2269825 1 WASH NG MACHI NE This invention relates to a washi ng machi ne
wherein an agitator nounted on the inner bottomof a tub i E&:éES
elgctric notor and the |oad applied to the notor is 5 det

determine a volunme of |aundry |oaded intoqthe tub. The prior art has

provi ded aut omati ¢ washi ng nachi nes conprising a notor | oad sensor serving
as notor | oad detecting neans for detecting a |load applied to an electric
10 ngtor driving an agitator and a WASHINGYMACHINEErving as |aundry vol ume
determ ning neans for determning a volune of laundry |oaded into a tub on
the basis of a notor |oad detection signal fromthe notor |oad detecting
meéans. After determ nation of the laundry volunme, conditions for a 15

washi ng operati on su@hisgs imvemtdon aedlatesd to s sliparnaghénet whergia an
set in accordance with the determ ned | aundry volunme, such that the washing

i & aut onati cal | pgdkateredoundede,qibrihe ui pagEsbotfem@fhing-wRichs ndsigent by
above- described type are usually designed tg be operated froma 20 power ,
supply of 200 v8f EigetricomAtRFy2 ettb$03f3&é3d %PP&"&% etr%cf'ﬁﬁc ’?FEY%’F is
operated at 200 .volts. . The power supply valtage takes differen al ues
countries togmhpf & %gdmé% iﬁﬁ Thehi e 5?%“3%%0?%e§?un%ﬁ rg%%E%%¥e?ngﬂetge
power supply vokhgge t akes the values of 200, 220, 230 and 240 25 volts in
‘Sout heast Asian colntries. The notor operated at 200 volts can al so be

operated at 220, 230Tﬁ@j§%%5f“%f§ B89 provided automatic washing machines

comprising a motor load sensor serving as motor load
f&;’ detecting means for detecting a load applied to an electric
10 motor driving an agitator and a microcomputer serving as
laundry.volume determining means for determining a volume of
laundry loaded into a tub on the basis of a motor load
detection signal from the motor load;detecting means, After
determination of the laundry-voiume, conditions for a
15 washing operation such as a water level and a washing period
of time are set in accordance with the determined laundry
volume, such that the washing is automatically executed.
For export purposes, the washing machines of the above-
described type are usually designed to be operated from a
20 power supply of 200 volts_and accordingly, are provided with
.an electric motor operated at 200 wvolts. The power'supply
voitage'takes different values in countries to which the
waéhing machines are exported. For example, the power
supply voltage takes the values of 200, 220, 230 and 240
- : 25 volts in.Southeast Asian countries. The motoxr 6perated at

200 volts can also be operated at 220, 230 and 240 volts and



2 accordingly, the sane notors are used in the washing nmachines exported to
t hese countries. However, the notor |oad detection signal enployed for the
deternmination of the laundry volune largely varies with 5 changes-in the
power supply voltage even under the @ondition of the same | aundry vol une.
Consequently, an output |evel of the notor |oad detection signal fromthe
not or. | oad sensor needs to be conpensated so as to correspond to the power
supply vol 2eg@ndinailyel theheamehaoborm@rachised im drleuswssh bnighys
regi ons where the power supply voltage takes the values of 220, 230 and- 240
vol ts.. | narkinge exporteduts: khese, cguéGﬁﬁéﬁsatlon resi stor has '

5 -

.conventlonally heen I.ded betmee | oad sensor L e
i or ocomputer { BPYEBBe nEhE OGE. Lnrduastes B5LHBr sl shPhevPRador

d db d s d h th
Suppl y vol PABeSsRE 3%%?99&%3‘& P okl CERERRIS S v Bpe b -
cbove dgsceh Rged’ $AUAEeBhueOYRKELy WRTIASH! 3 SR RRLUR S Fgﬁltﬁpage .

conpensati on resistor nee espon power supply Vo

every i npogfi BfeC¥aild Yiau rgbighe . e‘&héé&%}ﬁ]ﬁ@d%n Oéu\ég'ﬁgwg.gvel

machi ne, different types need to be manufactur nunber I ch types

i s equal t@ft kmaUABEbrOf1é48 RRMICELBR! ¥ MHARIEreal Uekel RJHHY | maatl ng
countries. Thus, control of the .25 types becones troubl esone and the

manuf act ur segseps needsi elaeedomibnsai:eﬁe,scﬂra@bjtectcoﬁrééﬁbrm egéntthe .
|nvent|0h ;gwég supply voltage of 200 volts when: the washing machlnes
10 are used in the regloqs where”the power~supply voltage takes S:;'
_the_values of 220, 230 and 240 volts.. In view of-the_
circumstances, . a-_com?ensation: tesistor has convéntidnally.

been provided between the motor load sensor and the
microcomputer for compensating the output level of the motor

15 load detection signal_generated*by the load sensor in

accordance with the power supply voltage values in the

importing countries.

According to_ﬁhe above-describédgarrangement, however,

the resistance value of the compensation resistor needs to

_20 :correspcnd to the powef supply_voltagefin evefy.importing
~country. Accordingly, even in one moaél'of_washing machine, '
different types need to be manufactﬁred,;the number of which
types is egqual to thé_number of the power supply voltage.
- values in the importing countries. Thus,.controi-of'the e
.25 types becomes troublesome and the manufacturing cost is |
. increased.

Therefore, an object of the present invention is to



3 provide a washing nmachi ne wherein a single type of the washi ng machi ne
can be used comonly in a plurality of inporting countries such that the
nupber of types of the washing machines to be manufactured can be reduced,
the 5 control of types can be sinplified and the manufacturing cost can be
reduced. In one formof the present inventBon, a washing nmachi ne conprises
an electric notor driving an agitator nounted in a tub, notor |oad
detegli ng neans for detecting a |oad apg[ied 10 to the notor to thereby
generate a not orP¥@¥ddgetcYAsRisigMBAChiaenWhereiome deiaghenitipaeads the
for determning a volune of |aundry | oaded into the tub, based on the notor
| 6ad det ection SIZFBERG RAFRANEOIGHT | BEd YRS CcFPAGORINs1 Nt Re RLRFAL)EY of

58'33?9 SSSLFrym;Sii"@a%??%E?@ih%ﬁ‘ 4Re”Fhicthtnat hEeanim I?ee%e.dr 'saﬁ?){?{ﬁ&éﬂo%;";‘éhe
0 vol 158" R _
Clored Tn the | MABRYAgo ARG RER: Bl oo MR UZRETRG CRY"He, *E5UERA  Ehe

above- desor | hed G5KRRGATER s 28t i | AVREN U KOIUHIP HEhAsketuring

automati cal ly conpensated | n “accordance w t e values o e power supp

vol tage. Consequsddt Yeard ¢ NSb@udade of washi ng machi nes can be exported in
common to a plurality of countries where different values of the power )

supply voltage are adpptese £5rm of The PREO¥EnPENVORNEIoSPPERESKiNG HEsHEne
preferably conprises voltage conparing nmeans for conparing the value of the
pover supply voldagsr iséecdiedebyctibe posksr séppving an agitator mounted in a
_ tub, motor load detecting means for detecting a load applied
bt 10 to the motof to'thefeby_éenerate a ﬁotor load detection
| Sigﬁal; laundry“Volume_determining means for determining a
volﬁme of laundry loaded into thé tub, based on the motor
load detection signal from the motor load detecting means,
the 1aundry volume détermining meahs sto:ing data of the
15 determined laundry volumé, power supply voltage detecting
means for detecting a power supply voltage,.and compensation.
means for compensatinﬁ the determined laundr& volume data
stored in the 1éund£y volume detectiné means.

&; ) According to the.above-described arrangemént, the
20 determined 1anndry volume data is automatically compensated
in acéordance with-thé values of the power supply voltage.
Conséquently, a single type of washing machines can be
exported in common to a piurality of countries where

. different values of the power supply voltagé are adopted.
25 The above—mentidned éompensation means preferably

'comprises-voltage'comparing means for comparing the value of

the power supply voltage detected by the power supply



4 voltage detecting neans with a plurality of reference voltage val ues,
vol t age determ ning neans for determining as to which of intervals between
the reference voltage val ues and the respective subsequent reference
voltage values the 5 detected power 4supply voltage val ue bel ongs to, based
on the result of conparison by the voltage conparing neans, and data
rewiting means for rewiting the determ ned |aundry volune data of the,

| aundry voVeAtams eARtagirgameanst owitd det Phurad iitaunafy veferente a4t

for the interval to- ich-tgﬁ 10 detected power ‘supply voltage value *
bel ongs. | HoAhBBReVatBrRy oot k@ IPn Fekerai ning Aemnsg Sokc Heterddmings &s an .
| oad detecting -,

15 B ) ShAAT e G ek PendR St SR
|20 del eckbgn ok S anllen LU XOLIPE AR Al L (ERGS 11,081 S5l 0

signal §rogLtlecy! sswlaeagugggg%@@agea%saue%%loa%p'es Y Ul RGP P 1 N

means for tectinga power “voltage, thereby -generating a power

suppl y vol +ag@130 gt &shbaRiSd By €RE ¢OTRAULEEORpARALY M¥akeTPaRER! i Ng
an output level of the nbtor |oad detection signal ffomthe notor:loa g

detecting a®8AS rewtidliiy dassns WEdTE tFewPDYEig S iRl Ydeéinited CQRiNddy
signal fromthe power supply. voltage detecting neans.. 25 The ;
above- descvobemlepdata efipbhg labihdgy sdeflamei dgterminimy meanseintecdhay
power supply voltage selecting neans for selecting one of a plurality- of
power suppfigtermined laundry volume data for the interval to which the
10 detected'powerﬁsupély'voitagé“vaiue beiohgé. | | - i;_.
In ancther'fofm.of the'iﬁyention,;g-Waéhing.machiné.  
cémprises an-éléctfigzmotor driﬁinéIaﬁ agitator.po§ﬁted in a
tub, motbf'loadIdétécting.méans:for:éétédting a load applied -
to the motor to thereby generéﬁe'é mbtdf_lqad detection
15 sighai, laundry voiume determiniﬁg'méansifar detefmining a
volume of'launary loaded iﬁto the tub,_baSéd on the motor
load detection sign&l froﬁ.the_mbtér,ibad defectiﬁg means,
power supply véltage detedting méanécfor'detecfiﬁé a power
supply véltaée, theréby 'genefating a ééwer supplﬁr voltége o~
.20 detection signai, énd.éombéhsationlmea;s fofnégmpensating an
output.level of the'mofbr'ldéd:detectiéh signél'fromlthe
motor load detecting meéns, in:acésfdénce with the powet
supply voltaéé'détection signal fr¢ﬁ'thé pbwer supply
voltage detecting means. | ._.  H :. ' R
25 The above-described éoﬁér Supply Qoliagé.detecting |
- means may be replacéd by'pbﬁer Sﬁpply_ﬁoltage selecting

‘means for Selecting one of a plurality of pbwer_supply



5 voltage values by a manual operation. |In this regard, the conpensation
means may conpensate the determ ned | aundry vol ume data stored in the

| aundry vol ume detecting neans in response to the selecting operation of

t he power supply 5 voltage:selecting neads. In this arrangenent, the

conpensati on neans may conpensate the output |evel of the notor |oad

det ecti on signal omthe _notor, | oad detectin ans in _response to the
sel egli ng operaVPE%agﬁ Wﬁéﬁﬁimﬁys%pﬁ?9u§ | PR EngéPBctHﬁfr£§&§ rggarg the
Fur t her nor e,

g further co se, an é)&eratlon nel
o the e RS ReAls TR hdEn dind T LiRbab IR “Fo8 1 AR LR DiaEbary
vol tage select | ggyabt e Qe o (ife OPRLALLP ORI ageegegggaﬁeggsaqn

"on" signal when operat tage Set g nmean for SWtC

setting the powgg & xsl Lage é’@ié’@th?xgr SHOPSE1bA t&? tR8 Wgs supp?él{:sm,

t he power supply voltage selecting swtch™ every time the po

vol tage sel egtiggiswhgeh ss1ertphgd. méBasvol tage saiis n&ﬂ@@ﬁgéﬁ@ﬁtog the
data of the set power supply voltage val ue, and power supply 20 voltage

di spl ayi ng neanaoppenidedohomedirad| Ayy ngompensaltectidse poueput ulvelvabf aghe
val ue every time the power supply voltage value is selected to be set.

Furt hernore, thmoporerlaadpietectiane sighnedt ifmpmeths m&taronboadedetpct&ng
supply vol tage change-over switch having a plurality 25 of contact pairs
correspondi ng tbeang| dimal responseofer tgppeelectinge operatsionmhiath the pewer

changed over to be sel ected. In this case, the power supply voltage
‘change- - supply voltage selecting means.
'&g’ 10 Furthermore, the washing machine may further comprise

an operation panel and the power supply voltage selecting
means may comprise a power supply voltage selecting switch
provided on the operation panel for generating an "on"
signal when operated, voltage setting means for switching

15 and setting the power supply voltage value in response to

the "on" signal from the power supply voltage selecting

- switch eve:yztiﬁe the power supply voltage selecting.

switch is operated, the voltage setting means storing data

of the set power supply voltage value,'andipower supply

&f 20 voltage displaying means provided for displaying the
selected power supply voltage value every time the power

supply voltage value is selected to be set. Furthermore,

‘the power supply voltage selecting means may comprise a

power supply voltage change-over switch having a plurality

25 of contact pairs corresponding to a plurality of power

L : supply voltage values which can be changed over to be

selected. In this case,  the power supply voltage change-



6 over switch is preferably disposed inside the body of the washing

machi ne. The invention will be described, merely by way of ‘exanple, with
reference . to the acconpanying drawings, in 5 which: FIG 1 is a schematic

bl ock di agram showi ng an el ectrical agrangement of a washing nmachine of. a
first enmbodi ment according to the invention; FIG 2 is a longitudinally
sectional view of the 10 washing machine; FIG 3 is.a flowhart .explaining
a- controH|QKF#mmﬁétcbfh§rﬁzﬁﬁﬁxﬁkiﬁedleppseﬁednaidg(immrbbdmlaﬁutheh#

t he washi ng machi ne; FIG. 4 is also a flowchart explaining another 15 '
control | i ndrafdHnsg mFch #ﬂ?rncroconputer FIG 5is atop plan view of an. .
oper ati on panel

i.n, the nachi ne of a second. ‘embodi nent; o
FIG 6is a viméﬁ? %¥34§}?$GV g% AESFEibeet (MR LYr Y g¥AINtOST o
t he washin FIG .7 IS | onchart ex Jaln the confrol
manner of 1t ?bcgﬁpqzu}f Gefefencg to }t{'ﬁ SHFSPRPAR ’trbgF‘%lngéngrﬁ)wH@ the -

.operatlgn Wﬂ?ﬂ Of the washing machine of a third enbodi nent; and 25
FIG 9 is a par “al circuit di agram showi ng an el ectrical arrangement of

{he vashing meclpfig. A 155t cERAUMERL M DU §3UY - AW COLRIL A lafow
‘electrical arrangement of a waShihé*machiné'of a firét_
embodiment according to the invention"c"' | .

FIG. 2 is a longitudinally sectlonal view of the -

10 washing machine; ' SR SRS ' iﬁ

FIG. 3 is- a flowchart explalnlng a controlllng manner
of a mlcrocomputer employed as a control clrcult in the l
washing machine; |

FIG. 4 is also a flowchartfexplaininé'another

15 .controlling.manoerrof the micrOCdmphtér;' :

FIG. 5 is a top plan vieﬁ'of.an*opération éanel
employed in the washing machine of a'sécond embodiment;
FIG. 6 is a view'similar tb"Fi¢;71 showing the
. electrical arrangemént of ‘the washing”machlne;"l o o~

20 FIG. 7 is a flowchart explainiﬁé the control manner of

the microcomputers;: |
 FIG. 8 is a view similar tooFlG. 5 showing the

~operation panel of the washing’mochine of é'third

emﬁodiment}-and.. ' : T | - .;:e

25 FIG. 9 is a partial circuit diagram showing anf
electrical arrangement of the washing machine.

A first embodiment of the present invention will now be



7 described with reference to FIGS. 1'to 4. Referring first to FIG 2
showi ng an overall-construction of an automatic washi ng nachi ne, an outer
cabinet 1 encloses a stationary water receiving tub 2 elastically suspended
therein. A5 rotatable tub 3 serving botl¥ as a wash tub and as a
dehydration basket is provided in the water receiving tub 2. An agitator 4
for the washing operation is rmounted on the inner bottom of the rotatable

t ub §f A washi nGeseF ikad, grikh neeferencs BAJFAGEri Ve tRechani Bpfegrdng first
therefor are provided on the outer bottom of the water receiving tub 2. The

rotational speedoQxFiGe #oFBPWENEs A RYRERDY FRBSEFPGELRBC RN am autematic
et o SR SR, ot S, TP AT ey
B tator 4 and B uTe Toraiyams (Eib ok SYRAEE IT HNe R dndo thetal Ry A
bt tom and’ conEatatlie Lul 3 ek VERgO HEE Tal £ b ST fakid a5 o

trap 10 is adj agydratils Hadikat/dlsyerdvidrdaheitnetRlteteeieillinss tub 2.
di sposed at the rear inside of a top Cover 13 and connected via an air tube

12 to the air tmngp aditacomt £r fouphe uasiEindg bopebhtfofli SROSESUREed henr ade
i nside of the top cover 13. An operation panel (not 25 shown) i ncl uding
vari ous sw t chedinher( dedtiomGofl thes rotataddeotubhd&.f ront of the top cover
13. Referring nowto FIG 1 showing an electrical _
A washing and dehydrating motor 5 and a drive mechanism
&g- 10 6 therefor are provided on the outer bottom of the water
receiving tub 2. The rotational speed of the motor 5 is
reduced by the drive mechanism 6 to be transmitted only to
fhe.agitator 4 during the washing operation to rotate it.
In the dehydrating operation, on the other hand, the
15 rotational speed of the motor 5 is transmitted by the drive
mechahism 6 both to the agitator 4 and to the rotatable tub
3 to rotate them simultaneously at a high speed.
The water receiving tub 2 has a drain hole 7 formed in
its bottom and connected via a drain valve 8 to a drain hose
20 9. An air trap 10 is adjacent to the drain valve 8. A
-water level sensor 11 is'disposed at the rear inside of a
. top cover 13 and connected via an air tube 12 to the air
trap 10.. A water supply valve 14 is also disposed at the
rear inside of the top cover 13. An operation panel (not
.25 shown) including various switches 15 (see FIG. 1) is mounted

v - on the front of the top cover 13.

i .~ Referring now to FIG. 1 showing an electrical



8 arrangenent, a mcroconputer 16 serving as a control circuit is provided
with an internal menory for storing data of a control program for
controlling the washi ng and dehydrati ng operati ons. I n the enbodi nent,
the mcroconputer 16 also 5 functior® both as |[aundry vol une determ ning
means and as conpensati on neans. The m croconputer 16 is supplied with
switch signals fromthe switches 15, a water |evel detection signal from

t he water mranm leléqubg}g%tb%ts%ﬁvm@m 3 repntrebvei r ewbpiy
vol t age detectin Ult 7 10 , servin mer suppl y. vol t age detectlng

means, and X% R% deE o8 GPte F?B ¥ ﬁﬁﬁws¢?ﬁkp%eﬁ§ﬁﬁ o a

serving as notor Ioad det ec

vo:tage det@&Fﬁ%}(ﬁﬁqgﬁ?m %pﬁefgﬁﬁgo}ﬁénﬁa %YSE? ntlone Vﬁ&ﬂ£%¥§)g e
15 t

ot eefron SRR | NEa S (nEBEIREGL, | BSLCNN SE0CHRb 005 080 ﬂ%% o

a ot or Curféx%'&ttlfo'n‘?swﬂ&tﬁn Eh‘ll_ y Svol ee)@@rﬁir{ihrﬁ? ehila fBt %h

| oad -applied to the notor e Internal menory o n1croconpu

or nmore 20 coripeinisatdldny méak£ad GRley MESESonHIDAE P GV&QUSA@@p‘iw@%Ma of
det ermined | aundry vol une data enpl oyed for the m croconput er :

_ deternine swi@chTsignalafton |rdatittited NS ; of aratd:e TedeB d&téé&&iis' s
of the notor |oad detection signal fromthe notor |oad sensor 18. The

stored, 25sdegnadnifiresh | thendwytenl lewedatsensoif ot 1} ha poltageupidtestoidmge -
of 200 V, for exanple. The m croconputer 16 furt-her controls a display 19
provi ded i sitdnabpfrem en pewer, supply voltage -detecting circuit 17

10 .serving as power supply voltage detecting means, and a motorii;-
load detection $1gnal_from a motor 1oad-sensor 18 serving as ':
motor load detecting means. - -

The above-mentioned power:supply'voltagé'detécting_

_ circuit 17 détects the magnitude of_aopower supply Voltage.
15 applied to the washing'machine, therebY‘génerating a voltagé;
~detection signal. The motor load sensor 18 detects the

_ phase difference of .a motor current flowing'io the motor 5,
for example, thereby obtaining a load applied”to the motor

5. The internal memory_of thefmicroéomputer-16 Oor more

G

20 specifically, a read only memory. (ROM) p:éviously stores
data of determined laundry volume data employed for the
microcomputer 16 to determine a volume of léundry loaded
into the rotatable tub 3 on the basis of the motor load
detection signal from the motor load sensor 18. The stored, N

25 determined laundry volume data is for fhe power supply. |
voltage of 200 Vv, for example. The microcomputer 16 furfhér_'

controls a display 19 provided in the operation panel, the -



9 nmotor 5, the water supply valve 14 and the drain valve 8. The operation

of the washing machine will be described with reference to FIGS. 3 and 4.
Each of FIGS. 3 and 4 shows a part of the control performed by the

m croconputer 5 16 on the basis of the comtrol program More specifically,
FIG 3 shows the control manners of conpensating the determ ned | aundry

vol ume data in accordance with the detected power supply vol tage, detecting
the ygl une of | awtdry 5l,0&ited water tSupplot Madbiee Ttiland thet tdnagm vediver 8LO

|l evel "suitable for the detected | aundry vol une, and supplying_mater to the
set water |evel. Fl &he4opexadione ofuthritwashing machinepwihddt ben defsartibed

determ ned | aundry volupe data. |In execution of the washing, a vol une of
laundry or 15 WidthezefergpcRadirdiSSroddandnte t 2okt faB1 XSS ub332add 4

then, a sensor-bg;ed control copurse is set (step.Al)._ Thereafter, the start
B ten i o turnedhon® SR Eht FJS CREYTON RERAISE 18Y 1508 SHCTHOMEY
22 tg SLZp z%nﬁg%re tg ter, Su:§| to th rftatable.tuba3 %aater. . 955
receiving tub 2 ani %f%ﬁﬁﬁﬁf%é?'ﬁ%frﬁﬁ%ffg igr?ﬁﬁﬁménepﬁf e&gﬁfﬁﬂiﬁFleﬁé
I tat 4 | d tit f. .0ad | t Qe t : .
LR s S BUH Lol dOR0e e |y OBMEUBLaR sy e

vol tage is det eabad i d08 NONGIaSYPRISIYAL! 25 QP! BELLALAE uiwtiér{ 2
nputer 16 1 nputs data of the detected power supply voltage (step
AS). Based on Hatddtud fgawerofstpplryetvsledgpqiede tEBRivg'Othad&soldlfe of
laundry loaded into the rotatable tub 3,'setting a water
o 10 level suitable for the detected laundry volume, and
- supplying water to the set water level. .FIG. 4 shows the
subroutine for the compensation of the determined laundry
volume data.

In execution of thé-washing,:a volume of laundry or
15 clothes to be washed is loaded into the rotatable tub 3 and
then, a sensor-based control course is set (step A1l1).
Thereafter, the start switch is turned on. Consequently,
the microcomputer 16 advances from step A2 to stép A3 where
the water supply to the rotatable tub 3 (water receiving tub

2) is commenced. .

The motor 5 is then energized so that the agitator 4 is
rotated and a quantity of load applied to the motor 5 is
detected by the motor load sensor 18 (step A4). Then, the
power supply voltage is detected by the power supply voltage

25 detecting circuit 17 and the microcomputer 16'inputs data of
. .~ the detected power supply voltage (step A5). Based on the

input déta of the detected power supply voltage, the



1 0 mcroconputer 16 conpensates the determ ned | aundry volune data (step
A6) . The conpensation of the deternined |laundry volune data will be
described with reference to FIG 4. A plurality of 5 reference voltage
val ues, 170 V, 250 V, 236 V, 226 V andg 211 V are enployed in the
enbodinment. First, it is determ ned whether or not the detected power.
supply voltage is at 170 V or above (step Bl). The m croconputer 16 -
answer s i nmigrogbhppieri i acompensaieshghet e tamined baurdrgumollypmed\
voltage is_at 170 V or above. Then, it is determ ned whether or not t he
detected pdak? §&ppPyAfdktage is at 250 V.or beélow (step B2). The

m croconputer. 16 answers in the affirmatjve at_ step.B2 when the detected '

power Supply Vz‘“’*;?gff?“'”’“m“vsz‘* e ﬁ‘?’iﬁ%@“@%g’r’%{*ﬁ“e”fiz‘“wfﬁs 15
suppl y VO?V%BX s ges e gSO‘@ pi3§ﬁi&gy é&i
Lﬂ:ﬁ:@#C@é&fﬁfgnggs»ﬁweh%@;;°f :@pl f@é /5,236 &ﬁsa'z%pbfén% A5
) aneLLeryRBUC Uy 16, oié  BRbbUEmghe St OB [ Ny LG SRUIIIGEA1O

pover supplie¥Rbiage hétatné3le¥eltedPPofer E velesk! 45 A% & sin
t he afflrnat?ve 25 when the de?egteg pgﬁe?rsup%F3&€oltaggulssat 232%$Q2r

above. r Tégnabove preyépushy .st atesl mibeeosiommshtetney anghiates dahather the
power supply voltage of 200 V. is converted or
affirmative at step B1 when the detected power supply.

."ﬂl.

10 voltage is at 170 V or above. Then, 1t-1s determinedoSJf:
whether or not the detected power supply voltage is at 250 V7-.-h
or below (step B2).  The microcomputer 16 answers in the
affirmative at step B2 when the detected power suppiy o
voltage is at 250 V;or'below}' Thenmicrocomouter 16 answere.

15 in the negative at steps B1 and B2 in the cases where thee
detected power supply voltage is below:170 V and where it is
above 250'V, respeotiVely. In-each'oase, an ‘indication of
error is displayed_on the display 9 so that.the user is

informed that the power supply voltage'is unsuitable (step

U

20 B3).
After answering in the affirmative at step B2, the::
;microcomputer 16_advances to step B4 where it*isfdetermihed"“ﬁ
whether or not_the'deteeted power suopiy.voltage-is-at 236 V
or above. The_miCrocomputer 16 answers in the affirmative Sk
25 when the detected power supply voltage is at 236 V or ahoVe;
Then, the previoﬁsly'stored determined laundry volume data-

for the power supply voltage of 200 V is converted or



conpensated into that for the power supply voltage of 240 V and the
converted data is stored at step B5. 1In this case,. the conpensated

determ ned | aundry volune data is stored in a random access nenory (RAM of
the internal nmenories of the 5 mcroconputier 16. Wien the detected power
supply voltage is below 236 V, the mcroconputer 16 answers in the negative
(step B4). It is then deternined at step B6 whether or not the detected
power supply volcompensatad Z2fto/ thatabbme. tNéepovar dupplvesopbage ofp@40 Vv
voltage is 226 V or above, 10 the mcroconputer 16 answers in the
affirmative. ~Aengk dheBronvertad datacts | ateveq &bl skepdBSa f dn thhd Hekse,
supply voltage of 200 V is conpensated into that for the power supply .
vol tage .of 230 Vh&h&QNH?Qﬁﬁﬁéglg%ﬁQﬁmipﬁét¥$P¥ﬁ§¥ yelpne hdafat dst sFoxeferin

supply voltage is not, at 226 V 15 nor ahbove, t m CrQco ter 16 answers
i Phe nogat Lveaaf S0CH BECaRR IRHARY (3R e S B N G SAAL RRHAH A the

whet h he _d d I I is,at 211 V h . W
the det ect edopolBPSHSIRY a1 (e MEGR B et o Sab ATy 1o
16 in t [ ti ; 9

Uhe et o m nod. ER0a8 2351 Uk thi 20 S fbhecy 18 MRS B °Pnd] ddilidve

conpensat ed int qgihe daf)a f Ofr te PRURT asHBPhYn8E 280s¥epdel WhetMdRe b alRSL
data is stored. On the other hand, when the detected power supply voltage

is below 211 V, the Iotateed Pawd Ll shppaRsWes Ftaget i Negabiee wvtost 8poké.
and advances to step B10 where the previously stored, determ ned |aundry
vol une data for whes rhwerdéteptedopbowel ¥upblietvoltage is 226 V or above,
.gj - 10 the microcomputer 16 answers. in the affirmative. At step
B7, the determined-laundry'volume data for the power supply
voltage of 200 V is compensated into that for the power
supply voltage of 230 V and the data is stored (step B7).
When the detected power supply‘voltage is not at 226 V
15 nor above,. the microcomputer 16 anéwefs in the negative at
step B6, advancing to step B8 where it is determined whether
or not the detected powér supply voltage is at 211 V or
above. When the detected power supply voltage is at 211 Vv
or aone, the microcomputer 16 answers in the affirmative at
20 step B8 and advances to step B9 where the determined laundry
volume data for the power supply of 200 V is compensated
into the data for the power supply of 220 V and the
compensated data is stored. On the other hand, when the
deEected-power supply voltage is below 211 V, the
25 microcomputer 16 answers in the negative at step B8 and

v : advances to step B10 where the previously stored, determined

laundry volume data for the power supply of 200 Vv is set.



12 In the above-described control, the nicroconputer 16 serves as voltage
conpari ng neans and vol tage detern1n|ng means at steps Bl; ‘B2, B3, B6 and
B8. The nicroconputer 16 further serves as data. reWW|t|ng nmeans at steps
B5, B7 and B9. 5 Subsequent |y, tte m croconputer 16 advances to step
A7 in FIG 3. The volune of laundry | oaded into the rotatable tub 3 (the
wat er receiving tub 2) is determ ned on the basis of the notor | oad .
det ecti on dingrite falowe hdesct toed oadntender the aucﬁnqmmﬁhtefﬂﬁf serveskf
determination of the laundry 10 volume relies upon the deternined Iaundry
vol ume daes owij@estcompreingi ngans ahd Nedtageddedlernimingiareanppily -

vol tage "as described above. Then vashlgg conditions suitable for. the ;%‘
det er ni ned St&RFrBA MOﬁ%nEBépeB'!'?etaﬂﬁjc Biep EBe mipzoremmutgrcdifi funkher
i nclude the water |evel, washin eriod of tinme, strength_of water.

st ream and SE¥YSS &8 q?éFtaeArrq‘%nt $ At iThers H%'S'r Rhrand Bub 3 to fhe
t t | | . . ft th t t

om0 ot i nZV?n&atbé%‘&b% %éﬁﬁﬁééowﬁs%é SR nEas &9 GRAR %° °

“sequenti al CQEdEL?gnﬁQ tti% %]Q v @%sgriebe?% taobdi mant

the 200 V d%tern1ned |é§%%r¥°% une-data pr gvioas ore
o oa” i, (S AR ﬁ%‘“%??féﬁﬁ“%fé*"&%%mn%e i
| oad det _ecafontﬁéga.ataf onbdd (detabteod 02flghgNS ¥rdh the GFo¥btN 10aa
vari ations of the power supply voltage,.the'%etern1ned ' aundry vol ume data
1's conmpensgedtdr #8CatdFEep AT tmw-aale&@zmﬁna)hbhed@veﬁe laundry
10 volume relies upon the determlned laundry volume data ‘Jn:
compensated accordlng to the magnltude of: the ‘power supply nd
.voltage as descrlbed above. Then;-Washing conditions_n
suitable for the-determined.laundrynvblumedarefset at step
. A8. The washing cqnditiqns include the Watef ieVel, washing :5_d
15. period of time, strength.of watéf stream;and'fhe like.-.
Water is then supplied into;thedrbtatable%tnb'B to the set
water level at step A9. Thereaffef;"the“micrccemputer i6_'“
_returns to a main routine (not-sﬁdwanwheredthe-waéh;_rinse - |

and dehydration steps are sequentially exeécuted.

©

20 . According to the above-described embodiment, the 200 V
determined laundry volume data pfeviou51y'5tcfed in the:
microcompﬁter-16 is_COmpensated"innacéordance with the
_detection:signal'from-the-power supplyJQOItage deteeting_
circuit 17. Even when the motor lead'deteCtien'signal from

. 25 the motor load sensor 18.varies.with-variatidns”Of the powen
supply voltage,,the,determined-laﬁndrj'volUme*data is

compensated in accordance with the variations of the power



13 supply voltage. Consequently, a single type of washing machi nes can be
exported in common to fhe countries where the different power supply

vol tage values are enployed. Thus, differing fromthe prior art, the

present invention 5 can provide for reduct?3n in the nunber of types of
manuf act ur ed washi ng machi nes. Consequently, the control of the types of

t he washi ng machi nes_can be sinplified and the manufacturing cost can be
reduggd. Al t houdPPREYIFStAFR | SARFSAYBREAY rdt S1R91E g’dfﬁ%n@ﬁt Mg shing
accordance with th ower supply voltage.in the foregoi ng, enbodi nent, an

out put l'evel - of ¢ %rf’PBag’%e?%B??g?\dsianaW% 1E‘Pie%ﬁ‘ﬁt SR &S éppre

18 b N d i th I | , d
Nor o peci {1 ol 15e kELsr Sl aPaen  urpTE BRadel Paf sk 75, eniptsvea.
ovi ded bet d_tk 1 G t f . .
Compensati ng & ne i hut FESELagr TEal pRE PraSs (o PRY' Hecnt, tnveption

motor | oad SeNSQiaHhN PAGERE ARINCEOW e RS POYRT iSHIPPhY Whhdds bR WVSes of

arrangenment, one of the conpensation resistors is 20 selectively effected

in response to tmuieieaired washibhg fMachifes POVEsnSepidyt VP tae sehecdl Nef

circuit 17, whereby the output |evel of the notor |oad detection signal '
fromthe notor |ulad Sepes®rof8the washengamadhinesccanddecsiwplifiilkd EmdErthe
supply voltage. The sane effect can be achieved in 25 this arrangenent as
in the foregoi ngnasmfattmning Adestoucan (be meducedoad sensor 18 detects the
phase difference of the current flowng in the notor 5 in the
Although the determined laundry volume data is
\ 10 compensated in accordance with the power supply voltage in
the foregoing embodiment, an output level of the motor load
detection signal from the motor load sensor 18 may be
compensated in accordance with the power supply voltage,
instead. ~More specifically, one or a plurality of
15 compensation resistors are provided between the motor load
.sensor and the microcomputer for compensating the output
level of the motor load-detection_signal from the motor load
sensor in accordance with the power supply voltage. In this
arrangement, one of the compensation resistors is
~ 20 selectively effected in response to the detection signal
from the power supply voltage detecting circuit 17, whereby
the output level of the motor load detection signal from the
motor load sensor 18 is compensated in accordance with the
power supply voltage. The same effect can be achieved in
25 this arrangement as in the foregoing embodiment.

\ . - Although the motor load sensor 18 detects the phase

difference of the current flowing in the motor 5 in the



14 foregoi ng enbodi ment, another type of sensor may be enpl oyed for
detecting a rotational speed of the nmotor 5 to detect the l'oad applied to
the notor. FIGS. 5 through 7 illustrate a second enbodi nent of the 5 :
invention. The difference between tHet first and second enbodi nents will be
described. Referring to FIG 5, an operation panel - 23 has vari ous swi't ches
15 including those for settln%bvarlous washi ng .condi tions; the start sw.tch

and the |i E@T8481R94e Apathery tyRRuRfeSeRsqs gy be emphavediyd
di odes for _dis shln conditiops, and a erating, state ‘of ‘
the washi n§%fma ?‘F@r&ngﬂ% 'éwgf'f’ﬁﬁ p&Rsed ¥ u’r"ﬁﬁer‘“ rl"rﬂ:‘ipuﬁie§ o faypet
ri ght - hand r f r y voltage selecting switch 24 E
conpr|5|ngt§8pgg E gggéwncgﬁyghaéHﬁﬁ%Mer suppl'y vol tage 15 displaying

section 25 di spb&&anst A BEAC 700 1AM UL R okl Yt nid Jﬁegfé’,;'&@ G -

5. The power supply voltage di splaying section I's conpose

i ght - e t {R@ il 06l8S 20he 2PPerdPendyl BoFveRY ARGt Gnghg
supply voltage values of 200 V, 220 V, 230 V and 240 V 20 respectively.

Referring eaWddineftsbwitlle 1é caeserilied . 16 Redeet ingl r et sGt he p%wer -~
supply voltage and stores the data of the set power supply voltage in

response tOperauubnhpmqytu23rhastharﬂ@mg'snﬂn&heyoisagec&ehﬂﬁ@Ithde%tch
24. The m croconputer 16 further controls the power supply 25 voltage-

di spl ayi ngfeecsebhing. vardomisc wesbipgt @onﬁﬁmm,sd:heessmh/csmagﬂa said i ng
means, and the power supply vol tage selecting neans is conprised of the

-power suppthe like and a display 19 comprlslng a number of light-

10 emitting'diodes for dlsplaylng-the set.washlng.condltions :3“:
and an operating state of the washlng machlne. The |
operation panel 23. further includes in the right- hand;5
portion thereof a power supply voltage.selectlng switch 24t' -
comprising a push-button switch and a power supply voltaget'

15 displaying sectlon 25 displaying the: selected power supply
voltage, as viewed in FIG. 5.._The-powe:-supply voltage t
displaying section 25 is COmposedrofifour‘1i§ht—emitting
diodes 25a, 25b, 25c and 254 correspohdingftofthe power
supply voltage values of 200 V,7220gV;~23¢“Vﬂand'240 Voo~

20 _respectively, .Referring now to FIG.:6;=thefmicrocemputer 16 ~
selectively sets the power supply'voltage ahﬂ’stdfes the
data of the set power supply voltage in.reépon§e~toea switch
signal from the power supply_voltage”eelecting"Sﬁitch'24;
The_microcomputer-16.further contfois7the~power supplY_

25 voltage displaying section 25.- The midrocdméuter-16'thﬁs
serves as voltege-setting means;’and'the=powet supply

voltage selecting means is comprieea'of the'pbwer"supply



15 voltage selecting swwtch 24, the mcroconputer 16 and the power supply
vol t age di spl ayi ng- section 25. Referring to FIG 7, the operation of the
above- described washing nachine will be described. The flowhart 5 of FIG
5 shows a part of the control program of tiffe m croconputer 16, that is, the
control manners of selecting the power supply voltage after the power

supply has been put to work, starting the washing operation, conpensating

t he det erm ned Val¥age \eslesting asvhteh 2dorthecaicroronputesl ctd edngovidre
supply voltage, detecting_the volune of |l aundry |oaded into the rotatable
tub 3, setting PRYSKaSHPRLY, Joldgoe,isrlayinge sedtdone®I-aundry vol une,

and supplying water to the set ter |evel. e mcroconputer 16, answers in
The a1 romt ive at sEEFETARHER ETfmel sk o PRde ERGMOT < i RO -

in th diti t hat. . | I Not f. 1 hi

mhchi e body. hadesseroBel SiEh it Bacinfl A0 555 PP int gy, T, Howchare
' t 1 d t [t ] ' t

The pover - subpl S vd 1950 hosiBy e Pzt JEGERS sbR e E! BWOrliC I the
depends upon whher oo ighy €812 06 , L n 88! acd 0d tiUeE SHPRYL VAld IR @S0 £

been stored i'n a memory of the m croconputer 16 such as RAM Suppose now )
that the plug heéue@&an@e&.rhé)lgaﬁeﬁl stipp Liyherdll iy O ebr Tﬂl@Spligei-e%upply

power supply voltage data is 25 not stored in the m croconputer
i medi atel y aft hast heephugpits teewopkygoetarating htheookeshingn épesation,
the mcroconputer 16 answers in the negative at step C2 and
' compensating the determined laundry volume data in
N | 10 accordance with the selected power supply voltage,'detecting
the volume of laundry loaded into the rotatable tub 3,
setting K the water level suitable for the detected laundry
volume, and supplying water to the set water level.
The microcomputer 16 answers in the affirmative at step
.~ 15 C1 when a power switch (not shown) is turned on in the
condition that a power supply plug (not showﬁ) bf the
washing machine boéy has been plugged into a power supply
plug socket. The microcomputer 16 then advances to step C2
where it is determined whether the power supply voltage has
20 been selected or not. This determination depends upon
whether or not data of the selected power supply voltage has
hbeeh stored in a memory of the microcomputer 16 such as RAM.
Suppose now that the plug has just been plugged into
the plug socket. The selected power supply voltage data is
25 not stored in the microcomputer 16 immediately after the

plug has been plugged into the socket. In this case, the

~microcomputer 16 answers in the negative at step C2 and



16 advances to step C3 where the four diodes 25a-25d of the power supply

vol tage di splaying section 25 are sequentially f lashed so'that the

operator is called upon to select the power supply voltage. Subsequent |y,
t he power supply 5 voltage selectingdéw tch 24 is operated and the power
supply voltage is selected at steps C4 and C5. More specifically, the
light-emtting diode 25a of the power supply voltage sel ecting section 2%

i s continuddyangeghtedskiedh Ghepener thepfiquyofiiadessdsa+2hg ofi thite 24

i s depressed once, sQ 10 _that the power suppl¥ vol tage of 200 Vis '

sel ect ed aR8Y&At &uﬂ?lﬁ’hé’@é}a&ﬁ &F%@Y“&%pﬁﬁ? ent 2ge agie: mpﬁ%"—-‘eﬂb\%d in,

Db oe “esi"esfﬂe&’ B at ihec e Worp ien When chhoselish e~

ar I e e p .
vol tage ; cPBURalTRRMEIY RBLERTR | THEBSERNIN Y Do 0 HE BN Zﬁﬁl%gﬁeovvc *
and t heg s%ss&%&we&&&gl LU G el ARG ttﬁlrggw}fg S N

m cr oconput er power supply vdltage selec

further de t t ode of
240 V has ggggéﬁlgg%tge?e]i%éﬁ gﬁ segrr%flnar:\ag %Ifligdgr’%a mgl c tlc%/lrﬁ(fyﬁw -

val ue of 2gfleV1iyHt obined tdiry tdEoaborsa0SE 1t hedpBUete SupSl ¥ NoB1aRRAL ed.
Subsequently, the laundry is loaded into the rotatable 25 tub 3 and a

sensor-basedleohinglsec&ﬁsa|255§5 cﬁntiﬁnbﬁﬁiyTﬁﬁghtdﬂeﬂhEhetﬂéﬂﬂoﬁuﬂtCh
is turned on, the microconputer 16 answers in the affirmative at step C7,
advanci ng SUpp&mavoltage selecting switch 24 is depressed once, so

<™y,

10 that the power supply voltage of 200 V is selected and data W
of the selected pOWer.supply'voltage}of 200VZis-stored_in'ef
RAM of the microcomputer 16.-fsubsequehtly,'the'light-
emitting diodes 25b-254 are eontinuéusly-lighted*iﬁ turn
every time the_power-Supply voltage:selectiﬁg'switeh 24 is.

15 depressed, so that the:powef eupPIY:VOltage'is'selected-
sequentially in.the values of 220 Vv, 230 V and 240 V and the
selected poﬁer Supply.voltage data:areqseqUentialiy stored
in the microcomputer 16. When-the7power'supply voltage
selecting - switch 24 is further depreSsed'afEer the light- -

20 emitting diode 254 for the value of 240 V has been llghted,
the light-emitting diode 25a 1nd1cative of the value of 220
V is lighted and the;above-deScrlbed process is then.”
repeated.

Subsequently, the laundry is loaded into the rotatable- I

25 .tub 3 and a sensor—based-control?cbursejis set at step C6. |
Then, when the start Switch is tufnéd?bn;'the microcomputer

16 answers in the affirmative at step C7, advancing to step



17 C8 where the water supply to the rotatable tub 3 (the water receiving
tub 2) is initiated. The water is supplied to a predeterm ned water |evel
for the purpose of detection of the laundry volune. The nmotor 5 is then
energized to rotate 5 the agitator 4 and ti® notor load is detected by the
notor | oad sensor 18 at step C9. The m croconputer 16 then inputs the

sel ected power supply voltage data stored therein as described above at

step C10. Based afn whare rithe. watexcsepphywee theprptasebigetuvdy 3dditherwatrr

sel éCted power supply yolngag, the m croconputer 16 conpensates the,
det er ni ned | aundegeisring a2|the ppdfistery stThaedafR% +3r StRRIpEHeto 2

supply voltage of 200 V) so that the_data corresponds to the selected.power
suppl y vol t age PHasetarmingd Cfﬂ‘.:e*_’LSleveiSd%’s%qﬁﬁﬁt ng'?,rp&??eoo%ndF%?c%ﬂ‘EBr of
| oad detection signal formthe notor. Jl.oad sensqr .18, .the m croc r
‘deternines the %%%Wéqyaﬁ’ ‘Wq‘oad{gbe MR %e %sottﬁeébleg%gﬁl%%g ogtre%tﬁate
'Cl2. The determ,ped vl a CYqe +d N n '

power supply%vmIhﬁxéé%ﬁ%ﬁﬁ%egcgl e ﬁ%bggﬁ |sqgﬁ%f33%dd€g§8%%§ B?‘Hﬂé1déﬁbr

‘determ nation of; {he %ngqtyr&egt@ppti mum washi ng conditions for the

determ ned | aundry volune are set at step Cl13. The washi ng conditions

include the water |evele hberwedhigiftds Mepehierd idpetst taRgtde Déctaticpover
streamand the like. After the water 25 has been supplied to the set water

level at step Ckupple vbltecmmides s6oredirtietoihhasndiescmibedeapore at
shown) where the wash, rinse, and dehydration steps are

' step C10. Based on the input, selected power supply voltage

\_/ | 10 data or the selected power supply voltage, the microcomputer

16 compensates the determined laundry volume data (the

previously stored data for the power supply voltage of 200

V) so that the data corresponds to the selected power supply

voltage value at step Cil1.

15 Subsequently, based on the motor.load detection signal

| form the motor load sensor 18, the microcomputer 16

determines the volume of laundry loaded into the rotétable

tub 3 at step C12. The determined laundry volume data

compensated in accordance with the power supply voltage as

20 described above is employed for the determination of the

laundry volume. The optimum washing conditions for the

determined laundry volume are set at step C13. The washing

conditioﬁs include the water level, the washing time period,

the strength of water stream and the like. After the water

. 25 has been supplied to the set water level at step Ci14, the

microcomputer 16 returns to the main routine (not shown)

where the wash, rinse, and dehydration steps are



18 sequential ly execut ed. V The sane
effect can be achieved in the second enbodi ment as in the first embodi nent.
When the second or subsequent washing operation is to be executed after the
5 plug has been plugged into the pluggsocket, the microconputer 16 answers
inthe affirmative at step C2 since the selected power supply voltage data
has been stored in the first washing operation. |In this case, one of the

li ght - eni t tseguetiniterl R ex@bated . t he power- supply vol tage 10 di spl ayi ng#
section 25 is continuously lighted on the basis of the selected power -
supply vdtage\MMeeshm&|efﬁemedcmnthenachiemaﬂeuﬂﬁthdhsecohd'
operation to select the power supply voltage is not necessary when the T
second or smkedimrent vashing thserfinsh ¢mbodimentd. When the\ sécopd bre
determined | aundry volune data i s conpensated in accordance with the .

sel ected pohesesusmty wltlags PPadRtiapord &bde renecutedyafitert fhef
conpensation_resistors rOV|d(£ bet ween the nptor .| oad sensor and

the m crocdphErh éosthétgf‘hé’ HIIE d et@t 90 ther RL Htﬁo?q‘b%&d”életﬂﬁon

' | f ih t | oad 18 d th th
ouer supoi SEpERhBud Rt 130 Shvdel At PRl TR J5R SRR L B "

Srhody ot Sitted (il EELAka ShRE "Bibp1Y 1 tdoB ot hagsérs%hﬁ ok,
‘enbodi ment s; g éﬁeb@ﬂgﬁcwﬁfn&gx gﬁé aﬂag tofd Gnfs chbg, Ora%{eatafntaa%'

23 includes, in the right ereo
llght-emlttlng dlodes 25a-25d of the power supply voltage_w\

10 dlsplaylng sectlon 25 is. contlnuously llghted on the basis ¥2 
of the selected power supply voltage whose data 1s stored in o
the microcomputer 16. Thus,'the‘operation'to select the.
power sopply_voltagejis not‘neceesary'when thé aecond or'
subsequent washing operation is'executed,'f

15 Although the determined laundrY'Voiume data ia
compensated in accordanoeiWith“the'Selectedf power suppiy
voltaée'in the second embodiment, a plufality of
compensation fesistors'may'be provided between'the motof
load sensor and the microcomputer so_that'the'output leVel ;J'

20 of the motor load detection‘signal from the motor load .
sensor 18 is compensated in accordance with the power supply
.voltage,'instead. The same'effect=oan_be achieved in thia'
arrangement as in the seCond.embodiment.

FIGS. 8 and 9 illustrate'a-thifd embodiment of the

25 invention. The difference between the second and thira

embodiments will be described. Referring to FIG.'S, the

operation panel 23 includes, in the right-hand end thereof,'

-X) .



19 a'rotary power supply voltage change-over switch 26 serving as the power
supply voltage sel-ecti ng neans, for exanple. The power supply voltage
change-over switch 26 has a conmpn contact a connected to the notor |oad
sensor 18 and four 5 change-over contactd%, c, d and e connected via
respecti ve conpensation resistors 27 through 30 to the m croconputer 16.

The conpensation resistors 27-30 are provi ded for conpensating the output,

| evel ;of the noﬁoF°¢é§U(ﬂﬂﬁﬁﬁ|ﬁﬂPE&Ysﬁ%ﬁﬁﬂgqr%h??ﬂ%‘%%%%o?wigcpngé SeEving
val ues corresponding to the res ower su vol t age vaI es of 20
220, 230 and 248SV.FRfcROYRE ﬁ Ysu AR F&Sg‘%ﬁaﬁgé“ gﬂcﬁ’%‘
rotated to the Int of 200 V,. the.circu

“and E In the s P&F‘I’ﬁ@r supply; ¥OLtAgE € ttrﬂa?gﬁa egggﬁe %@\ hé ch%t -%ftc%m?non
, t t t

Tt Totated to s Fentadhls | DEnRAUAM %8, phelRBR " SAANGERALE 41468, SBur

contacts a-egfor Waﬁ (}%8‘ tvénq:f 2 Y GACL haia sS85 ceahkegeaNdiag I‘éisﬁet&lve

respective pomer tage va ues ich can be switched to be
sel ected. The e%@aasa\t%rﬁ%gfnse&@nw henEigiensot ite) £R6i Wivrdcdhpiter
f orm conpensati on neans . I'n the above-described enbodi nent, the .

change-over sw fgl) 26 is operated to sel ect the power supply voltage 25
adopted in the region before initiation of the washing operation.
Consequent |y, ‘the samheef éomperea bronchiewisitonst 27 +B0r drerbedionifeds fior
each of the first and second
compensating the output level of the motor load detection
S/ 10 signal from the sensor 18 into the values corresponding to
the respective power supply voltage values of 200, 220, 230
and 240 V. When the power supply voltage change—over switch
26 is rotated to the point of 200 Vv, the circuit is made
between the contacts a and b. In the same manner, the
15 circuit is made between the contacts a, ¢, the contacts a, d
and the contacts a, e when the change-over switch 26 is
rotated to the respective points of 220 V, 230 V and 240 V.
Thus, the contacts a-e form a plurality of contact
mechanisms co:responding to the respective power supply
20 voltagé values which can be switched.to-be selected. The
change-ovér switch 26 and the compensation resistors 27-30
form compensation means 31.
In the above-described embodiment, the change-over
switch 26-is_operated to select the power supply voltage
25 adopted in the region before initiation of the washing

oo operation. Consequently, the same effect can be achieved in

the third embodiment as in each of the first and second



20 embodinents. In the third embodinent, the output |evel of the motor |oad
detection signal fromthe motor | oad sensor 18 is conpensated in accordance
with the sel ected power supply 5 voltage val ue when the change-over switch
26 is operated, as described above. Rw@stead, the power supply voltage

sel ected by the change-over switch 26 may be distinguished by the

m croconputer so that the det er m ned | aundry vol une data is conpensated,hn
accor danceembefiimgatsever supply voltage 10 dlstanU|shed by the =~ = h&
m croconput er. Although t he change- over smntch 26 is_disposed in the

oper ati on panel Ip3the thdndhiambodimen e the | pubpyt pkeve s pose ghen ioton hﬂe .

t b de th th t t Iy be .,
operat od 15888 yiBed '1%@&5?3‘9%1?%%25}@5 fr?é’spriﬁéar@cé‘gg‘%gg“it& £ tch
26 may be d| sed on rinfed. e U|t Q__artg‘ % 41_3 | de_the ou e _
cabinet 1 GPRERPAREET ¢0y8CLFI=REP: i G5d RPYRE 2PYPPLY

h h I d
Swton Sa pPEEeR yé%&%‘%h%% o %Sgdg S W&%%?IL 2308 %e%%"c ek

The fOregoa&gcﬁaﬁ&aoa%%eandxﬂ.%%ags e pﬁ%?:' ¥up %gs%ate §%e ta@ced

principles of the present invention and are not t i nter In a
limting sgpsenellhngs- blv@:t HEWP&:hSZTGOmBSr R edf%emgh&cyﬂé&eb§cem of

t he 25 appended cl ai ns.
microcomputer  so that the determlned laundry volume data is
compensated in accordance w1th;the=pewer supply-voltage B
10 distinguished by the mierocemﬁuter; R \J_
Although the change-over switch 26 is disposed in the,:
operation panel 23 in the third embodiment;'it may be.
_dispoeed inside-the outeriCabine£“1for_inside the upper -
~.cover 13 so tﬁat it caﬁnot'usuallylbe_operated‘feadily by
15 _the'user.; More specifically,~thé'éhahgeéover_switch 26 may
be disposed-on'a printed circuit bberd'provided'iﬁside the
outer cabinet 1 or the upber'COver~T3; Furthermore,
although the rotary'change-dver-sWitch 26 may be employed in
the foregoing embodiment, a sllde switch, a plug in type
20 switch or dip switch may be employed, instead.
The foregozng disclosure and draw1ngs*are merely
illustrative of the principles of the present invention and

are not.to be interpreted in a limiting sense. The only

»)

- limitation is to be determined from the scope of the

25 appended claims. .



1. A*washing machine conprising:- a) an electric notor driving an agitator
mounted in a tub; .5 b) notor | oad detecting neans for detecting a
|l oad applied to the notor to thereby generate a noter—oad detection

signal; c) laundry volune deternining neagg for deUWi ng a vol une of

| aundry | oaded into the tub, based on the“notor 10 'ﬁuﬁm,lmmm gnal
i nmeans

fromthe notor | oad detecting neans, the |aundry v
storing data of the determ ned |aundry vetpfimg d) power supﬂlysvo1tage
detgfiing means for detecting a power supply voltage, thereby generating a
power supply 15 vol tage detection signal; -and e) conpensati on neans for
conpensating the determned |aundry volune data of the |aundry vol une

det ecti ng neans i n atcor dawashinghmabbipeweompupplingsol t age det ecti on
signal fromthe power supply voltage detecting neans. .20 2. A washing
nachi ne accordi ng toadl anmellectirdreinotor dohpbngatnongid@ater gwpurted in a
vol tage conparing neans for conparing the val ue of the -power supply voltage
det ected by thetpbwer supply voltage detecting nmeans with a plurality of

o whi ch of Bt erval BIodakeh LRed dererEsny means for acfeftipl ¥ faa
detocted power SERIPAOEPAGDSAREE Nl ot bre Bhe P ntE e s ltey; ' 18
compari son by tggtgg E%ﬁesignal;
c) laundry volume determining means for determining a
¥J volume of laundry loaded into the tub, based on the motor
‘10 load detection signal from tﬁé motor load detecting means,
the laundry volume determining means storing data of the
determined laundry volume;

d) power supply voltageldetecting means for detecting a
power supply voltage, thereby geﬂerating a power supply

15 voltage detection signal; and
e) compensation means for compensating thé determined
laundry volume data of the laundry volume detecting means in
accordance with the power supply voltage detection signal

from the power supply voltage detecting means.

- 20 ‘2. A washing machine according to claim 1, wherein the
compensation means comprises’ voltage cbmparing means for
comﬁaring the value of the power supply voltage detected by
the power supply voltage detectinig means with a plurality of
reference voltage values, voltage determining means for

25 determining as to which of intervals between the reference



conparing neans, and data rewiting neans for rewiting the 5 determn
| aundry vol une data of the |aundry volune determ ning neans into the

determ ned | aundry vol une data for the inte

éuppl y. vol t age val ue belongs. 3. A vvapjn ng :mﬂ“mﬂ“mmm ﬁm

an electric notor driving an agitator mounted fn @ tub! bf nbtor Ioad
detecting nmeans for detecting a | oad applied to the notor to thereby

gener at e aveifterge oxd ldstecandn shgnalesgéctive gubseqdentvotafference A48

determ ning neans for determning a volume of laundry | oaded into the t

based on t Welimwge veddmesietbetidetecled dowert isaipwlyr vieddrh gizt vatlivey -
nmeans; d) power supply voltage detecting neans for detecting a power supply- .
tg ﬁ?p'glty ofp apFparisarethyt tthe woldage and

e) conpensati on neans for coqgquatln an,  out put | evel of the notor | oad
det ecti on SPHREFiPSoMEERS

-voltage

elepgsgdRer aised Lodher
Wetting Reans Iry zewgiddsce the

ed

et ected power
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25

value belongs.

3. A washing machine comprising:

. a) an electric motor driving an agitator mounted in a

tub,

b) motor load detecting means for detecting a load

applied tp the motor to thereby generate a motor load
detection signal; .

c) léundry volume determining_means.for determining a
VOlume,Qf.laundryiloaded into the tub, based on the motor
load detection signal from the motor‘load‘deteéting means;

d) power gupply_voltage'detecting means for detecting a
power supply voltage, thereby generating a power supply

voltage detectlon signal; and

e) compensatlon means for compensating an output level_

of the motor 1oad'detection-s1gnal from the motor 1load

detécting_means; in accordance with the power supply voltage

means.

~detection signal from the power supply voltage detecting -

I

%



c) laundry vol ume determnining neans for determining a volunme of |aundry—

| oaded
not or |

into the tub, based on the notor |oad detection signal fr
oad detecting means, 10 the laundry vol une deterdi mmj iu ﬂ |ng
data of the determined |aundry volure; d) Zbwer supply L g

means for selecting one of :a plurality of power supply voltage val ues by a

manual
determ

respBnse to the sel ectjng operation of .the pawer supply voltage selectin
tVing 4 doifet Pt “marEe

neans.

operation; and 15 e) conpensation nmeans for conpensating the
ned | aundry vdunmd d@ashigig (MAChinm GRS det ect i ng means i n

i a

5. A washi ng fekc#het8fpFi€i fgtosodriving fi8ts

driving an agitg;ar.nnunted in a tub; b) notor |oad detecting neans for

det-ecti
det ect i
det er m
24
det ecti
determ
sel ecti
oper at i

ng a | oa lied to the notor to thereby generate a notor | oad

i |: 25 | t Rl fld4
oo I oo b pefhal THURY aX¥UES d BTN KbiFARtScHing 2 load

ning a volunme © based on the

- aé'%li\f%ds tdp*th%aqn_élﬁéf‘:tﬂdmtﬁieg‘%y fgaMelrd d0EOMdLGE load
ng neans, e f

aundry vol ume determ ning nméanS storing data of the
ned | aunqigt o i8®; sfgndOiver supply vol tage sel ecting neans for

ng 5 one of a plurality of power supply voltage val ues by a manual
on; and e) corpeniath@fynwalameodeteruEntalg mears ofibpuddteralining a
volume of laundry loaded into the tub, based on the motor
load detection signal from the motor load detecting means,
10 the laundry volume determining means storing data of the
determined laundry volume;
d) power supply voltage selecting means for selecting
one of a plurality of power supply voltage values by a
manual operation; énd
15 ~e) compensation means for compensating the determined
laundry volume data of the laundry volume detecting means in

response to the selecting operation of the power supply

voltage selecting means.

5. A washing machine comprising: |
20 - a) én electric motor driving an agitator mounted in a
tub;

b) motor load detecting means for detecting a load
applied to the motor to thereby generate a motor locad
detection signal;

25 c) laundry volume. determining means for determining a

volume of laundry 1oaded into_the tub, based on the motor



of the nmotor |oad detection signal fromthe notor | oad de ' ans in
response to the selecting operation of 10 the" power supply voItaEe

sel ecting neans. 6..A washing nachi ne accordi ng m‘“um;“ \ Mﬂl further
conprising an operation panel and wheiein the pJ e

sel ecting neans conprises a power supply vol tage %el%cting switch provided

on the operation panel for 15 generating an "on" signal when operated, »~

vol t age selbadgdetactionr sigrnahi figomntheemotoy t headodetestppby meariss,ged
value.in response to the "on" signal fromthe power supply voltage e ‘
sel ecti ng thet daundweryoiume detepomining means| sige igy atatagoswitheh is.
operated, the voltage_setting 20 neans storing data of the set power supply-...
vol t age va@ﬁﬁ?rﬁhﬂego&éﬂngﬁﬁpV?lvﬁﬁﬁage di spl ayi ng means provided for - . .
di splaying the swtched power. su vol tage val ue every tine the power &
suppl y voltage.SAIE@wﬁ§:ﬁMHR%%dagtgﬁﬁeséﬁie?t¥ﬂﬁmﬂﬁﬁ RRENiSF-esHEAdi ng
toclaim4 or 5, further %é.gong&ising ans%Per t.i on .panel aggtmherﬁgn t he
power stppPfe ©H5 plurality ©f-peweg, sdipply,golhpdecvaliss R¥adks

conpri ses r ol tage change-over switch provided on the
operation %%ﬁ§¥faﬁ§gggé¥ﬁé'aggﬁuraIity of contact pairs corresponding to a

plurality of po&?rﬁ6H88h¥a¥955aﬁ%aﬁ§“¥%%‘@B .£§HE§§?5§?CWE§9§gnq¥ﬁ%ﬂ()be

sel ected. 8. A washing machine according to clalm e power
‘supply voléagens! R6tbR0Y THRAS de@BUE S84 BiRAET SvRR YeNe! b Lhange over
swtch having a plurality of contact pairs corresponding to. a plurality of
power suppdgtecting  means in response to'the_selecting operation of

10 the power supply voltage selecting means. ' _S#

" 6..A washing machine according to claim 4 or 5, further
comprisin§ an operation'paﬁel and wherein the'power supply
voltage selecting ﬁeans comprises'a powef supply:voltage
selecting switch provided on:the operation panei.for

15 generatiné an "on" signal when operated,'vdlfage'setting
means for switching and setting the power supply voltage.
value in response to the "on" signal from the power supply
voltage selecting switch .every'time the power supply -;J
voltage selecting*switch-is-operated; the voltage setting

20 means storing data of the set power supply voltage value,
and power supply voltage displaying-means.provided for

. .displaying the switched power Supply vbltagé value every

time the power supply voltége value is switched to be set. “

=

- 7. A washing madhiﬁe'acccrding'to'Cldim 4 or 5, further

25 comprising an Operation*panel-and wherein the power supply



10 val ues which can be changed over to bhe sel ected, the—power—suppty——m

vol tage change-over switch heing dlsposed I nsi de the bo
9. A washing machi ne substantially as herein-d ﬁ" mh IWﬁ

reference to the acconpanying dr.aw ngs. 25

machi ne.

v

10

voltage selecting means comprises a power supply voltage
change—over switch provided on the operation panel and
having a plurality of contact pairs corresponding to a
plurality of power supply voltage values which cah be

changed over to be selected.

8. A washing machine according to claim 4 or .5, wherein
the power supply voltage selecting means comprises a power
supply voltage change-over switch having a plurality of
contact pairs dorresponding to a plurality of power supply
values which can be changéd over to be selected, the power
supply voltage éhange-over switch being disposed inside the

~

body of the washing machine.

9. A washing machine.substantially as herein described

with reference to the accompanying drawings.



