10

15

20

25

DRUM TYPE WASHI NG MACHI NE Field of the Invention 5 The

prese ' ntion relates to a drumtype washi ng
‘mmmmw@“\‘“carryi ng out each of washing, rinsing,
acting, drying processes and the |ike by

drivrmng®a rotary drum having a horizontal or a
.slanted rotational axis. 10 Background of the

I nvention A conventional drumtype washi ng machi ne can
e i

I woshi no. phosi AdeevahensRXt iAckERg and drying
i KA s by rotating a rotary drum about a

@ndszontal or a slanted 15 rotational axis with water
supplied up to a predetermined water level in a water
tHs 1 e e awdmyidnevel detector is provided to

detect a level of supplied water (see, e.g., Japanese

Pat ent Lai d-open Application No. H10-201991). Figs. 4

and 5 show a configuration of a conventional 20

washi nfhragrasentHerreierdf tar , rehatesntiogly adten type washing
thereof w |l be described. Rotatably incorporated in
veadrinq bfgri sarratiagy Huntachr Oh dershindr aransbag, water-
of drum perforations 2 in its cylindrical wall, o
ROt dF toimin 1 dry1adi vBROESST5E at%hd by-tor iL2&h/t aPy driving a
rotating,shaft 4 rotatably fixed at center of 25 . _
PR EATORIT A G2 ei o oAy et qnal axis.
connected to notor 5. Several agitation blades 6 are

-1 provided on an inner cylindrical surface of rotary

oﬁmﬁgﬁd easidne Stdverdtawpdry articles with each
o) ) a s suspended i n washi ng nachi ne

mai n body

A conventional drum type washing machine can perform
washing, rinsing, water-extracting and drying processes by
rotating a rotary drum about a horizontal or a slanted
rotational axis with water supplied up to a predetermined
water level in a water tub, wherein a water level detector
is provided to detect a level of supplied water (see, e.q.,
Japanese Patent Laid-open Application No. H10-201991).

Figs. 4 and 5 show a qonfiguration of a conventional
washing machine. Hereinafter, the configuration thereof
will be described. Rotatably incorporated in water tub 3 is
rotary drum 1 provided with a number of drum perforations 2
in its cylindrical wall. Rotary drum 1 is driven to rotate
by horizontal rotating shaft 4 rotatably fixed at center of
rotation of rotary drum 1, wherein rotating shaft 4 is

connected to motor 5. Several agitation blades 6 are
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7 by springs 8 so that it can rock in left/right and
to-and- 5 fro directions. By connecting one end of
wat er drai n connection hose 9 to a |lower portion of
water tub 3, the other end thereof to one end of
water drain punp 10 and the other end of water drain
punp 10 to water drain hose 11 respectively, washing
water in water tub 3 can be drained 10 therethrough.

W A B0S bt -Co0ReRLET cbe WALl A r AT Hhun 1 to

I'S extend upwar

%%@tll@omw qa@hdeypgmemegomﬁd eaghh'o%e%s wat er

overflow |evel Water I's supplied through water

suppl ynyedvetrdig 3'&%05W@E%hdk%b:§1 @@thﬁ&eﬁaEﬁYHE maln body
detector 18 detects a 15 water level in water tub

By bgpepatingg Basol8haai hti sadr @etki A0 MR ilgHe %nd to-and-
fromair inlet 17 through warmair flow path 15 and

gassedirbgtinnshe mBant copnbedtieg ldneo dedheaf edvater drain
thereby to becone warmair. Thereafter, thus heated
\RIREAItA ONs RS hdr §ed 20LPWeES wardrianuboB watewgtub 3, the

marn1a|r outlet 16, thereby making it poss|b|e to
Hﬁﬁﬁ tor G0 £ndNth ¥kt gdrain pump 10 and the

%3 ungi §S§é§§%$285%¥¢2§%g§) ﬁ@ " eégr%%tl Jgpdhose 11
f 5 | | )
R P SRR ENER Lok L BRI Ybe arained

exc SSIVG a oans 1S genera

Q%@ﬁ%QhEQ%gWaShWQQePrQ§§§ﬁ %@%é‘%fﬂb§%§§§§éaeto water drain
detergent -2 inputted, the detergent foans may int {rude

tpandpl 110 the setended rupbord pat hneh deheHd ks 80dodd@Nand then
be adhered to electrica

bent downward at a portion located as high as water overflow
level 26. Water is supplied through water supply valve 12
into water tub 3, and water level detector 18 detects a
water level in water tub 3.

By operating fan 13, air is drawn into water tub 3
from air inlet 17 through warm air flow path 15 and passes
by in the meantime heater 14 to be heated thereby to become
warm air. Thereafter, thus heated warm air is discharged
into water tub 3 through warm air outlet 16, thereby making
it possible to carry out a drying process. With such a
configuration, washing, rinsing, water-extracting and drying
processes are performed.

However, in such a conventional washing machine, if an

abnormally excessive amount of detergent foams is generated

during the washing process due to an excessive detergent
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conponents or the like. In general, the detergent
foans are of a high electrical conductivity due to
the detergent 5 ingredient. Therefore, if the
detergent foans are adhered to the electrica
conmponents such as a heater or a fan, the electrica
conponents are corroded or electrically short-
circuited, which may result in defects such as a

Lke. her, .if th f
grn %I%qi_%\gn t%re t@{teéep(ie%t 1Po§r§ritﬁ1§5/ %g@eﬁﬁfi}gaﬁge warm

etergent foans i ncre

Q¥er fhwn Jahom s C@"@rﬁlﬁ{g oz-f\r% SPREOR ef)ﬁoggﬂéggﬁ: ﬁtgogllgctrical

i nside as well as outsi the “washi ng nac
adhpoednta bhe tdleatifdecal 160JRARLALS, thE- O
and the like or fall on a bo??on1suff§g§,gigeaﬂ?§% ggﬁms are

logadat oh ghragi Rg:tidiedinstahbakbkt 90 iRLaCQuOT € the detergent
washi ng nmachi ne. Mreover, if the washing machine is

Beigmgdiept . camcmfousl,y idpethd edetlidgenther abor 784 | ¥dhered
excessive anmount of detergent foans is generated, a
6t &hicogdleciatiicend sfompop@ngisumuciicess a riesatsdance du€an, the

tg the | arge anmount of detergent foans, which causes
& e&ﬁéﬁﬁ??or?‘?r%ﬁqr}ﬁrbt(sab%?néilorrrd?t%ﬁci oAT cflefrturcally short-

during,a water-extracti ng operation. As a result, it
FslrglugFFgm f”'%ﬁg%sé‘lﬁ}’r ereagq+]i‘£s+’?1gdﬁéf3f36|sn§h’€}é‘ GYS a2 breakdown:
wat e[z acting performance sufficiently, or the
operg?igék%our 25 may have to be extended. -3 Summary

gl;etsgﬁid%{ io(r)hnﬂt the tgh%tﬁ{t‘preofandgpéf"&én@f EDSms keeps
increasing, the detergent foams overflown from a detergent
dispenser opening into inside as well as outside of the
washing machine are adhered to the electrical components,
e.g., a motor and the like or fall on a bottom surface,
which may lead to damaging the in_stallation place of the
washing machine.

Moreover, if the washing machine is being kept
continuously operated while the abnormally excessive amount
of detergent foams is generated, a rotational motion of a
drum faces a resistance due to the large amount of detergent
foams, which causes an operation failure (abnormal rotation
of drum) during a water-extracting operation. As a result,
it is difficult to secure a rinsing performance or a water-

extracting performance sufficiently, or the operation hour

may have to be extended.
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to prevent a washing nmachine from being functionally 5
deteriorated by detergent foans generated during a
washi ng process or from being broken due to the
adhesion of the detergent foans to electrica
conponents. I n accordance wth the present invention,
there is provided a drumtype washi ng machi ne
including: a rotary 10 drum having a horizontal or a

%h%%gg r%tghgoggb ﬁ%&éh a water tub elastically
supper&ég—a%—a—wasﬁrﬁg—ﬁachine mai n  body, the water
tub incorporating therein the rotary drum a water
supply unit for supplying water into the water tub; a

wat er tevek, dehestdbrkor Hetesitng dralifl $f¥§£n£ninvention
the 15 water tub; a water drain unit for draining

wat eprfavemtt he  Waisidgib; madwhi e CoptéRl | BEih8r functionally

controlling washing, ordinary rinsing,

weteriexatadt byy dyppsrmgdron, fokes eigeneletedoriunidera washing

detects a condition of detergent foanms generated in

PEECRESerok ubrpas & i1y abspPl§hal dirange firtom atbewaber of the

éo | evel detector and then controls washing, ordinary
PhEFAGNT hAPEF- BRt PAREF RYCRE oERBRRRENERe water supply

uni t d the ter drain unit on the ground of the

det ect 88 PESIFEAGPt h' s h D oRFFGERLL | BiventiaR ge there is
- f ted duri t
RIBYILEA adeh%qe@#pbefoagghgﬁgef %lnﬁgg'égglgaﬁpﬁé a rotary

I Ng process ca e quic re

8e0Rr AHdKihd her eghricanche supPLessed, &y Egggti_%hgﬁe axis; a
the detergent foans can be prevented from -4 bei ng

e@xcessinudl Ye pedel & By beyppdraecpr edet £1 faRed ndMhine main
it is possible to avoid the functional deterioration
bbdyhethe water tub incorporating therein the rotary drum; a
water supply unit for supplying water into the water tub; a
water level detector for detecting a water level in the
water tub; a water drain unit for draining water from the
water tub; and a controller for controlling washing,
ordinary rinsing, water-extracting operation, wherein the
controller detects a condition of detergent foams generated
in the water tub based on a signal change from the water
level detector and then controls washing, ordinary rinsing,
water-extracting processes, the water supply unit and the
water drain unit on the ground of the detected result.

With such a configuration, a large amount of detergent
foams generated during the washing process can be quickly

removed, or the generation thereof can be suppressed.

Further, since the detergent foams can be prevented from
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washi ng machi ne and to prevent electrical conponents
such as a heater, a fan notor or the |ike from being
corroded or 5 electrically short-circuited due to the
adhesion of the detergent foans thereto. Brief
Description of the Drawi ngs 10 The above and ot her
objects and features of the present invention wll
becone apparent fromthe foll owi ng description of

r L iren i,yen i.n conjunction wth the
e bt o ar S ngenelatRR Ry, a1 ruivoiR Ssdpad. amount,
seetign ' of ,a : e shi ng chi.ne in
accorga%%2¥a§¥% goffgéygbﬁégegﬁgg l@&@@di %ﬂIQHﬂQH of the

prESeiig ImEMiOnnFith A ARSE | control circyit
di agram of the drum tygérmashiﬁ%ﬁ%%c ﬁé%}sﬁﬁﬁﬁ?qﬁﬁ£s such as

Fi ghedteF| ga 4 ombees arfloyehankel IA U N8iNY corroded or
operations of 20 principal parts of the drun1t€pe
viakt gt arelchi nehshownikouiBed. due Fit 4 heCPE8REBISNA of the
si de sectional view of a conventional washing

MR aRentafPamsg theretpers a partial |y cutaway

perspective view the 25 conventional washing nmachi ne.

-5 Detailed Description of the Preferred Enbodi nent

Y ter,. preferred, empodi nents of the present
Eﬁ&g%2ﬁ%ﬁEﬁﬁ#ﬁiﬁgq&&ihﬁiiiﬁﬂﬂﬁiﬁhaiI with reference

to the 5 acconpanyi ng drawi ngs. However, the present
invention is

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 side sectional view of a drum type
washing machine 1in accordance with a first preferred
embodiment of the present invention;

Fig. 2 describes a control circuit diagram of the drum

type washing machine shown in Fig. 1;

Fig. 3 provides a flowchart illustrating operations of
principal parts of the drum type washing machine shown in
Fig. 1;

Fig. 4 represents a side sectional view of a
conventional washing machine; and

Fig. 5 offers a partially cutaway perspective view the

conventional washing machine.
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not limted to those preferred enbodi ments. (First
preferred enbodinent) Fig. 1 shows a side sectiona
view of a drumtype washing machine in accordance
with a first preferred 10 enbodi nent of the present
invention and Fig. 2 describes a control circuit
di agram of ‘the drum type washi ng machi ne. As shown in
Figs. 1 and 2, cylindrical rotary drum 31 having a

N i ith 2 Qqnb-r pf.dgu

and 15 is installed inside water tub 33 to be freely
novabl e. Rotary drum 31 has rotating shaft(centra

axi s ofereinifosy, réfst bl ededbolilReh€B €5£0f the present
rotati on thereof such that the direction of the

dervterrali caxival 1df Beotdds i BiergofdésailleqlitRedeFe¥aR8e to the
the rear portion of the washing nachine. 20 Rotary
gragon®hnys ndr | deawings ot atieweveror wahd anddseeverbevention is
di rections by connecting rotating shaft 34 to notor 35

inest dlinddegh te Boesenppetersadobmratiémentls.33. Severa

agi tation bl ades 36 are provided on an inner
csﬁﬂﬁ&Fi85Ffe§6?ﬁa€@b6@lm%?5}y drum 31 to easily stir

l aundry. arti,cles. 25 An openi ng f.ornmed on an upward

sl oped%‘%%rfa%cesa?w%\ % r ohY€ poi 't&?r{%fel wit &F t%fg 33 CE’%/{H“ type
fir: cl.gsed, ' oor.3/7. By eni.ng

?%gplgg[ylaungﬁglaf?fcﬁggﬁgg%hggg I%%géd gntgegﬁ preferred

wiRREe@ nftr R ratar yrdsam 3int8heugh |a%lép%iyglf.s 2 describes a

| oadi ng/ unl oadi ng openi ng 38. Since door
piodtirdad carcutite dipyaatl ¥rstppedramr £3p8, wadsHSRE ©@Bhine.

| oad and unl oad the

As shown in Figs. 1 and 2, cylindrical rotary drum 31
having a bottom surface is provided with a number of drum
perforations 32 throughout its entire cylindrical wall and
is installed inside water tub 33 to be freely movable.
Rotary drum 31 has rotating shaft (central axis of rotation)
34 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 31 is driven to rotate in forward and reverse
directions by connecting rotating shaft 34 to motor 35
installed on a bottom portion of water tub 33. Several
agitation blades 36 are provided on an inner cylindrical
surface of rotary drum 31 to easily stir laundry articles.

An opening formed on an upwardly sloped surface at a

front portion of water tub 33 can be freely opened/closed
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5 laundry articles w thout bending down. Water tub 33
i s suspended in washing nmachi ne main body 39 by
spring 40 and danper 41 so that it can rock in
left/right and to-and-fro directions. One end of water
drain conduit 42 is configured to be connected to a

| ower 10 portion of water tub 33 and the other end to
water drain valve (water drain unit) 43 so that

i t i t .tub 33 be. dr ai d ,
L e te Rl apEr BRI s vl einehrorg tafilep can be
. f 1 int t t 33 i
R RIR A Pl SRR Ot on 2aunary
fl%d@.%goﬁurﬂ%aléﬁﬂ Jdeth sUd aces cm&fﬂg%vﬁgg; {Eﬁ:é)rvided on

main  body 39 and first water supply hose 6

Ve rupwfdly alpeR) (et icsuppl ¥s8hi Ednd4ohs WSRd Ul oad the
supply the renmining water through the opening

Araosidied aatt ian esp@étthoper beadidly wawar tub 33 into

rotary drum 31 via second water 20 supply hose 63 and

wat er BapetytapedBnys6duspendedanpl @ashiagemaichifier stain body
supplied to water tub 33 through water supply conduit
Gﬁfuﬁ)’t oSer reddler aideddnnet ddsi sed Wter iltevebn rock in

and_then further supplied through second water supply
59hpy #8da IR &t nfd tS6tdRdsdesi P8¢ wapdr Of water

I . 25 t | detector 46 is:used for

s s Gt 4 YR el Ve ope i s afaoa lower
as f d C or tecting a .

?%L |??bﬁngggggéggg%t3?05%§P1iﬁé?d%%&g ef”gﬁb€%3%ager drain

Rrpmicdeds a2 defiomporfi 99 b walfar wéé&plr?’é% blter in water

washi ng heater 45 for heating the supplied water.

tub 33 can be drained therethrough. Water supply valve
(water supply unit) 44 supplies a part of water into water
tub 33 via water supply conduit 60, detergent dispenser 61
formed on an upper front surface of washing machine main
body 39 and first water supply hose 62. Further, water
supply valve (water supply unit) 44 is used to supply the
remaining water through the opening provided at an upper
portion of water tub 33 into rotary drum 31 via second water
supply hose 63 and water supply opening 64. For example,
water is first supplied to water tub 33 through water supply
conduit 60 up to a predetermined first desired water level
and then further supplied through second water supply hose
63 up to a predetermined second desired water level.

Water level detector 46 is used for detecting a water

level inside water tub 33 and also serves as a detergent
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Here, water |evel detector 46 includes a pressure 5
sensor for sensing a diaphragmatic pressure or the
like. Generally, water |evel detector 46 has a
function of detecting a specified water |evel inside
water tub 33 by changing a coil output generated by a
wat er pressure into a frequency. In addition, if a
| ar ge anount of detergent 10 foans is generated inside
wat er tu ace for,the detergent

Bk ¢ 9%%%%5 B cs et Rongy TRl ok naFacigeraent foans

t
?lnﬁr%?&epr essur e% e%v?at g%%&f) (%%?rigy?hl é)tt%laSI n%iﬁg:tl&n of water
laye! 33 def GO rfhP Heat deU@C s 3N HeXGES: y?ueg% Iﬁ)eige(&n water.

of detergent 15 floans by detecting a predeterm

llevel Harpresgaerchangd cet@ctok 54kHZ)nAiudes a pressure
speci fied water level (pressure). That is, wth a

sSerd@r debectnsidg | 8§ pHSPNagrad idet pebsauat &r the like.
| evel of washing water and an abnormal pressure,
tGmreatal L ymakiwag et deomdni caltlegctwer y 48t t rract | 2. Rfhction of
Di sposed at bottom portion 33a_of water .tub 33 is
WRIR Fiol eat esPgS iifaedudiate m $RESLh Inmtde watehe tub 33 by
like for heating washing water for use in a hot water

gnlg”g CorftH o IVERHEL | IR IREFR P Ut 2aVREREr PEFFENTE into a

Shl n I’TPChI ne . 39, whereas
|npuci |ng tni T b Yy an d?saad{ﬂ%niaf“ OBty @f detergent
dfosaqpsseﬁs Ng8he d2LE409NL 1 HESRERSS! By B3L Al e egnldé & place

upper front surface of washing machine méin -8

Fr | tnthige rergedi Mand heY IR sALRS Y dr um 3tghr;tkasthey remain

rotating
inside of almost sealed water tub 33, thereby increasing an

inner pressure of water tub 33. At this time, water level
detector 46 can detect an excessive generation of detergent
foams by detecting a predetermined level in pressure change
(e.g., 1.5 kHz) at a specified water level (pressure). That
is, with a single detector, it is possible to detect a water
level of washing water and an abnormal pressure, thereby
making it economically very attractive.

Disposed at bottom portion 33a of water tub 33 is
washing heater 45 including a sheath heater or the like for
heating washing water for use in a hot water washing.

Controller 47 is provided at a lower inner portion of
washing machine main body 39, whereas input setting unit 50
and display unit 51 are disposed near detergent dispenser 61

installed on the upper front surface of washing machine main
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shaft 34 installed at the center of rotation thereof
such that the direction of the central axis of
rotation thereof 5 is declined toward the rear portion
of the washing machine, rotary drum31 with rotating
shaft 34 may be placed such that the direction of the
central axis of rotation thereof 1is approximtely
hori zontal to the washing machi ne. Moreover, although
qﬁﬂi i@ function is not provided 10 in this

enbodi ment, the present invention is not limted

" theret Qe ; n erature of water
In i %%5@g6m er @hESGR r Eggwlgragngﬁaﬁgﬁ rotating

. [}
i ncreases (about , foams aré€ e

Terff oBe, ikealpeaseit 4HWepLhea i cul arl
effective for a washing 15 n%gggﬁe§ﬁf?%$ggﬁﬂﬁlméPSFeOf such

Westti nghé udéreoniooBtr @hkerlceht Mas &« £4 6K Lot ation thereof
configuration as shown in Fig. 2. Specifically,

ciontdestlimd U@vdmt| Ut ngear  ph Lt 06ANPEL €heOkabRenki kB chine
controls operations of notor 35, water drain valve ’
FOLARM efTeppily widihy er adaainig wabhifitg 20 heat ®e 4514684 such
%% r:%gtéhing unit 49, thereby controlling a series

v";‘lj;pe i OhEet hEPudPhgthlsiseng radi rsiing, of\atetation thereof

tracting and.the |like in sequence. |nput setting
St)r%‘i ta%%) O"g‘é“a&s‘?&é{ ESF 1Z8PFRhgtBpERst FBANEBErBRGhINe .
Cont r Qo HOL L 48 Lyes informatian frominput .
settingoun?teSD Sggﬁ§?§§|§y§55%ﬁ?q gH“SF%BPa&SuﬂV¥tSErOVlded
e i fHhD§ Megidsieheft, t R&d NERLOBLEON i des L
conmer ci al power source 52£suggﬁregjgm%§%é¥lb%s-éunz limited
tbemetbi.ng power supply switch 53. In addition,
control

In general, when a temperature of water increases

(about 60 °C), foams are easily generated. Therefore, the
present invention is particularly effective for a washing
machine with a hot water washing function.

Controller 47 has a circuit configuration as shown in
Fig. 2. Specifically, «control unit 48 including a
microcomputer or the like controls operations of motor 35,
water drain valve 43, water supply wvalve 44 and washing
heater 45 via power switching unit 49, thereby controlling a
series of operations including washiné, rinsing, water-
extracting and the like in sequence. Input setting unit 50
is used for setting operation courses. Control wunit 48

receives information from input setting unit 50 and displays

it on display unit 51 to inform a user of the information.

Besides, commercial power source 52 supplies a power by
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unit 48 controls a rotation of notor 35 based on
informati on provided fromrotati on nunber detector 54
for detecting the nunber of revolutions of notor 35.

5 Fig. 3 provides a flowchart illustrating operations
of principal parts of the drumtype washi ng machi ne
in accordance with a first preferred enbodi nent of
the present invention. Hereinafter, operations to be

p@&ﬁr‘?&f‘@ﬂ\#\hggwegury@gpelg 19 kexel sfete O;Maggt FS6R, control

det er gent I'ng proce

descf i @dcd/iﬁﬂrtblr§faerr%’c%%lto‘h R0 -mato RN 18, Yash ngJ[Ibformatlon

process is started (step 100), water is supp i ed

tordv SRREI f @M Y&t £F 1 b8 Viehmbyr 0REPEBFLYALAN Y
valve 44 (step 101), wherein a reference a%ggﬁyQ@tﬁCtlng the

Tburilpr e ssiurevd Isitsiensby fwaloeiod @gel  det ect or 46( st ep

102). Next, in case a frequency change fromthe

ref er efié@. métérovuéeelal§l@waabrt01dﬂqyuﬂﬂumngIanﬁhtlons of
first threshold value, e.g., 1.5 kHz (step 103), it
|R¥%ﬁﬁ%¥ﬂ1né?QQﬁn @h  E¥hordanny bYpesswashimgunmashine in

deter nt foa enerated 20 I n this case, water

i%?%ﬁ ng 3r%%dpr?ﬁ%ﬁre% °HRPEARERY ©8qidsc@resent

igpgg{forned for about 7 mnutes(step 105). Here, the
oamng sequence is to effectively dlscharge

detergag%géﬂéfg g %ggiggl grt$ﬂggypor ;EP% . 5 %%e water

42 of si mul t aneous
opsfell | Bgtwatslr SEPRdY:yalid A4 and waLels daawnéja'afewashing

lgioégis will be described with reference to Fig. 3.

When a washing process is started (step 100), water is
supplied up to a specified water level by opening water
supply valve 44 (step 101), wherein a reference water level
(pressure) 1is set by water level detector 46(step 102).
Next, in case a frequency change from the reference water
level is equal to or greater than a first threshold value,
e.g., 1.5 kHz (step 103), it is determined that an
abnormally excessive amount of detergent foams is generated.
In this case, water is drained (step 104) and, then, a
defoaming sequence is performed for about 7 minutes (step
105) .

Here, the defoaming sequence is to effectively
discharge detergent foams collected near water drain conduit

42 of water tub 33 by simultaneously or alternately

operating water supply valve 44 and water drain valve 43

-10-
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while a rotation of rotary drum 31 is preferably

stopped conpletely or the rotational speed thereof is
restricted to at about 20 rpm | ess. Moreover, if

| aundry articles or detergent foans inside rotary

drum 31 are sprayed with water 5 supplied through the

openi ng provi ded at the upper portion of water tub 33

via second water supply hose 63 described in Fig. 1
anghivet e sURRkY APeN ng 64, t def gam.ng function

is remarkably inﬁrosg%.gﬁﬁgﬁytEgnﬁ%fggnﬂﬁg BE%E%H%EleStOPPed
compipaiced] vt g Washi g 2 t5Q Y 10CESSa 4 S leted (step.

110) and, eﬁen, a next process:%§ e¢o?§%€£%f A8 (2t Ricted to
descralbedt atraverpmn 1ease i tmbsedeber mned;t :

| ar ge anount of detergent foans is geﬁérategghfﬁé articles or
deeéeggrnt ffoams danibe qutaklydremvvedab¥ tBeayed with water
defoaning function. 15 Accordingly, the failure causeé
byUPRé igendiemough dthe deerigent pfoatdetinad the upper portion
conventi onal washi ng machi ne can al so be overcone.

(SEcBRESHr ERBr PédVeRbBAF PRRAt YaResesbprlpr bbeer 68 described in

eg? digengﬁff the present invention 20 will be
deséri bed W (YAt eF t 8PER&NGotrolthe rdefeaming function

di ag [ 19, 3. If the frequency change from
BT T

the r is smaller than 1.5 kHz in

the stgmelD3Ndyd fod.S; flet ] .hat  the anount of ,
det ergent foans is ?éﬁﬁjggngéﬁggﬁgez Sei%%ﬂé;é%ﬁ i tthe washing

goescet €pid 06omp Ne €a$€( 4 fff@pqggd,cp@@ge f t he .
reference water |evel i;hﬁaual to or greatbrat %%%aprocess 1s
followed.

As described above, in case it is determined that a
large amount of detergent foams is generated, the detergent
foams can be quickly removed by the defoaming function.
Accordingly, the failure caused by the generation of

detergent foams in a conventional washing machine can also

be overcome.
(Second preferred embodiment)

A second preferred embodiment of the present invention
will be described with reference to the control circuit
diagram shown in Fig. 3.

If the frequency change from the reference water level
is smaller than 1.5 kHz in the step 103 and it is determined
that the amount of detergent foams is not abnormally
excessive, it goes step 106. In case the frequency change

from the reference water level is equal to or greater than a
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-11 second threshold value, e.g., 1.0 kHz in the step

106, it is determned that the anount of detergent

foanms is slightly excessive. In this case, it is

determi ned that the defoam ng sequence for renoving a

| arge anount of detergent 5 foans is not necessarily

requi red. Thus, a delicate sequence is carried out

for 3 mnutes (step 107) and, then, a typica
S%ﬁ%ﬁ%ﬁet%§e%ﬁbﬁﬁn%g§%%epe% ?)-1[8 &B%ogﬁgéggsgtep 106, it is

sequence, fthe washing pfocéss’is’ “per

I edeirig nkhe tHyweraf aﬁl%Ylﬂltu%Pnﬁﬁggrégflér ¥oahd dféjmslightly

31, which is slower than that 1n the t cal sequence

(@x@ess4@e30 rpph byntibe egtafional $peedePlrdPnd that the
rpm or at an operation rate [rotating tinme/(rotating

t idedf camdngp sediuethicee )flo rofrematvdmyy & U Sde refloeet Y detergent
about 30 % for exanple. Consequently, an agitation

pdwansi s isednedd, nesesisatrilive reéfugerdrati obhof, a delicate
detergent foans can be suppressed. |f the frequency

c FERHYEN oSt RATFéfer eHEe IRt 8rmiayees (FsepmblV erantianthen, a
1.0 kHz .in the step, 106 and it is determned that the
amrgBiads SGELEPGENt LT e i e liar 44 t ypi cal

sequence i s ,contjnued., 20 After repeating the, _
aforeneﬁ%iiﬁga s%%i?%%ﬁ Seﬁwgpc§pec?¥9edwﬁé§ﬁpﬂg RbgfFess  1s
( , e ' c ' lLeted, (step

(P aRact, fon. maBRSLAY PhECH ey, GPURLELIIEBHEE of rorary
maRer 31,1 WS RoSsd b eol&r SHRRRESRathen I CaRSi dd  sequence

t he anmount of detergent foans generated during 25 the

wadehigng @0eC@sspm) by the rotational speed of 10-20 rpm, or
at an operation ratel[rotating time/(rotating time + stopped
time)] of rotary drum 31 reduced by about 30 %, for example.
Consequently, an agitation power is reduced, so that the
generation of detergent foams can be suppressed.

If the frequency change from the reference water level
is smaller than 1.0 kHz in the step 106 and it is determined
that the amount of detergent foams is small, the typical
sequence is continued.

After repeating the aforementioned steps for a pre-
specified washing hour (step 109), the washing process is
completed (step 110) and, then, a next process is followed.

In this manner, it 1is possible to suppress the
increase in the amount of detergent foams generated during

the washing process.

(Third preferred embodiment)
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(Third preferred enbodinment) -12 In such a drumtype
washi ng machi ne, after the washing process is

conpl eted, washing water containing detergent is
drained for a rinsing process. In order to renove
detergent solution contained in |laundry articles,
rotary drum31 is 5 rotated so that a centrifuga
separation by using a centrifugal force can be

f d, | he _third ferred di i f
P hange T sgtl pofichl EfoBl FagHiBY ahtmafens A thar dihay washing
' , t f .q., ,
Broddd Itk CEGRSPLLE AR HRLEL IR0k a0RThg Weirdroent s

Hrdiewrl fcy e@@ngi%gorpr%rcgse.r tit?la%rjci'eq kc'éz)r&ﬂr?:lvneg detergent

wat er- extracting operation is not perforned

A Utk NGonPADEESSinTA NI €asPEEIELC, R, drum 31 is
normal case, after washing process is conplete

orcdiatady rdansimatpr ocessentsrifygatal byppeat 06A€dbyl Nusing a
ordi nary rinsing process, washing 15 water containing

Ferdrrgdngails ffrrdanemhrake tiher fenredf uglh thepahdtbidompreferred

(wat er-extracting operation) is perforned.

Tﬁ@FﬁHﬁP@FJ vt & c8dpPPy 1nr endigkg ropevatli sletemdtion signal is
drain.and .centrifugal separation are perfaornmed for a
&r‘%&&tgﬁﬂ AE8 THunbBF G SRV | RIS R hPEd drleeever foams

di t, r-.20 if the,l arge anount of

docergent roame T F2fdnkbay Shatbhe fXPRoahency e vater
fr, thegre c r LS l 1o [...0r eater
#ﬁg%ul.gskkés?ﬁfmggﬂ?kg obggﬁkgfng%gggceéé? O#W%Eﬁné’ water-
Rx2CasE itgt hepé raed &f - et rast | ne oRehatd oa_u.k;sLngcatfﬁé eqdins ing

out in addition to the above nentioned ordinary

process. To be more specific, for a normal case, after
washing process is completed, ordinafy rinsing process is
typically performed. In ordinary rinsing process, washing
water containing detergent is drained and the centrifugal
separation (water-extracting operation) is performed.
Thereafter, water supply, rinsing operation, water drain and
centrifugal separation are performed for a predetermined
number of times. In the third preferred embodiment, however,
if the large amount of detergent foams is generated and the
frequency change from the reference water level is equal to
or greater than 1.0 kHz in washing or rinsing process,

rinsing process without water-extracting operation is

carried out in addition to the above mentioned ordinary

- rinsing process. In the rinsing process without water-

extracting operation, water supply, ringing operation and
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25 rinsing process. In the rinsing process wthout
wat er- extracting operation, water supply, ringing
operation and -13 water drain perforned in the
ordinary rinsing process are carried out as usual,
but water-extracting operation(the centrifuga
separation) is not performed. For instance, when the
frequency change fromthe reference water level is 5

e t rar n; 1. I hi n r.ocess_as
tﬁggéfi?g%lth tﬁgﬁggggnﬁ&eggggﬁﬁ%nré,:¥hggpgﬁ§9n§m°cess are

PEQELSEd Withodb Wadeir EXIHACT [;HgPPELRALLOR ;i :
accordance with the third prefer?ed en%gg?%éﬁf pReration (the

peehor NBdgHEf Gepatrde iondi Nnasy ndd NBERGORPMREESS. For instance,
Furt her, when the frequency change from 10 t he

rehenehbe Watgueheyethasgeqtfiabmt aher r@feateicd hadt dr Olevel 1is
kHz during the ordinary rinsing process, the rinsing
pe@datstowprhgureanarethext rladt i g oper aksannign process as the
accordance with the third preferred enbodinent is

peFFaF medd o tRPoveedmnd deradjemntivansted rinsing process

thereafter, the ordinary rinsing process 15 is ,
B2 HPWed VAR T RRE L ARRRBR. QHRS eIt af hor GROERARFREMith  the

B P R T e oL PPk FaRh St re ¥ orainary

process. veé nhentl oned

V§I§§fﬁ§e Y8LHEs . CQﬂnﬁﬁm%%ri@geﬁeQﬁ%d!PEeggeﬁggi%%%%ge from

of water [evel detector. 0 By detecting con

of hslekergeshcé oansekr amyche {4 eag@&&;yt%ha&ge kBafer than 1.0
ref erence val ue of water | evel etector 46 gnd t hen

r el valungi i dn et loe teerdjieatr f Qaings ingt drvce@RSSite thsing process
prevent a breakdown or the |ike caused by the
without water-extracting operation in accordance with the
third preferred embodiment is performed to remove the
detergent foams and thereafter, the ordinary rinsing process
is performed. |

In this manner, the generation of detergent foams can
be suppressed during the ordinary rinsing process.

The above mentioned first and second reference values
can be varied depending on the type of water level detector.

By detecting a condition of detergent foams from the
frequency change in a reference value of water level
detector 46 and then removing the detergent foams, it is
possible to prevent a breakdown or the like caused by the
adhesion of the detergent foams to the electrical components.

Further, since the rotation of rotary drum 31 can be

prevented from being subjected to a resistance of the
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adhesi on of the detergent foans to the electrica
conponents. 25 Further, since the rotation of rotary
drum 31 can be prevented from being subjected to a
resi stance of the -14 detergent foans, a

wat er-extracting failure(abnormal rotation of drum
does not occur. As a result, the drawbacks such as an
i nsufficient performance of rinsing and

- act } r an. extended operat.i.on ho can b
e A o S e R b i Gapnormal

aESOLEpncE oM t e ent, Jrnventi.an, leh has a
horizontal or gk%npan?é)%%r o:nacl)tti o%gltclugﬂ s\,M}%:sgn “r SVEittt,  the

afirdiisd s s @dh Hetal gaufoate Yy st &t of rinsing and
condition of detergent foanms 10 from a signal change

ofat ¢ve-awit erct ievel dlet ent orextdittef oOrdherdt@Odr @38 can  be
i nvention can be usefully enployed as a washi ng

nechie@ner the |i ke having a defoam ng nenber capabl e

of protecting electrical conponents fromthe

det er g8t degadbedhiakovehe e e slobngamabkéne showaccordance
and described with 15 respect to the preferred

hboti rBft LLEICRF | FBENGAARY stWbEEh bliashosehekilzbagal or a
inlt e art tgat.var'ous changes and nodification may
be frade wi th ﬁ?l%%%%rtﬁﬁbsfroﬁﬁPheEﬁﬁﬁﬁ?%ﬁ aR helncrease of
[ ' ined,) e follqow claims. Wat is
5@%%%9 |s?§%£££\%fu%$ iéégﬂés%inanﬁggh?ﬂeg%oﬁﬁFF§9ﬁ5F foams
aF FSH & Vs M had e & MaHZ QM@ r O @ S| LD o 2 Therefore,

rotational axis;
the present invention can be usefully employed as a washing
machine or the 1like having a defoaming member capable of
protecting electrical components from the detergent foams.
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 various changes and
modification may be made without departing from the scope of

the invention as defined in the following claims.
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a water tub elastically supported at a washi ng nachi ne
mai n body, the water tub incorporating therein the
rotary drum a water supply unit for supplying water
into the water 10 tub; a water |evel detector for
detecting a water level in the water tub; a water
drain unit for draining water fromthe water tub; and
15 a controller for controlling washing, ordinary

LS| { xf{racting operation, wherein the
b o”% ecrl"%erféd e,

contr ects a condition of detergent foans
generated in the water tub based on a signal change
fromthe water | evel detector and then controls

veshi ng, aenAli BgpY whaﬁmg,m&@h%éeébﬁgﬁiém 20
processes, the water supply unit and & water drain

unit oa tbeagyouagusl hheidet et ethdr@Snttal2- e 5  sianteq
drum type washi ng nmachi ne of claim1, wherein the

cortataldrey] fawitdyer controls to have a def oam ng

sequence for 25 defoam ng detergent foans to be
perf or feat6r &ubpeddetécaldyd spepoodedn atase wsisgrialg machine
change fromwater |evel -16 detector is detected by

T TEORP W | &PCart tHust Wt dRcedraradiing vidiereis the rotary
equal. to or greater than a first threshold -value in

washi‘ng or ordinary rinsing process. 5 3. The drum

T S T B R
G ;n

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

a water drain unit for draining water from the water
tub; and

a controller for controlling washing, ordinary rinsing,

water-extracting operation, wherein the controller detects a
condition of detergent foams generated in the water tub
based on a signal change from the water level detector and
then controls washing, ordinary rinsing, water-extracting
processes, the water supply unit and the water drain unit on

the ground of the detected result.

2. The drum type washing machine of claim 1, wherein the
controller further controls to have a defoaming sequence for
defoaming detergent foams to be performed for a

predetermined period in case signal change from water level
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valve to supply and drain water in the defoam ng
sequence sinmultaneously or alternately. 10 4. The
drum type washi ng nmachine of claim2 or 3, wherein
the water level detector is a pressure sensor and the
first threshold value is 1. 5 kHz. 5. The drum type
washi ng machine of claim1, wherein the 15 controller
further controls to have a delicate sequence which is

Qi@tfe%%to‘%' Vi OPRLed Bh%%ngﬁ%p'éalgq ong%\f\gptéf Peus) detected

orméd Tn € casé Si

Q%ts%qttm all%edelt§cé byrshgC ller.and {
detected result J?%ie 7S sﬁa?ﬁ%ﬁqfﬁan a |rs irst threshold

tvﬁn@@hqhdwa@hwagaee 304 eqsal I:Qngin@fﬁ%éés&ha” a
second threshold value in washing or ordinary rinsing

process. 6. The drumtype washi ng machi ne of claim5,

wherein the water |evel detector is a pressure sensor

and The frust tape 26adhiegenanditbr eshotUaval WS @hérein the

1.5 kHz and 1.0 kHz respectively. -17 7. The drum

prérw&éﬁrnngémlﬁe weft eanysuprel wf valwement  tioe 3waber drain
6, wherein the contrqller further controls to

F{é‘ Zeartét PR} hishRg ;Sirré‘éé‘sé"’at‘bﬂbelbertﬁ"@r n@elf o amivhy clsequence
@@Eeﬁta u88I¥Yh%£ns%€%F%% tlon wat er drain are

PEr or fie ¥1n3|ng process excepting
for water-extracting operation, and wherein said
anot her rinsing process is carried out by the

qontimel | erumheposi gaghifs a&a%hflh@mo\@atéi dJne el '
detector is detected by the controller d%l Eusor 3, wherein
the water level detector is a pressure sensor and the first

threshold value is 1. 5 kHz.

5. The drum type washing machine of claim 1, wherein the
controller further controls to have a delicate sequence
which is delicately operated than a typical sequence to be
performed in the case signal change from water level
detector is detected by the controller and thus detected
result value is smaller than a first threshold value and
equal to or greater than a second threshold value in washing

or ordinary rinsing process.

6. The drum type washing machine of claim 5, wherein the
water level detector is a pressure sensor and the first and
the second threshold values are 1.5 kHz and 1.0 kHz

respectively.
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detected result value is equal to or greater than a 10

predeterm ned val ue in washing or ordinary rinsing

process. 8. The drum type washi ng machi ne of claim7,

wherein in the case the signal change fromthe water

| evel detector is equal to or greater than the

predeterm ned value in the 15 washing process due to

detergent foams, said another rinsing process is

per f ormied dart heysOnhaohi gy hatbriaet RE W NGy of claims 1

rinsing process, and in the case the signal change

toom,t e anit 6y Wwheekidettdet occonsreflat fardhegr eanelrols to

than the predeterm ned value during the ordinary

havnsi agopheressngurg2preooeget epgbet pleadiogmedlaiich which water

anot her rinsing process is perforned first and then

$hRP bY di RARYLRY nSPRAY2pteRes¥af8r gapibr fEe Peafesfesr as the

9. The drun]tgfe washi ng machi ne cJaim4, wherein the i

QEALRALY ol FERSFRA t HRYOCTHT r STECIRS Hafle ot HEFE G4 ¥ gpcting
rocefs to Q; erﬁgﬁgggf where ggg%kesupPR%Siﬁinsin :
et ArtON ath'< 18 Water” drairn afe -perfor med°yed ¢ fe-ocess 13

' Yy . LLNg{,N r epti.ng Jf:

A R O S

16081 NP QGESS 1S CRIdteRYe@Ut bhY the CophEPblBLr WOSD thus

signal change fromwater | evel detector is detected by

Setbeteaontrodh et avglidusideteapiad resuldr vajreaticr than a

equal to or greater than a predeternm ned value in

pesténgroined dranbry in ivssmgipracessdinkty Hiasdmngmprocess.

type washi ng machine claim9, wherein in the 10 case

the signal change fromthe water |evel detector is

8. The drum type washing machine of claim 7, wherein in the
case the signal change from the water level detector is
equal to or greater than the predetermined wvalue in the
washing process due to detergent foams, said another rinsing
process is performed by the controller before the ordinary
rinsing process, and in the case the signal change from the
water level detector is equal to or greater than the
predetermined value during the ordinary rinsing process due
to detergent foams, said another rinsing process is
performed first and then the ordinary rinsing process is

performed thereafter.

9. The drum type washing machine claim 4, wherein the

- controller further controls to have another rinsing process

to be performed, where water supply, rinsing operation and
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equal to or greater than the predeterm ned value in

the washing process due to detergent foans, said

anot her rinsing process is perforned by the

controller before the ordinary rinsing process, and

in the case the signal change fromthe 15 water |evel
detector is equal to or greater than the

predet erm ned val ue during the ordinar i nsi ng

predegssdeien  rsedaeigemed o%ﬁsthgauqroglm%rrmﬁsmg process

process is perforned first and then the ordinary
EXTSRTG e ok PSsWRECT per bR ARHNY hePeaptdpPn, and wherein said

another rinsing process 1is carried out by the controller
when signal change from water level detector is detected by
the controller and thus detected result value is equél to or
greater than a predetermined value in washing or ordinary

rinsing process.

10. The drum typé washing machine claim 9, wherein in the
case the signal change from the water level detector 1is
equal to or greater than the predetermined wvalue in the
washing process due to detergent foams, said another rinsing
process is performed by the controller before the ordinary
rinsing process, and in the case the signal change from the
water level detector 1is equal to or dreater than the
predetermined value during the ordinary rinsing process due
to detergent foams, said another rinsing process 1is
performed first and then the ordinary rinsing 'process is

performed thereafter.
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