Sgr HHRer 25 o PEGEREE AT ARCob4PRO4Fr Ry o Da=Bconds) . since,

however, heater 14 is powered off for the second

predetermined time (e.g., 90 seconds), the increase of the

temperature inside water tub 26 is suppressed. Herein, such
operation is performed for a predetermined number of cycles
fe.g., three times). While heater 14 is powered on for the
first predetermined time (e.g., 80 seconds), the temperature
change detected by temperature detector 18 is 5K per ten
seconds as shown in Fig. 3B. Since the temperature change
is larger than the c¢ritical value of 4K, controller 47
determines it is in an abnormal state and heater 14 is made
to be powered off, thereby preventing an overheating or a
fire.

Since the power is continuously supplied to heater 14
after the cyclic power-on/off operation of heater 14 is

performed for a predetermined number of cycles (e.g., three

-16-
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fire. Since the power is continuously supplied to

~heater 14 25 after the cyclic power-on/off operation

of heater 14 is performed for a predeterm ned nunber

of cycles (e.g., three -16 tines), tinme required for

heating the washing water in water tub 26 is al nost

sane as that required when heater 14 is continuously
powered on fromthe begi nning. As described above,

heater 14 is cyclically powered on 5 in the second
prekrenr ed ierbodcmentd Acocohdenghy, the wasbinbeabéeprldn water
is powered on in absence of the washing water in

WwatberZ ¢ ubs 2@ mosti sspossébl dhed madud ved anhabnédesgler 14 is
i ncrease of the tenperature inside water tub 26

CORpAFEAUEdY ROWESBOAWABr ErfAiBate? 2891BNEBA I nuously

powered on, making it 10 possible to prevent mages

Do et o R HETE NoRGager | T41 PE6CTHO RS ngouered on
1 CHHQ? < QOFS gﬁ?%ef%édﬂ%%&éé%%éﬁ%pg %E%ondingly, in case
anti-overhéatin evice w a new one, Tt 1S

BRsEe! @ 4t 0 LIRARCE.S Non S3HeLY BhobNe MaS(l gL SREM Neater in
wi thout suffering froma troubl esonme nai nt enance work

QataRr 8pi ngeeaseri ni $ogiosHasiddeso SificAiedt eanldabnormal
is continuously powered on after the cyclic

povetaen/ offf roperadny dtsieerifrorined Jafe@ tub 26 compared to
predet erm ned nunber of cycles (e.g., three tines),

ti meser gheireetiekoerhédt ingcbheinashshy watereidnowat mrking it

tub 26 is 20 al nbst sane as that required for a case

PRswRbdh KeabPerpvent Hamagasi hootkeywpsheradneahirem

the b%@égggégk InﬂﬂgEéitthe washing machine can be used
r

without replacing the anti-overheating device with a new one,

it is possible to enhance the safety of the washing machine

without suffering from a troublesome maintenance work or an

increase in cost.

Besides, since heater 14 is continuously powered on
after the cyclic power-on/off operation is performed for a
predetermined number of cycles (e.g., three times), time
required for heating the washing water in water tub 26 is
almost same as that reguired for a case in which heater 14

is continuously powered on from the beginning, making it

possible to achieve a safety of the washing machine

regardless of a time required for the wash cycle.

(Third preferred embodiment)

Fig. 5 represents a power-on/off time chart of a
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possi bl e to achieve a safety of the washi ng nachine
regardl ess of a tine required for the wash cycle. 25
(Third preferred enmbodinent) Fig. 5 represents a
power -on/ of f time chart of -17 heater (heating unit)
of a drumtype washing machine in accordance with a
third preferred enbodi nent of the present invention.
As illustrated in Fig. 5 the controller shortens at
| east a first power-on predetermned tinme of a 5

~ heatter (hieadtigs unintk)asof munmdenmoft ypyecl esshhogeasa:hine in

QG her configurations are sane as those of the first
peebadeade emiddiangritlrda rplermtddbremfodeemashi nghe present
machi ne having the _aforenentioned configuration wll
AOWEHE 1@8scri bed. Siheetrabedasi® opéPati ens bfiet heontroller

sh cycle are same as.those of the firs referred .
R0 REnE ol P il Anbi Foh. PREFEGP TS d5E e e ed: ine of a

A3getomn L0 FlLg By cheater, s cyol Leally nouered on oppe,

Suc ter T4 18 powere r
Lohst gukacRoaget erdl Regel 198 (Ghdhe 80 SeEONds) ANdprererred
power éd of or the second predetermned tinme (e.qg.,
QQpsecards) at a first cycle. At a second cycle,
heater 14 is cyclically powered on and off such that
heat ernrild bsepanesed of f ehet hevdfdhisly predatatdrn negving the
20 80 seconds of predeterm ned
aforementioned configuration will now be described. Since
basic operations of the wash cycle are same as those of the
first preferred embodiment, an explanation thereof will be
omitted.

As shown in Fig. 5, heater 14 is cyclically powered on
and off such that heater 14 is powered on for the first
predetermined time (e.g., 80 seconds) and powered off for
the second predetermined time (e.g., 90 seconds) at a first
cycle. At a second cycle, heater 14 is cyclically powered
on and off such that heater 14 is powered on for the first
predetermined time (e.g., 60 seconds} which is. shorter than
80 seconds of the first cycle and powered off for the second
predetermined time (e.g., 90 seconds). Further, at a third
cycle, heater 14 is cyclically powered on and off such that
heater 14 is powered on for the first predetermined time

{e.g., 40 seconds}) which is shorter than 60 seconds of the

second time and powered off for the second predetermined

time (e.qg., 90 seconds). Thereafter, heater 14 is
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cycle, heater heater 14 is tine (e.g., 60 seconds)

which is shorter than the first cycle and powered off

for the second tinme (e.g., 90 seconds). Further, at a
third 14 is cyclically powered on and off such that

powered on for the first predetermined tine (e.g., 40
seconds) which is shorter than 60 seconds of the 25

second time and powered off for the second

predeterm ned tine (e.g., 90 seconds). Thereafter,
keattehubdsily pbd@ecent iomyousidy ghewersethiong waattet hen water tub
washing water in water tub 26 is controlled and

Rfat 8 teordnalget vardpehetie@d By detezrdaly aemperature by

tenperature thereof with tenperature detector 18.
&S ingop ERBRErEtuUre hesrepfi1vith peRePEAtBAS| Aetsctor 18.

absence of, the washin ter . in water t 26 due to .
b1 cak R Cofey GBS SEr. | o Nt atdr 63 niplgved on in

ter tub -26.sharply.increases while_ heater 14 is
ABBne ont o neBoKi bA RS, £ FabfEl o8y o @

?ﬁ%%mﬁ%%n §kng%ntQ§W@¥§rﬂ?,h@ﬁEGEe%ée%éFg?%B%ggiagfwater tub

or the second predetermned tine ;9
9L i1 vt highd R Ras 610114 g4 €aper at Use AR on for the
water tub 26 is suppressed. At this tinme, although the

faatser pllecatengingdt xime dkr eadysbeakednte)a cetfihaeh however,
tenperature, an overheating of the heater can be

preevent éd by shweteni n§ft Herf ithst predel eprededetimeed time
of the second 15 cycle conpared to that (e.g., 60
§§G§hdsﬁbesq¢@pqskstthgcﬁégrease of the temperature inside

water tTub 26 1is suppressed. At this time, although the
heater (heating unit) is already heated to a certain
temperature, an overheating of the heater can be prevented
by shortening the first predetermined time of the second
cycle compared to that (e.g., 60 seconds) of the first cycle.
Moreover, at a third cycle, heater 14 is powered on for the
first predetermined time {(e.qg., 40 seconds) which is
shorter than that of the second cycle, making it possible to
prevent the overheating of the heater.

As described abkove, in the third preferred embodiment,
the power-on time of the heater 1s set by considering the
increase in temperature of the heater. Accordingly, it is
possible to prevent the temperature of the heater from being
excessively increased in a situation where heater is powered
on in absence of the washing water in water tub 26, thereby

preventing the cut off of anti-overheating device 19.
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Moreover, at a third cycle, heater 14 is powered on

for the first predeternined tine (e.g., 40 seconds)

which is shorter than that of the second cycle,

making it possible to prevent the overheating of the
heater. 20 As described above, in the third preferred

enbodi nent, the power-on tine of the heater is set by
considering the increase in tenperature of the

heater. Accordingly, it is possible to prevent the
tRemiereat, ur enof altierteeht emdreamebeing tiexcessipmetature inside
increased in a situation where heater is powered 25 on

W s divde 26 caime biaghindguiveder therebvepreyienzéng damages of
thereby preventing the cut off of anti-overheating

d&\A ¢ shg 9. TgchdPfher, an abnormal increase in the
tenperature inside water tub 26 can be m nim zed,

t hereby preventing damages of the washing nmachine. 5

(Fourth_.preferred._enmbodi ment). Figs. 6A to 6C
i1l ust g %E%% ?g%ﬁﬁ%ﬁéléﬁbﬁg% %r%s of a heater

(heatipg uni k) of, %@ri%}@&%e@:%i@%bﬁ%f@ tfme charts of

accordance wwth a fourth preferr nment of the

Rf as€iter | INEAELRQH. vhOthi Gr 6N ahOMS tqpeas B ® RAchine in
I nput voltage of the heater in a powered-on state is
simldrelanideawi207 aVifohirgh @Befiell-ust pabesiiactdse wWheke present
the input voltage thereof is greater than or equal to

207 evitameh.smal | er than 235 V; and Fig. 6C describes a

case where the input voltage thereof is 15 greater

t han oFi@qu@At%hQ@$ ¥ case where an input voltage of the

heater in a powered-on state is smaller than 207 V; Fig. 6B
illustrates a <case where the input voltage thereof is
greater than or egual to 207 V and smaller than 235 V; and

Fig. 6C describes a case where the input wvoltage tThereof is

" greater than or equal to 235 V.

In the fourth preferred embodiment, there is provided
an input voltage -measuring unit for measuring an input
voltage vwvalue of the heating unit and, further, the
controller sets at least a first power-on predetermined time
of the heater (heating unit) according to the input voltage
value measured by the input voltage measuring unit. Other
configurations are same as those of the first preferred
embodiment.

An operation of +the washing machine having the

aforementioned configuration will now be described. Since

" basic power-on operations of the wash c¢ycle are same as
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In the fourth preferred enbodi nent, there is provided
an i nput voltage neasuring unit for neasuring an input
vol tage value of the heating unit and, further, the
controller sets at least a first power-on
predeterm ned tinme 20 of the heater (heating unit)
according to the input voltage value neasured by the
i nput voltage neasuring unit. Qther configurations
are sanme as those of the first preferred enbodi nent.
Amcggger at i drheof sthendaghiafe mechi pebhdvinagtt hean 2Bxplanation
af orenenti oned configuration will now be descri bed.
Shegeothadild pewerisnedperati ons of the wash cycle are

same as -20 those of the second preferred enbodi nent,
an exphanadthiloe tihéreotn wifiig -bebBni thedderast4 is cyclically

illustrated in Fi 6B, .h 4 i icall . .
SIS el BB TS YL gy 20 1
[ d f the, first ter.m ned t.i

(B BRUBEEILED T o6, LB LY S RAALSHIIS LUE e, o0

Qkﬁg%h%ﬁmdﬁﬁiﬁ&&@%e&eogf’f%g §§&9m¥%oﬂa‘§§§§%t£9ﬁined time

exanpl e, the input voltage value is greater than or

qaual. ,t @ R0dedomdsh stRl h8Eel ha r23amp1Ref@ld | DFph® voltage
Fig. 6C, heater 14 is powered on for the 10 first

prddet ésmgredtermehaa. gr, egGQadeconds)y @ndnpowmbedeof than 235
for the second predeternmned tinme (e.g., 90 seconds)

Vn cdsdienthand nput Fvgl t &fe Veladen sl{gr éat powelrad am for the
equal to 235 V as a high voltage, thereby suppressing

& ‘SR predetessenies tewpeleatdr-e. o Furddrirds asasthompvered off

Fig. 6A, in case the
f&% the secon pregetermined time (e.g., 90 seconds) in case

the input voltage wvalue is greater than or equal to 235 V as
a high voltage, thereby suppressing a sharp increase in
temperature. Further, as shown in Fig. 6A, in case the
input voltage value is smaller than 207 V as a low voltage,
for example, the insufficient heat dissipation of the heater
caused by the low voltage 1is compensated with time by
applying power to heater 14 for the first predetermined time
(e.g., 120 seconds).

As described above, by setting the power-on time of
the heater according to the input voltage change, allowing
the cyclic power-on/off operation to be carried out for a
predetermined number of cycles and detecting the temperature
by using temperature detector 18, the washing water in water
tub 26 is heated to a target temperature.

Herein, even when heater 14 is powered on in absence
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15" i nput voltage value is smaller than 207 V as a | ow

vol tage, for exanple, the insufficient heat

di ssi pation of the heater caused by the | ow voltage

is conpensated with tinme by applying power to heater

14 for the first predetermned time (e.g., 120

seconds). 20 As descri bed above, by setting the

power-on tine of the heater according to the input

vol tage change, allowing the cyclic power-on/off

ofiertatsl ormdtorlue wearan edth owbtéor tab predetertm redoreakdown of
nunmber of cycles and detecting the tenperature by
gonagotémperiat-urelidat et ot ea8: the Wastithgomedereimined time
water 25 tub 26 is heated to a target tenperature. ,
Hér 6iaf, @venrwheh Reattdre 14npat pgadEede ofailieabsEhcexcessive

-21 of the washing water in water tub 26 due to a.
SR LRRBTE! UG | G RS ohfokChr (AeatnrEhauRifL; can be

%%Fﬁdgtegr r@)ne%otnisr{%erii% S.ecl;l acs:'cffr drier}]qi t 8u£hLezti ncpf'lt t heater
VO tlage \Y ue, an excessi ve Jter?pera ure Pncrease 0

Lhe haater cOhedLi agpuni L), £an. b Bavol ded by

consi dering a ent out put of the heater

accor i 1ggk8cthBeliNpBbveQl tage yalue. pAsqgdesenibed time can
above, the first predetermined tinme can be set by

pensider bpg ddiss ididfieenthoudpwir cobntthesigaiter of the heater
according to the input voltage value in the fourth

pceberited 10 ehbodnpeht voThegef sréueceventihefiovhebbhepreferred
14 is powered on in absence of the washing water in
sabepingbt26, Thereoppssivie when igngzel Aniabporaaed on in

i ncrease of the tenperature inside water tub 26. As a |
RBSGPES Bgnﬁagswﬁﬁhﬁﬁg V%gﬁFn@nnﬁéﬁﬁﬁetub 26, 1t is possible

to minimize an abnormal increase of the temperature inside
water tub 26. As a result, damages to the washing machine
can be avoided.

In addition, by guickly detecting the abnormal state
regardless of the change of the input wvoltage walue, the
heater can be powered off. As a result, a user can feel

safe in using the washing machine.

(Fifth preferred embodiment)

Figs. 6A to 6C offer power-on/off time charts of a
heater (heating unit) of a drum type washing machine in
accordance with a fifth preferred embodiment of the present
invention will be described.

As shown in Figs. 6A to 6C, a cocntroller shortens at

least a first predetermined time as an input voltage wvalue
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can be avoided. 15 In addition, by quickly detecting

the abnormal state regardless of the change of the

i nput voltage value, the heater can be powered off.

As a result, a user can feel safe in using the

washi ng machine. 20 (Fifth preferred enbodi nent) Figs.

6A to 6C offer power-on/off tinme charts of a heater
(heating unit) of a drumtype washi ng machine in

accordance with a fifth preferred enbodi nent of the
peesemed | hyenanoninpbt beoldeser i bedsu25n4s shawn increases.
Figs. 6Ato 6C, a controller shortens at |east a

Othetr pregdtieumahadnsi n@rgs agrenpwts volhesre vaf uethe2 first
nmeasured by an i nput voltage neasuring unit increases.
CEREFIEBAT PROPSLMEAS -are same as those of the first

preferyed enbodi ment. An operation of the shin .
machi M9 haWFRE-The" 504 ofGfentFoRdd%omtATUrA | iRving  the

gf'o'reﬁw%ﬂ’t?%n%ﬁfﬁcgsin%%ur%}c%%% Inpl icngn(?rw%re' O%escrik%ec%.he Since

operations O € are Sane as  those o

d d I t,,@an pl i he f
B PSR IR R I8, AL AL e s

icBogkcldeakhy dOc-panerad err2ad Shbosuadnt hatarheakglanation
(heating unit) 14 is powered on for the first

phedeber wiimedbti bRiteeg., 80 seconds) and powered off
for the second predetermned tinme (e.g., 90 seconds)
in cases t hélunpuated thye Fial.ueths 220t¢r 14 is cyclically

powered on and off such that heater (heating unit) 14 is
powered on for the first predetermined time (e.g., 80
seconds) and powered off for the second predetermined time
(e.g., 90 seconds) in case the input voltage value is 220 V,
for exampie. Referring to Fig. 6C, heater 14 is cyclically
powered on and off such that heater 14 is powered on for the
first predetermined time (e.g., 60 seconds) which is shorter
than 80 éeconds and powered off for the second predetermined
time (e.g., 90 seconds), thereby suppressing a sharp
temperature decrease in case the input voltage value is 240
V greater than 220 V, for example. By performing the cyclic
power—on/off operation for a predetermined number of cycles
and detecting the tfemperature with temperature detector 18,
the washing water in water tub 26 is contrclled and heated
to a target temperature.

For example, in case heater 14 1is powered on in

absence of the washing water in water tub 26 due to a
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for exanple. Referring to Fig. 6C, heater 14 is

cyclically 15 powered on and off such that heater 14

is powered on for the first predeternmined tinme (e.qg.,

60 seconds) which is shorter than 80 seconds and

powered off for the second predetermned tine (e.g.,

90 seconds), thereby suppressing a sharp tenperature
decrease in case the input voltage value is 240 20 V

greater than 220 V, for exanple. By performng the
tyelaikciowpowe - o of fobper at isdmdeor aa poedptier mhedhe heater
nunber of cycles and detecting the tenperature with
tiererseg edetectivpull8volthgewashiuyy watesases water increase
tub 26 is controlled and heated to a target

Cdnp &gt uL8IPEEArBECexhRples iP5 e Hiat efb 144815 be  sharp.
powered on in absence of the washing water in water

Y6 Tdue St BCS -Q%W%réﬁ%ﬁﬁﬂﬁ“%ff@&nt?@?@@??gsiﬁﬁﬂﬁ¥u1to the
LR of the heal op, I creases. as. an LBV, YOLLAGE . peytey

Ue 1 NCreases, an incre

id&%sden&@t%ﬁufﬂé%s%ﬁ ndhe gharde) Hgﬁﬁ%ﬁ{gcﬁﬂ BEE WdBer is
plyin eat er to

required for ap power to the 5 s set

beshekiened bd ermerahys expf dhe hel gL hdeesrNok is powered

increase up to a |level "at which the heater is

edudred Heo hier foretddar oniodd . £ W | ee hgaf eB014et:8nds), the
powered on for the first predetermned tine (e.g., 80
secords)ingt hetd netf eabeng englee acfureh eld enperdit iy e temperature
detected by tenperature 10 detector 18 is 5K per ten
secender ad ikl &t peredennspcgndsB. asSiindessyehedalinefig. 3B.
is greater than the critical value of 4K, control]ler

FF0EEt SRS T4e | 55| BrapheF nkhast &€ 4iid poier svalue of 4K,

controller 47 determines it is in abnormal state and powers
off heater 14.

As described above, the first predetermined time can
be set such that the output of the heater becomes optimum
despite of a high input voltage value in the fifth preferred
embodiment. Therefore, in case heater 14 is powered on in
absence of the washing water in water tub 26, it is possible
to avoid an abnormal increase of the temperature inside

water tub 26, thereby preventing damages to the washing

machine.

Moreover, since the heater can be powered off by
guickly detecting the abnormal state regardless of the
change of the input voltage value, a user can feel safe.

As described above, in accordance with the drum type

- washing machine of the present inventicn, if an increasing
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of f heater 14. As described above, the first
predeterm ned tine can 15 be set such that the output
of the heater becones optimum despite of a high input
voltage value in the fifth preferred enbodinent.
Therefore, in case heater 14 is powered on in absence
of the washing water in water tub 26, it is possible

'to avoi d an abnornmal increase of the tenperature

inside 20 water tub 26, thereby preventing damages to
trheenwashiang-emmotitnee Metemierd sy ngetéhpehehtee dahector is
be powered off by quickly detecting the abnornal

strgeé ereddradl esspofdetrrmighegEadiiet ke itdputbepinaigey of the
val ue, a user can feel safe. 25 As described above, in )
HESEr darcle mi @ hPERELBF UMY pet S WRSHPAG ImetdHi -ne Bre¥dEcre, in
present. i nyention,, if an ingreasing -24 rate of .
Pmper st ogEPactEll BYna-Tangal atlr SRRTUE opt cthe vashing
Qgaier o nan, 8 r edel efu ned yalye. phothe peginghng ey, ;-
the " "was cyéﬁe, a heating unit TS pomere% of f.

ther efQr84,1in (Case e Neat el i S;poueRed OhndPesse in  the

absence of the washing 5 water in a water tub due to a

beapkdawnref o conérahlker, b WHipeSHhR ithQ SHPREHEESlesome
an abnormal increase in the tenperature of the water

b naenbe ceedicrRg and r ewbla@sdne BRI sheaapceMordhean@ashing
enhancing a safety of the washing rmachine.
Aecoridengl ccohdipy bgenthd nveaseéon isveasefioah fsruasfol for a
drum type washi ng machine for perform ng each of wash,
Kirige tYRRd "aGhePdeReFRERPORCEy PRE§OrMing each of wash, rinse

and water-extraction cycles.

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

the invention as defined in the following claims.
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Wil e the invention has been shown and described wth
respect to the preferred enbodi nents, it will be
understood by those skilled in the art that various
changes and 15 nodification may be nmade w t hout
departing fromthe scope of the invention as defined
inthe followng clains. What is clained is: 1. A drum
type washi ng machi ne conprising: a cylindrical rotary
drum having a bottomsurface and 5 a rotating shaft
Viag Her icZeamad éf6:an declined direction; a
cylindrical water tub, having a botton1surface, for
rotatably accommodating therein the rotary drum a

tor for rotatin e rota drum a water supply
it frIEBpr AT 3’%27&1’? GG | TR0 1o vet er

tub; a hga&%n rygé% %aheahkﬂ tgguﬁgfhlng ol om shgface and
the wate u enpera urée etector fOr-det ect | ng

te@Qﬁ,%ﬁ% sﬁ%fttﬁﬁ %@ﬁgkﬂg H@Bfroknahhaeﬁﬁﬁﬁé tH?rectlon;

and 15 a control r per orn1ng each o rinse

and wat egri@ﬁafﬁéélowa@w eabbyh@%hrgolallmtw@ surface, for
notor, the heating unit, the water supply unit, the

h@&faltla@)}_lynlatcbﬁmﬁgatﬁzﬁljt tnélrednbyhusmgaﬂgt arumput t ed
fromthe tenperature detector, 20 wherein the

cont r ot | eo t erfar neotzthiotg Watee rr ovassty nruncycl e i n

which laundry articles are washed while the washing

wat er # sWREaredUpploorittidl | fay sHerRednongramiing angter into

wher ei n
the water tub;

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

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

a controller for performing each of wash, rinse and
water-extraction «c¢ycles by controlling the motor, the
heating unit, the water supply unit, the heating unit being
controlled by using data inputted from the temperature
detector,

wherein the controller performs a hot water washing
cycle in which laundry articles are washed while the washing
water 1is heated by controlling the heating unit, and wherein
in the hot water washing cycle, the controller powers off
the heating wunit in <c¢ase an increasing rate of the
temperature detected by the temperature detector is greater

than a predetermined value.
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in the hot water washing cycle, the controller powers
off the heating unit in case an increasing rate of
the 25 tenperature detected by the tenperature
detector is greater than a predeterm ned val ue. -26
2. The drum type washi ng machine of claim1, wherein
the controller performs cyclic power-on/off
operations that the heating unit is powered on for a
first predetermined tine 5 and powered off for a
second predetermned tinme, and the cyclic

power -on/ of f operation is perfornmed for a
@redet%¢%1%@6“n9ﬁb%rwéﬁhéyél@@ChsneTM§(ﬁlﬁﬁWybe wherein the
mashlnﬁ%nachlne of claimz2, wherein 10 control

St DPeseETEhE LG %%1%}} o PR FRL HaN5 { hat the
f 4. Th A
R Rg oP o ot BOGF A RN FRT  Sodmits REedRCr Hpdped time
Qlt t.f
éblt ge va uugkfgjﬁgJhea%%ﬁgggﬁﬂ%fggﬂgggﬁﬁn%ﬁp%gme’ and the

cQrtriel | epogelsoalokeast o FE%aEhBﬁt p[§detBEﬁEB§ﬁeH'”Efor a
according to the 1 nput voltage val ue nmeasured by the

pipdeteval hagent®psur bAgcyBieés. 20 5. The drum type

washi ng machine of claim4, wherein the controller

shortens at least the first predetermned tine as the
i nput vol tage val ue neasured by the input voltage
feasurThry @pem ivieeewsebing machine of claim 2, wherein the

controller shortens at least the first predetermined time as

the number of cycles increases.

4. The drum type washing machine of claim 2 or 3, further

~comprising an input volitage measuring unit for measuring an

input voltage wvalue of the heating unit, wherein the
controller sets at least the first predetermined time
according to the input voltage valus measured by the input

voltage measuring unit.

5. The drum type washing machine of claim 4, wherein the

controller shortens at least the first predetermined time as

‘the input wvoltage value measured by the input voltage

measuring unit increases.
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