«;{] e3espt"64TQI$ WASHI NG MACHI NE Field of the Invention 5 The present
invention relates to a washing nachine provided with a door |ocking device
for selectively | ocking a door which is for opening and cl osi ng the opening
of a rotary drum 10 Background of the Invention Wth regard to a
conventional washing machine, for exanple, when a child presses an
operation switch while it is running, the washing nachine

mal function; a 15 safety issue still remained to be solve mﬂ Hmwmmwﬁmwhlld
can enter the st opped washi ng machi ne by opening its door. To sg

probl ens, the door through which I i s | oaded and unl oaded
has been di sposed at the front ceH@g$gf 2M§%§%l%g machi ne' mmumnmmwml
while 20 sel ectively preventing opening of the door in accgmm

user's need by nmeans of a door | ocking device(see, for exanpl es.gd@panese
Pat ent Lai dr{Pe8 AppLtheath9BnN9onl993161779). Specifically, during normal
operation, T1T a desired operation course is selected by using operation 25
course switches prior to the start of operation and the start switch is
pressed thereafter, the washing machine is -1 operated in accordance wth
t he sebect ed operidte opresense. ihiveaptépn asehetessary/, ai fwasbinpermddiaine
switches, for exanple, the standard course switch and the start switch, are
pressed si nereuhdedskythi @ dbeer nbeckers devdgai fod @218 cdn wwldi nkegkEw tch
i nput so that the door |ocking device. is actlvated to | ock the door, and

t he operati®ndePL h‘éh%\%%hllﬁg hPREN1&Ist3Nd eALOBHEE {HE oPRERAENEN s 2
conpl et ed, t%ﬁ | oc of the door is automatically rel eased. Further, when
t he washi ng® ghYng* *stopped after the conpletion of 10 a series of
operations, the door is |locked by pressing, for exanple, two course

swi tches simultaneously. In such a | ocked state, a switch i nput does not

get rqglstegggkggogﬁhyo@nghgmqhggnhgoaressed whil e the door of the washing
machi ne sti C r, a means to be rel eased from

With regard to a converitional washing machine, for

example, when a child presses an operation switch while it
is running, the washing machine can stop or malfunction; a

15 safety issue still remained to be solved since the child can
enter the stopped washing machine by opening its door.

To solve the problems, the door through which laundry
articles is loaded and unloaded has been disposed at the
front center of a washing machine’s main body while

20 selectively preventing opening of the door in accordance
with user’s need by means of a door locking device(see, for
example, Japanese Patent Laid-Open Application No. 1993-
161779). Specifically, during normal operation, if a
desired operation course 1is selected by using operation

25 course switches prior to the start of operation and the

start switch is pressed thereafter, the washing machine is



+ 15 this condition can be acconplished by sinultaneously pressing two or
nore of the course swtches that are used to | ock the door or repeatedly
pressing the start switch several tines. As a result of such configuration,
t he washi ng machi ne 20 coul d be prevented from being inproperly operated by
a child' s control, and children could not enter the washing machi ne when it
is stopped. However, in accordance with the conventional configuration,
since the function of a subsequent operation 25 switch does not register
when the door | ocking device is activated to | ock the door by way of

ing the two -2 . t] i t ches si mul t ly, it had the i
b “user i nCORGERF BRcd | VR TRARSE he SHBH I TRLRY RS COBR ice it e

oper at ed onhgyg.{,ggr rggea%ieggség%oc@ipgtth ot nrbgjeen Qy tpg@féc%kﬂgs agaigonrtwo

or nore operatron §w fches. ry of e | I on er'ef ore, an

obj ect of téﬁaﬂﬁ%fé?ntt_ﬂenv@’@éheﬂrho dddlesq; weghing Macdi Re provdded-wi th
a door | ocking 10 device for selectively |ocking a door of the washing

machi ne in arel pyedsscateihyl Sehébnglap LAPWossLthidNggeait refideginRld nos it
possi ble to operate the washing machine with the door | ocked, thereby

i mprovitng bathosdfiebyyamsdriusdbidngyt $o sicevr daacdownirt Ao kiref etaweidtce is
enbodi nent of the 15 present invention, there is provided a washi ng machi ne
i ncludi ng: actdvargddtamlbaki fgeaiogypr eidrdthe ywrssratdam e f orhe wd sinitregl
rotational axis; a door for opening and closing an opening of the rotary
drum a dooRafBéRBng efteetedr séNKd i tBey APSARAP™ hbS d6SHPdiessdd; e

i t tti nit 20 f i ttin, ti ; t I

for control FPRBAISETT cdPSt GPRF athbns WRATFE JEaHENr rEnt $3°E0nt r dHH T Tne

d | ocki ice, Y trol j.ng. devi
oo e hadngRYERE, SISl e 500t 10 LeboBehous e AT Lglng ey oo
and 23 al | ows skpii bisald NG APESE | o Of abbe WashickGtetBBY e dWs 15831 I Al t he

i nput setting unit while the door is |ocked -3
example, two course switches simultaneously. In such a
locked state, a switch input does not get registered if only
one switch is pressed, while the door of the washing machine
still remains locked. Further, a means to be released from
15 this condition <can be accomplished by simultaneously
pressing two or more of the course switches that are used to
lock the door or repeatedly pressing the start switch
several times.
As a result of such configuration, the washing machine
20 could be prevented from being improperly operated by a
child’s control, and children could not enter the washing
machine when it is stopped.
However, in accordance with the conventional
configuration, since the function of a subsequent operation

25 switch does not register when the door locking device is

activated to lock the door by way of pressing the two



- closed. Brief Description of the Drawings 5 The above and ot her objects and
features of the present invention wll becone apparent fromthe foll ow ng
description of preferred enbodi ments given in conjunction with the
acconpanyi ng drawings, in which: Fig. 1 is a circuit diagramof a washing
machine in 10 accordance with a first preferred enbodi nent of the present

i nvention, wherein sone parts thereof are represented by bl ocks Fig. 2 sets
forth a cross sectional view of the washing machine in accordance with the
first preferred 15 enbodi nent of the present invention; Fig. 3 shows an
enlarged front vjiew of an input .setting unit an di,splay.unit of_the
washi ng machf re? h03c8895§h85\33ﬂ¥%9ﬂ? |W§ﬁyxwihZP?gdghﬁb&EﬁﬁgnPQﬁuﬁ?%
present inv Lon: Lg. .4 oV flo rt de 1.biLng eration
of the mash?ﬁ%bﬁg%ﬂgggg%n %%%édéﬂg§§mﬁ¥ﬁ4tﬁ%ggﬁ%§i %gébgbgedggﬁgodi?mﬁﬁ of

the presentagRYRNYOGpdtSred EBANCISr R | PB16REhoOft it JBY¥RKBRENGF the
operation of "a washi ng machi ne i n"accordance wth a second preferred 25
enmbodi nent @bothByppeseepingnugatinofiwoFiod. mdrpr epertas ianf lsemelards .descri bi ng
an operation of -4 the washing nmachine in accordance with the second
preferbed enbodi nent of the present invention; and Fig. 7 offers a

fl owchart describing an operation of a washing machine in accordance with a
third prefefreiasyefbotibfeAnventipa present invention.

It is, therefore, an object of the present invention
to provide a washing machine provided with a door locking
10 device for selectively locking a door of the washing machine
in a closed state by setting an input setting unit while
making it possible to operate the washing machine with the

door locked, thereby improving both safety and usability.
In accordance with a preferred embodiment of the
15 present inventioﬁ, there 1is provided a washing machine
including: a'rotary drum having an approximately horizontal
or a slanted rotational axis; a door for opening and closing
an opening of the rotary drum; a door locking device for
selectively locking the door closed; an input setting unit
20 for inputting an operation course; and a controller for
controlling a series of operations while concurrently
controlling the door locking device, wherein the controller
allows the door locking device to lock the door closed
depending on a set state of the input setting unit and
25 allows initiating an operation of the washing machine by

setting the input setting unit while the door is locked



 Detail ed Description of the Preferred Enbodi nents Hereinafter, preferred
enbodi nents of the present 10 invention will be described in detail with
reference to the acconpanying drawi ngs. First Preferred Enbodi nent 15
Referring to Fig. 2, cylindrical rotary drum1 having a. bottom surface is
rotatably nmounted in water tub 3. Rotary drum 1l is provided with a
plurality of water passing holes 2 on a peripheral surface thereof and with
rotating shaft (central axis of rotation) 4 at a center of rotation 20
thereof. Rotary drum1 is placed in washing machi ne main body 7 such that
t he central | s,of rotation thereof is declined toward a rear portion of
t he washi ng 'machihe. Mdtor 5 connected to rotating shaft 4 allows rotary
drum1 to execute forward and reverse rotations. Further, a nunber 25 of
prom nences are provided on an inner wall of rotary drum1l1. -5 Water tub
3 i s suspergieik f RSP PO BRCHENEhBRDRaR®AYs7 via springs 8, and door 9 is
installed to open and close an opening of rotary drum 1. Door | ocking
device 10 serves to | ock door 9 closed. Connected to a | ower portion of 5
water tub 3 is one end of water drain hose 11, and the other end of water
drain hose 11 isTbeupladdveo watckr arrim mnnEects t airdt aifreatastesng afat erhe rom
water tub 3. Water supply valve 13 is used to feed water into water tub 3.
Wt er | evel PRRI®RE oA NYANFE RSt ¥idlndadonevePPaiehat iramubtBe divd lduuimalo
opening/clqi%gg det ector 15 gsze Fia. 1). detects an ,opened and c| osed state
of door 9. TRtiehotfh PoEAFYraFUMRTP YT ol9dVIEHy  SRafFeond Uichipn
center of rot tiq@ thereof is.installed such th%t he central axis of

it P

rotation t H&r % %%%??%QHYFBﬁaFEaVHEgFéa%nlg 68 t'ion of the washing
machi ne, rofary qgayn 1 wikh 4 0batLageshaldeAnmyrbe Rl asethsURDChEAL e
central axis of rotation thereof is approximately horizontal to the washing
machi ne. Caidcotdames hOtRBW bR And npee 8dr £0Mt 6@bbEEMdAt ©£0.thd M@ ed
by a m croconputer for controlling a series of 20 operations including,

e. g., washiingvent hehng,whsnrkidewatoae ngapt scedsesedh segueneprbyemaydofby
controlling the operation of notor 5, water drain punp 12, water supply

val ve 13, antbsksforth as shown in Fig. 1. Responsive to information from

input setting unit 18 for setting an operation course, )
Fig. 2 sets forth a cross sectional view of the

washing machine in accordance with the first preferred

15 embodiment of the present invention;

Fig. 3 shows an enlarged front view of an input
setting unit and a display unit of the washing machine in
accordance with the first preferred embodiment of the
present invention;

20 Fig. 4 provides a flowchart describing an operation of
the washing machine in accordance with the first preferred
embodiment of the present invention}

Fig. 5 depicts a time chart of a dewatering operation
of a washing machine in accordance with a second preferred

25 embodiment of the present invention;

Fig. 6 presents a flowchart describing an operation of



+ 25 controller 17 inforns a user of input information through display unit
19. Concurrently, if an operation is set to be -6 started by input
setting unit 18, controller 17 controls the operation of door |ocking
device 10, water drain punp 12 and water supply valve 13 via sw tching
driving circuit 20 and swtch unit 21 based on data inputted from water

| evel 5 detector 14, door opening/closing detector 15, and so forth,

t hereby perform ng a washing operation. Notification unit 25, e.g., an
alarm executes a notification function, e.g., to notify the user of a

| f i onj f the washj hi h ' ' f
oper at i on. - T0SCHREF O el Ui 1o 7 CORET B S-F BEation Gramiiaros by sEy B

cont rol | i ngopBUALLER:24 Vidd PYRILEL dLLLHIg Glr Gd 23 based o

information from position ctor etecting a position of a rotor of
motor 5. Though nety showgerBPLEOE F1bcBalEUsialsess pREgMUOoddd Ui @ 5
stator with three-phase 15 wi ndings; and a rotor with a bi pol ar pernanent
magnet di sppaeding amaEdrdinelheist abecorsanade wptaf tzhe drhineepheser a reli ngs
including first wi nding 5a, second winding 5b and third w ndi ng 5¢c wounded
around Zan i ephodomenpr ofi dde wirelsesitotisve@ ilomsert er 24 incl udes swi tching
devi ces each being nmade up of a parallel circuit of a power transistor (e.
g., insulated gate bipolar transistor("IGBT")) and a reverse conducting

di ode. Specifically, inverter 24 includes a serial_circuit of first and
second swi t PREB# 188y DRSSTips iong ofs they Prefegmed Fmbadimendss t hird and
forth swtching devices 24c and 24d; and a serial circuit of fifth and
sixth _7 swi tching devices 24e and 24f, wherein the serial circuits are

connected Lo eachgilies, HPar abl ghor HBLel BuoBAilesads of eagly ofptbgen:

serial circuits serve as’ Inplt nal's and are coupl e

suppl yi.0 5 FURiBak i chespact ivel yesoppbed 1R ackHRG! hARNOfrdMa-dde St tehé Ng
devices in each serial circuit are output termnals, which are in turn
connect ed t acaokph@inraldrawivdser mnal and a Wterm nal of the three-phase
wi ndi ng, respectively. The U, V and Wtermnals are controlled as a

First Preferred Embodiment

15 Referring to Fig. 2, cylindrical rotary drum 1 having
a. bottom surface 1is rotatably mounted in water tub 3.
Rotary drum 1 is provided with a plurality of water passing
holes 2 on a peripheral surface thereof and with rotating
shaft (central axis of rotation) 4 at a center of rotation

20 thereof. Rotary drum 1 is placed in washing machine main
body 7 such that the central axis of rotation thereof is
declined toward a rear portion of the washing machine.
Motor 5 connected to rotating shaft 4 allows rotary drum 1
to execute forward and reverse rotations. Further, a number

25 of prominences are provided on an inner wall of rotary drum

1.



+ 10 positive voltage, a zero voltage and floating state, respectively, by a
conbi nati on of on-off operations of the two switching devices in each
serial circuit. The on-off operations of the switching devices are
controlled by controller 17 based on data fromthree 15 position detectors
22a to 22c, which are nmade up of hall 1C s for exanple. Position detectors
22a to 22c are disposed at a stator by an interval of an electrical angle
of 120 degrees to face the permanent magnet provided in the rotor. 20 Wile
the rotor nakes one revol ution, each of three position detectors 22a to 22c
out puts a pul se Lferval_ o ctrical | e _of .120 degreges.
Controller 17 rmﬁ'iyaf%grlﬁg 1g’ilr'l]]%’:hgng'es i%\uéag%fcgcg %‘é gg&hgﬁgl %farct%)nﬁnzft rigaeastb%%% of
t hree posityogpidet ; a 2 : i ct

controller K7Qé%an eéggﬁza%h-%ﬁg é@%fﬁ?ﬁgﬁétﬁgggﬂf%éﬁiﬁé f?%es 4%1?%e24f
based on thQnSbgaalislgf M rSary PASHKI @0 debeet AT ka2 teBde 1dhesebyes
setting the U, and Wtermnals as the positive voltage, the zero vol tage
and the flogabi Ngpsk ateprr espedidserl.y. Bonrngoekdc €6l ad iswéor radtiyn of
supplying thus controlled electricity to first, 5 second and third w ndi ngs
5a to B¢, thetebytpbt dt iisg dnlke arat arf wWArdthetrmire, hewe t Thi ngndevheest29a,
24c and 24e are subjected to pulse width nodification (PW), and the nunber
of revol uti®Rg 6f WRESKoLER ins NG ridl |36 IBURESA 0FQ Wared odexhpppenp 12

repeatedly controllin duty ratio at a frequency_of 10 kHz. Every tjne
the state ofSt HES4PgHASTRGHAL B abtOBHA BT { Hibe? podtRF Oh SRRBLY o7&l 99a

to 22c is changed, controller 17 detects_the period.thereof, | cul ates, t he
nunber of rg\golglu%i BRSEr ot At %&%1 k3 %eé](:j) o1t h‘gafr% ort;u%an% 15 a%eeﬁ: p‘l‘ger3 %%ms

the PYM coniiol b SsW4 clliliodevioga dta &An apd fdeosuehl Nt 1hg nober

makes as many revolutions as set. this time, swtching devices

and 23fg ar ecpehisdbiceoled ot e eI eant(Rle EOFNELE e tRRWR HOUHEENZE 1S
coupled to inverter 24 20 via DC power converter 27 i1ncluding diode bridge
27a and snpahHi Bdosapacitihhars oX7lodx/® for exanple. It is, however, to be
appreci ated that the configuration described above with respect to Fig. 1
is only an exanplBurfoeri nshangd, ndteordigur at hendngf Hsrtiashlnes ssID frod or
5 and inverter 24 25 are not limted thereto, Mreover,_ though not shown in
Figs. 1 anda®, tirfcEepdedt &f isPtatiny thenfaf at ingeal bpdfgfich that the

central axis of rotation thereof is declined toward the rear

15 portion of the washing machine, rotary drum 1 with rotating

shaft 4 may be placed such that the central axis of rotation
thereof is approximately horizontal to the washing machine.

Control unit 16 may be formed of controller 17, e.g.,

implemented by a microcomputer for controlling a series of

20 operations including, e.g., washing, rinsing, and dewatering

processes in sequehce by way of controlling the operation of

motor 5, water drain pump 12, water supply valve 13, and so

forth as shown in Fig. 1. Responsive to information from

input setting wunit 18 for setting an operation course,

25 controller 17 informs a user of input information through

display unit 19. Concurrently, if an operation is set to be



9 ' heating the air and a fan for blowing the warmair into rotary drum1
to carry out a laundry drying function for drying laundry articles |oaded
inrotary druml1l. As shown in Fig. 3, input setting unit 18 includes 5
washing tine setting switch 18a for setting a washing tinme period, rinsing
nunber setting switch 18b for setting a nunber of rinsing operation,
dewatering tinme setting swwtch 18c for setting the dewatering tinme period,
drying time setting switch 18d for setting the drying tine period, a 10
course setting switch 18e, a start/pause switch 18f, pomeron switch 18g,

ff 8 f 1 hi p
B epl 2y uni FERBEe By ERPR sl e, il e Sidn b0 e i o Treserals bifsy
uni t 19c, dbﬁﬁb?ﬁt&bﬂeo@“ S L 1%151&99%\%& S S%@éﬁ%@é&%&%@ Apq and

so forth. Herein, controller 17 allows door |ocking vi ce operate to

t hereby | ockadeer sYipp1gseda Die t 031 ﬂléasﬁﬂplfchtﬂh?clﬂr‘ib@ngo‘éﬁrlc‘?ﬁl@ Nt | é‘nctl he
closed state depending on setting of input setting unit 18 (e. g.,

power - on swswthcBO dByti 21 uiceeddononhi det sastrime: tddre ekt i Wgtéw tll@vé-ﬁa
is on). Moreover, even with door 9 | ocked, the operation of the washing
machi n@ candpéerhpri dted deprprpssiimy /orlos it dtterdtemiiEh.ana addioion,
when the operation of the washing nachine 25 is tenporarily stopped by :
setting thetPRPEPYsRFIIRFTUHIE , 2e WgShilg pPReERh§OBt ar tosdfdeaduionc hul st |

controller }Z -10 e .
.g., an alarm, executes a notification function, e.g.,

to notify the user of a malfunctioning state of the washing
machine or the termination of an operation.

10 Controller unit 17 controls rotation of motor 5 by way
of controlling inverter 24 via inverter driving circuit 23
based on information from position detector 22 detecting a
position of a rotor of motor 5. Though not shown, motor 5
is a brushless DC motor including a stator with three-phase

15 windings; and a rotor with a bipolar permanent magnet
disposed on a ring. The stator i1s made up of the three-
phase windings including first winding 5a, second winding 5b
and third winding 5c wounded around an iron core provided
with slots.

20 Inverter 24 includes switching devices each being made
up of a parallel circuit of a power transistor (e.gq.,
insulated gate bipolar transistor(“IGBT”)) and a reverse
conducting diode. Specifically, inverter 24 includes a
serial circuit of first and second switching devices 24a and

25 24b; a serial circuit of third and forth switching devices

24c and 24d; and a serial «circuit of fifth and sixth



+all ows door | ocking device 10 to keep | ocking door 9 closed. Further, even
after the conpletion of the operation, door |ocking device 10 is still in
operation thereby making door 9 renmain |ocked. 5 Under such configuration,

t he washing machine is operated as shown in Fig. 4. First, a process is
initiated (step 30) , and power-on switch 18g is turned on (step 31) . At
this tinme, it is determned whether at |east one of setting swtches 18a to
18e, e.g., washing time setting 10 switch 18a is on (step 32) and if so,
the process proceeds to step 33 in which a door |ock setting is converted.

That e it . R rad un s tnitiated it ]
poétglipnbe??ggépnPgséﬂﬁﬁéfgﬁgfg?a?ga Rggkgé%qgggﬁéthgl%%gﬁggké%ﬁ%égiﬁét
inmitiation 5t8de-ohebPEAPERCEISH LRALIS ihOpkiAg shate Ts sel to be

rel eased. Ing time setting switc aisnot onin the step 32,
however, the progasse i 0c6eds £R18t 8P 34ch! Brt heeStRR} i34, dird '&etgfq(é"ed
I If so, a door [ ocking

whet her the current setting requires a door | ocking.

20 (child |eskiingut steehifialep a3h), ased de@lcd i sol acksd gbased dypsopr

| ocki ng device 10 (step 36). Then, if start/pause switch 18f is pushe

(step 37), Buwbbhing/ deypegtbpelgti coupkedt ard ec (gueptiddn bf ishe two
determ ned whether start/pause switch 18f is 25 pressed or not (step 39)
and if so, EHetepérdti slevdfcashe Washeaghmadtfimieal s sioppetl (strep 4Q)tputi| e
door 9 is |ocked -il gLo ed. Wien the power is on, the washing machine is
initially i REAMHRALE, Midd CAnd e iU TUsFPRReabsA heasVartemnged sva t€h

18f, the washin chine swtches between the start node and the pause
node. |t is§8£?gpg?nean e?he& 5§§f%}?7 aul séﬁ?cﬁFqﬁﬁeTéb%ﬁ%ss %ﬂ%ﬁm or
not (step 4 ! , t operaj i [ . S .. Jhen, . it_is
det erm ned %%Séggﬁiﬁgigﬁey g?_?ﬁe%&as_|ﬁglggéﬁggg%%e%ggi%%HE§4;;%§(ﬁ%xﬁ | f
the washi ng?ééngeopeﬂo@?ﬂa@@ I's pot,é1Hi shgdralhe sheps fflrd%feﬁ%toséa%&re
repeated. |IT the 10 mashlng/drylng operation i$ found to be ended in the
step 43, howvegpectdoelyl otki ng dembiaatBokeerts dwekihgogeertloakosad (isd ep
44), and the process is termnated (step 45). Referring back to the step
34, if the tuprentitsbingngeddeesndn eeghi serd adoovircedki.ng, a door | ocking
rel ease is 15 set (step 46), and a door locking is released in order to

al | ow door | ocki ngdtfevPeeoid tereerehees (Sfeptly) svwitiding ABVAERSWaRTR ng

operation is conducted (step 48), .and n the normal shi ng_operation is
cgrrpl e!t ed, | Fﬁ@gmgﬁﬁgpr gé’esgol”g)rﬁ 'e§h\gg (sgbéaﬁeé) .Onzo\,%talbeg ‘?rbedtl'léﬂb?ﬁlia,
si nce ntroll . C 0 9 Ln o, | i evice

depen&%ﬁg oﬁoﬁﬁéléétfﬁﬁﬁio g?%pg?asé$¥i%§&02fﬁl ) ??%.?gﬁﬁ%nu%oﬁé?-%ﬁ%l
switch 189 &é'Eur@SQ ngﬁﬂhh%.“ﬁShﬁ@QiEi@@ 5&%%&8@0§Mﬁt§@a18@oi52?8 angs can

performthe operation of the washing nachine in a state
disposed at a stator by an interval of an electrical angle
of 120 degrees to face the permanent magnet provided in the
rotor.

20 While the rotor makes one revolution, each of three
position detectors 22a to 22c outputs a pulse by the
interval of the electrical angle of 120 degrees. Controller
17 monitors a change in a state of a signal from at least
one of three position detectors 22a to 22c. When a change

25 is detected, controller 17 changes the on-off states of the

switching devices 24a to 24f based on the signals from



+ 25 where door 9 is locked, a problemthat infants enter rotary drum 1 can
be prevented, resulting in inprovenent of safety. -12 Besi des, since the
operation of the washing nachine can be started by using only the start
switch even while door 9 is |locked, it becones possible to inmediately
operate the washing machi ne wi thout having to rel ease the door |ocking 5 by
door | ocking device 10, thereby enhancing usability. Furthernore, since
controller 17 renders door | ocking device 10 to keep | ocking door 9 cl osed
when the operation of the washing machine is tenporarily stopped by setting

the i t i [ . j t/ vt 18f d 9
(e TPt SELELROHTL: iy D PrE5SL 00 SLALLLBOUSELIMLON 0Ty 10 dogr

the _washingy MRehilifdis L0 Inds ot Ppoeto1tlls, QRN LB EasR IR Do)
of stopping the washing machine is Tong, thé infants can be protected from

entering rotgpey ﬂlé‘ﬁtings_ostﬁl@é,_thﬁe_&%é_@ﬁ}{véﬁ _be hurfhehelcl MpEoNAd. ;¢
Mor eover, since door |ocking device 10 is still in operation even after the

conpl eti on prinbe aper aupplydhgt henwas kiong raakidnes 1 88t OPENE RO t&f dopst 9
needs to be preceded by a rel ease of the door |ocking by door |ocking

devi ce 510. 26cdhdr efrat ethéven wiodiyng$ héawashi Bg , maiche reby S dogfatt ing the
tenporarily stopped for a long period of time, the infants can be prevented
fromenteri Agtestary drum 1, thereby further enhancing the safety. -13
Second Preferred Enbodi nent Position detector 22 shown in Fig. 1 detects
the position of tHFYRRBICHF: metGt-Ridify, FeVicRe LR t PAB, FNduBhst s2¥%ree

I duri tl ' when., r ot d A ' t
evoluti on BJ°4ePEEat o H1: Shav 1Ot 0r MG ALE=F 5bhry M bt ot GimaeT
tate b - 1.0 it 2 | t h
L ao.pul Seo wh S T O 6 N ae e P Svol UL Sy B ERoY <P RLebfg 202 "°

posi t ijgn deéggﬁn?nezzz%%a G é&&fﬁﬁiﬂ?napauﬁ@t at3 based; OprLfge oLy put
puI ses, It can tunction as a rotation nonitoring heans for nonitori ng the
rotational state aHz.ot Brgrgriimeé @heTaitdited.of the signal from at least
one of three position detectors 22a to 22c is changed,
controller 17 detects the period thereof, calculates the
number of revolutions(rotational speed) of the rotor; and
15 then performs the PWM control of switching devices 24a, 24c
and 24e such that the rotor makes as many revolutions as set.
At this time, switching devices 23b, 23d and 23f are not
subjected to the PWM control.
Commercial power source 26 1is coupled to inverter 24
20 | via DC power converter 27 including diode bridge 27a and
smoothing capacitors 27b, 27c for example. It is, however,
to be appreciated that the configuration described above
with respect to Fig. 1 is only an example. For instance,
the configurations of brushless DC motor 5 and inverter 24

25 are not limited thereto. Moreover, though not shown in Figs.

1 and 2, incorporated in rotary drum 1 are a heater for



" As shown in Fig. 5, when rotating rotary drum 1 such 15 that the nunber of
rotation thereof becones about 1000 r/mn during a dewatering action during
a rinsing operation or a dewatering operation, controller 17 controls
control amounts of switching devices in inverter 24 such that the rotation
nunber of rotary drum 1 becomes about 100 r/min during the 20 tine period
of t1 to t2. Then, controller 17 nonitors a change in the rotation nunber
of rotary drum1 in order to detect an unbal anced distribution of the

| aundry articles in rotary drum1. For exanple, if the change in the

tati mber. of rotary,d i t th t 10 r/mn,, 25 it
o' Togar ded TRat ¥ nd Ny S i €1 BN o Bt iyt i 5P "WU™ APSEr Lkl

in an unbal , re L -14 gey it he .L.on er
of rotary drumraY | SRRl 1 RS SaReky PR o e DY Sl LR
l'aundries aggydegsebyngalhgredciBsongagkde il rbehaky qdiwml. Wen the

unbal anced distribution of the laundry articles is detected, 5 controller

17 stops the dewalser sAgwaACtiONFag .t e, denwgher i Sgt opegatirdit and, includes
concurrently, renders door |ocking device 10 to release the door locking in
the cl 6sed washenglithew sesticiorg reovitech178detfent ssdtteinmbal arcddng time
distribution of the laundry articles within rotary drum 1 while revol ving
rotary 10 dpemniddwi thirsing ativoparunbectohg20ewiteln Il i §grt heetthegperi od
of t3 to t4. The other configurations of the washing machine in accordance
with the set@Raepr eferidd dbRRTEttiche FHEREPERRIL §iPRoSEe HddGr iBEiF G
the first p .6, ther

f d di 15, Ref ' ta Fi " ' 1 ded
1 ovchart GUEET (g Sk SO ablBn G1E NG Wadni T T ERPAE cont F4PBd TEe

descri bed. Si t . t 8 ﬁﬂq 8 pdentical. w t 105e
descri bed i%%Fﬁgnéiﬁgﬁiggéfggge enbggfkgﬂé,t%%%lggggbgﬁﬂﬁééegﬁkaﬁﬁf e
omtted 20:btrke detenmgned,whef hede a devwrketypguopekaticen 14, Nigdaded or
not (step 49) and if so, rotary druml1l is revolved by controlling control
anount s of &wi behted d®y,casowamteofp ohitavelsry 24dsueh fdwth i heoimpileer of
revolutions of rotary drum 1 beconmes about 100 r/mn (step 50). At this 25
time, an unbaianckd dirstlnidusd i sasbfinbauntng atitdmlass wintifi n1Pat arsirdring 1
is detected based on a change in the nunber of -15 revolutions of rotary
drum 1. |f pHEPeRasgsHLla% henhunbak, ofiewaiSnitidonsing PoEREFFYd IRt 3¢/

Lound t o begipster (han ahout, 10ULmnl Lk 2 o0t 5 UEngr el e e
15 and so forth.

Herein, controller 17 allows door locking device 10 to
operate to thereby lock door 9 closed or to release or
unlock the door 1locking in the closed state depending on
setting of input setting unit 18 (e.g., when power-on switch

20 18g is turned on while washing time setting switch 18a 1is
on) . Moreover, even with door 9 locked, the operation of
the washing machine can be initiated by pressing only the
start switch.

In addition, when the operation of the washing machine

25 is temporariiy stopped by setting the input setting unit,

e.g., by pressing start/pause switch 18f, controller 17

-10~-



* 5 that the process proceeds to step 52 in which the dewatering action is

st opped and, at the sane tine, the door locking in the closed state is

rel eased or unl ocked by door | ocking device 10. Then, door 9 is opened to

all ow correcting the inbal ance of the laundry articles within rotary drum

(step 10 53). In addition, though not shown in Fig. 6, the same operation

as descri bed above is perforned when an operation of the washing machine is

conducted by controlling the switching devices of inverter 24 such that the

nunber of 15 revolutions of rotary drum 1 becones about 200 r/m n. Wen

door 9 is ¢ a r r t] he | anced djstribution of the

| aundry art%gﬁgg,s Ejﬁgrcﬁ%gkﬁgldo%d%l&e gﬂfgt%e TR e %§”&I%o‘#°85e%i ﬁg?é?gsi ng

detector 15 he e I S 4 i ich the .previoys
B e and oo 671 a°PSRrederoseh, HhePei e BPrg

operation 20 is resunmed and door 9 Is devat

operation i soeRnhignreri(wt epo 553 apdy1i fint 1414k QR5F 8k IS

conpl eted, the mhgle process is te?ni%a?gd% g??%ﬁﬁggﬁﬂ%%ferrﬁﬁéggggkd?grthe
step 51, if9themahangeciked.he 25 nunmber of revolutions of rotary drum1l is
not grater than about 10 r/mn and the laundry articles within rotary drum
1 -16 5is not urbadencedyuchhecpnddgessadiioect | yhe oceetdsing thecisiee 5bsto
continue the dewatering operation. Wien the dewatering is conpleted, the
whol e proceSBeratedr @isnathan ninhBigt ef -45FiFgkt her prdcasre ior imitnashing

operation i finished (step 48), the process is ended (step 56). In the
second prefZ?ggﬁ Eﬁﬁodﬁﬂﬁitp BELTPRedvdliGVe, 189 chht FEEPER PR stoep t ) -

dewat eri ng gﬁti .gngjp%{nig% dggr (ngin devi e 0 to release the door
l'ocking in The tlosed stdt e hen®t K€ Unbal ticed "di-<Fi b icﬁ??ﬁttfﬂ?eldﬁﬁdry
10 artlclessgtgghg rg&g*ghggunigalqxpe5§%}§%3$€§edd§§ﬁiﬁqc@g&ge éQFEhe

I
nunber of revolutions rotary drum1l obt'aine r om out pu ¥ ses

of posidtionsdetest aga?2 duphngstkRe dematalid ngraghl onnheTherslr e, L henfhe
dewatering is stopped due to the Enbalanced distributﬁoﬁﬁ%f 15 t%e ?aﬁndry

articles wthi stept &3y it wwhichdaododrcandke sepanady | igredbatelyedWhi that
makes it possible to correct the inmbalance of the laundry articles
pronptly, shertddi mpahedi asemaiptliorkgservioen ofhehe esstseringiactiabedhil e
i nproving the usabilitg. 20 Third Preferred Enmbodi nent
1t 1s set to be converted into a locking state, whereas if
door 9 is locked at the initiation stage of the process, the
15 locking state 1is set to be released. If washing time
setting switch 18a is not on in the step 32, however, the
process proceeds to step 34.
In the step 34, it is determined whether the current
setting requires a door locking. If so, a door locking
20 (child 1locking) is set (step 35), and door 9 is 1locked
closed by door 1locking device 10 (step 36). Then, if
start/pause switch 18f is pushed (step 37), a washing/drying
operation is started (step 38).
It is determined whether start/pause switch 18f is

25 pressed or not (step 39) and 1f so, the operation of the

washing machine is stopped (step 40) while door 9 is locked

-11-



+ Controller 17 shown in Fig. 1 stops the current operation of the washing
machi ne when a problemin, e.g., 25 water |evel detector 14 is found and,
then, notifies the problemby using notification unit 25 while concurrently
-17 al I owi ng door | ocking device 10 to release the door locking in the

cl osed state. The other configurations are identical to those described in
the first preferred enbodinent. Hereinafter, an operation of a washing
machi ne 5 configured as descri bed above will be described with reference to
Fig. 7. Since the steps 30 to 38 and 45 to 48 are identical with those
descri bed i firs referred di pent, _expl,anatiaon .thereof wll be
onitted. A %é%?ﬁg/dr%%gn agthleonpgggrgt s{r%st%rﬁ)’ 381 NS %S T6°GePEr nihed

whet her wat epkeyeh defgctor 114 S AYLeOf d st Then esgngce
of ot her troul%l e or ydmall funct |ponisng I'S %heacﬁlgied% segnepﬁg&%;dasnhdl,ﬁ?f ’dtoﬁglr e&:?(g

found no trgubke/bauske sstieRs 517efqneth5-;8,wat§}eirp%%£éﬁirpé 0sRedSnE 9 BEeReds-
In the step 43, it is determ ned whether the 15 washing/drying action is
conpl et ed. thet beawas oy dmd ntheactd e i sSotot fini shedetsheiPeOcesSSther
returns the step 57 and the steps 57, 58 and 43 are repeated until the
washi nd/ dr yshgrtypkasies searquitetldf ilf mrdgsablagain wat enot evetedet rt amd 24
is founded in 20 the step 57 or if other malfunction state is detected in
the step 58ifst¥py 5%hies eppratied $& t hasumhd clatrent 48peratThenis it is

i mredi ately stog ed %(I’)ld, t he door _| ocki n}g in the closed state is rel eased by
door | ocki ngeg&viidaetn. 1rhehePndd fTRAETSh GhREt Sty it ePeudtLon

and/ or ot her _25 f tion state_(step_ 6 d the operation of,the
washi ng nacrrﬁlsnecggib%!tég%géd (s#gp %ﬁ? ‘-Qiﬁglh?2858%8%61@88%%%8% h&St WPl
preferred e L t h e in tian sgri.b contd o r
17 stops thgp'gglgggltai'ogé%% %r%rp\%s/asﬁ%%g \rr%:]h:tge ﬁe%%hgl?ee}%l)é;&/%%hndris%n%}]‘g
troublwin, wasaingW@tr@rinlgevgdeﬁﬁ;ti&ﬁi ars Iourddted hed dndeRoih Ssthbestepubie
by using notification unit 25 while concurrently allow ng door | ocking

devi ce 10 t howelvease ddver dbockimgkdegica Ubhe kelepsed wikitrey ddwer ed ockosstince
t he washing machine is automatically stopped when there is found sone
troubl e i n Watep Kdvel adet ddtoprifessl itshecdimkinated (step 45).

Referring back to the step 34, if the current setting

does not require a door locking, a door locking release is

15 set (step 46), and a door locking 1is released in order to
allow door locking device 10 to release (step 47). Then, a
normal washing operation is conducted (step 48), and when

the normal washing operation is completed, the whole process
is finished (step 45).

20 As described above, since controller 17 can lock door
9 by using door locking device 10 depending on the setting
of input setting unit 18, i.e., when power-on switch 18g is
turned on while washing time setting switch 18a is on and
can perform the operation of the washing machine in a state

25 where door 9 is locked, a problem that infants enter rotary

drum 1 can be prevented, resulting in improvement of safety.

-12-



10 problemthat m ght be caused by the trouble in water |evel detector 14
and the |like can be prevented. Further, since the presence of the trouble
can be reported to the user via notification unit 25 and the door | ocking
in the closed state is automatically rel eased by door |ocking device 10, a
15 repair work can be conducted inmedi ately wi thout having to perform an
additional control to release the door |ocking. As described, since the
washi ng machi ne in accordance with the present invention is configured to

|l ock its door closed depending on the setting of the input setting unit, 20

i1 h Lho dones FACPho Tastod B aBoERERER By 111k dBBFOFiek TR agw cet oo <

with the door i he "¢l osed éadoor

usability cggagkgg_ggidyyﬁgﬂﬁhlﬂwﬂﬁé %@§r9r§§§9Ehi%%%RtP%Qﬂéségpﬁng ous

in case it is applied to a washi'ng machi ne using a door |ocking device tor

25 | ocking Bodred, f 0f tOpEBLBEeaNdpEE95HNE abo OPERhEW: fe By I Ob19E ¥a € UNine 19
Wil e the invention has been shown and described wth respect to the
preferred ewbsdingnitmchinen witheutindersihgod dyréhesse skhkl elbdm 1deknig

t hat various changes and nodifications may be nmade w t hout departing from
the spiorit Byaddoscodpekahat heviiwee A, ot hes etpef iemd@dniai nichexsfaddillaviiyng cl ai ns.
- 20 What is clainmed is: 1. A washing machi ne conprising: a rotary drum
havi ng an appr oxi it EISEM¥E z ot BFC0oCOR I od| 1t el r eBEREAaldoRYE stocking

device 10 to keep locking door 9 closed when the operation
of the washing machine is temporarily stopped by setting the
input setting unit, e.g., by pressing start/pause switch 18f,
10 door'9 cannot be opened until the door locking is released
when the operation of the washing machine 1is temporarily
stopped. Thus, even in case the period of stopping the
washing machine.is long, the infants can be protected from
entering rotary drum 1, so that the safety can be further
15 improved.

Moreover, since door locking device 10 1is still in
operation even after the completion of the operation of the
washing machiné, an opening of door 9 needs to be preceded
by a release of the door locking by door locking device 10.

20 Therefore, even though the washing machine is 1left
temporarily stopped for a long period of time, the infants
can be prevented from entering rotary drum 1, thereby

further enhancing the safety.

-13-



- a door for opening and cl osing an opening of the rotary drum a door

| ocki ng device for selectively |ocking the door closed; 10 an input setting
unit for inputting an operation course; and a controller for controlling a
series of operations while concurrently controlling the door |ocking
device, wherein the controller allows the door |ocking device 15 to | ock

t he door cl osed depending on a set state of the input setting unit and
allows initiating an operation of the washing machi ne by setting the input
setting unit while the door is |ocked closed. 20 2. The washi ng machi ne of

claim1, mhereintghe cgﬁgroiler Eegaerg.the door | ocking device to keep

| ocki ng the door £ O ion of the washing nachine is
stopped by setting the input setting unit during the operation. 25 3. The
washi ng machine of claim1, wherein the controller -21 renders the door

| ocki ng devi ce t @ Jeap dPCkidid ddig: dogr “s'rﬁ%%d ?Yxepggfr:;t eryt h&eEQHPEEtﬁrgé‘aOf

the operation. 4. The washing machine of claim her “conpri sing;

notor for dpb¥if@cohhef OtREY ¥iuuE 8Rd Rot®t ati ogndlet get ofhd Ok 4@t ecthdg a
rotational state of the rotary drumor the notor, wherein, when an

unbal aBced dusputbuthoreobpullaesdyrdny & esmd tderi ddbtwiten draaty dedect ed
by the rotation 10 detector during a dewatering operation, the controller
st ops is driven to make one revolution by a rotation of the rotor
(since rotary drum 1 and motor 5 rotate by one-to-one
correspondence, position detector 22 also outputs the three
pulses while motor 5 makes one revolution). Further, since
10 position detector 22 can detect the rotation of motor 5
based on the output pulses, it can function as a rotation
monitoring means for monitoring the rotational state of
rotary drum 1 or motor 5.
As shown 1in Fig. 5, when rotating rotary drum 1 such
15 that the number of rotation thereof becomes about 1000 r/min
during a dewatering action during a rinsing operation or a
dewatering operation, controller 17 controls control amounts
of switching devices in inverter 24 such that the rotation
number of rotary drum 1 becomes about 100 r/min during the
20 time period of tl to t2. Then, controller 17 monitors a
change in the rotation number of rotary drum 1 in order to
detect an unbalanced distribution of the laundry articles in
rotary drum 1. For example, if the change in the rotation
number of rotary drum 1 is not greater than about 10 r/min,

25 it is regarded that the laundry articles in rotary drum 1 is

not distributed in an unbalanced manner, whereas if the

-14-



t he dewatering operation and renders the door |ocking device to unlock a

door closed state. 5. The washing nmachine of claim1, further conprising

15 a wat er

| evel detector for detecting a water level within the rotary

drum and a notification unit for executing a notification operation,
wherei n when mal functioning of the water |evel 20 detector is detected,

controll er

stops the operation of the washing machine, and reports the

mal functi oning by using the notification unit, and concurrently renders
door | ocking device to unlock a door closed state. 25 6. The washi ng

machi ne of
det ect ed,

1,.
t fig2195 lWx)r%(ﬁ?%ﬁt*%md%?@bﬁrnB i

claim ein when malfunctio ingein t he washi ng machi ne

EYoRTUM tL TS repis tthaw

nalfunctiongﬂgqu ?%ueﬁégﬁgdtﬁgntféﬂfaégg%nxgg%%lgg%&hqgﬂggg%%n%%i%glog#e

door cl osed state

€ use t0 open

AN ACACA QEnAERANSe e Aed AR Al ARGA AA ﬁ@tg‘rﬁ‘ AR PN Hhen the

10

15

20

25

unbalanced distribution of the laundry articles is detected,
controller 17 stops the dewatering action or the dewatering
operation and, concurrently, renders door locking device 10
to release the door locking in the closed state. Likewise,
controller 17 detects the unbalanced distribution of the
laundry articles within rotary drum 1 while revolving rotary
drum 1 with a rotation number of 200 r/min during the time
period of t3 to t4. The other configurations of the washing
machine in accordance with the second preferred embodiment
are 1identical to those described in the first preferred
embodiment.

Referring to Fig. 6, there is provided a flowchart
describing an operation of the washing machine configured as
described. Since steps 30 to 38 and 45 to 48 are identical
with those described in the first preferred embodiment,
explanation thereof will be omitted.

It is determined whether a dewatering operation is
initiated or not (step 49) and if so, rotary drum 1 is
revolved by controlling control amounts of switching devices
made up of inverter 24 such that the number of revolutions
of rotary drum 1 becomes about 100 r/min (step 50). At this
time, an unbalanced distribution of laundry articles within

rotary drum 1 is detected based on a change in the number of

-15-
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imbalance of the laundry articles within rotary drum 1, so
5 that the process proceeds to step 52 in which the dewatering

action is stopped and, at the same time, the door locking in

the closed state is released or unlocked by door locking

device 10. Then, door 9 is opened to allow correcting the

impbalance of the laundry articles within rotary drum (step
10 53).

In addition, though not shown in Fig. 6, the same
operation as described above is performed when an operation
of the washing machine 1s conducted by controlling the
switching devices of inverter 24 such that the number of

15 revolutions of rotary drum 1 becomes about 200 r/min.

When door 9 is closed after correcting the unbalanced
distribution of the laundry articles, the closing of door 9
is detected by door opening/closing detector 15, and the
process proceeds to step 54 in which the previous operation

20 is resumed and door 9 1is 1locked <closed. Then, the
dewatering operation is continued (step 55) and, 1if the
dewatering operation 1s completed, the whole process 1is
terminated (step 45).

Referring back to the step 51, if the change in the

25 number of revolutions of rotary drum 1 is not grater than

about 10 r/min and the laundry articles within rotary drum 1

-16-
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|d & ()- 1@@%a%@§hng is completed, the whole process is terminated in
the step 45. Further, if the normal washing operation is
5 finished (step 48), the process is ended (step 56).

In the second preferred embodiment described above,
controller 17 stops the dewatering action and permits door
locking device 10 to release the door locking in the closed
state when the unbalanced distribution of the laundry

10 articles within rotary drum 1 is detected based on the
change in the number of revolutions of rotary drum 1 which
is obtained from output pulses of position detector 22
during the dewatering action. Therefore, when the
dewatering is stopped due to the unbalanced distribution of
15 the laundry articles within rotary drum 1, door 9 can be
opened immediately, which makes it possible to correct the
imbalance of the laundry articles promptly, shortening the
interruption period of the dewatering action while improving

the usability.

20
Third Preferred Embodiment
Controller 17 shown in Fig. 1 stops the current
operation of the washing machine when a problem in, e.g.,
25 water level detector 14 is found and, then, notifies the

problem by using notification unit 25 while concurrently
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in the closed state. The other configurations are identical
to those described in the first preferred embodiment.

Hereinafter, an operation of a washing machine
5 configured as described above will be described with
reference to Fig. 7. Since the steps 30 to 38 and 45 to 48
are identical with those described in the first preferred
embodiment, explanation thereof will be omitted.
A washing/drying action starts (step 38), and it is
10 determined whether water level detector 14 is out of order
(step 37) . Then, presence of other trouble or
malfunctioning is checked (step 58) and, if there is found
no trouble in the steps 57 and 58, the process proceeds to
step 43. In the step 43, it 1is determined whether the
15 washing/drying action is completed. If the washing/drying
action is not finished, the process returns the step 57 and
the steps 57, 58 and 43 are repeated until the
washing/drying cycle is completed.
If a trouble in water level detector 24 is founded in
20 the step 57 or if other malfunction state is detected in the
step 58, step 59 is conducted so that the current operation
is immediately stopped and the door 1locking in the closed
state is released by door locking device 10. Then,
notification unit 25 reports the trouble and/or other
25 malfunction state (step 60), and the operation of the

washing machine is stopped (step 61).
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the present invention described above, controller 17 stops

the operation of the washing machine when there is found

some trouble in, e.g., water level detector 14, and then

5 reports the trouble by using notification unit 25 while

concurrently allowing door locking device 10 to release the

door locking in the closed state. Therefore, since the

washing machine is automatically stopped when there is found

some trouble in water level detector 14 and the 1like, a

10 problem that might be caused by the trouble in water level

detector 14 and the like can be prevented. Further, since

the presence of the trouble can be reported to the user via

notification wunit 25 and the door locking in the closed

state is automatically released by door locking device 10, a

15 repair work can be conducted immediately without having to
perform an additional control to release the door locking.

As described, since the washing machine in accordance

with the present invention is configured to lock its door

closed depending on the setting of the input setting unit,

20 safety can be enhanced. Moreover, since the washing machine

can be operated with the door in the closed state locked by

the door locking device, usability can also be improved.

Thus, the present invention is advantageous in case it 1is

applied to a washing machine using a door locking device for

25 locking a door for opening and closing an opening of a

rotary drum.
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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
modifications may be made without departing from the spirit

5 and scope of the invention as defined in the following

claims.
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What is claimed is:

1. A washing machine comprising:
a rotary drum having an approximately horizontal or a
5 slanted rotational axis;
a door for opening and closing an opening of the
rotary drum;
a door locking device for selectively locking the door
closed:;
10 an .input setting wunit for inputting an operation
course; and
a controller for controlling a series of operations
while concurrently controlling the door locking device,
wherein the controller allows the door locking device
15 to lock the door closed depending on a set staﬁe of the
input setting unit and allows initiating an operation of the
washing machine by setting the input setting unit while the

door is locked closed.

20 2. The washing machine of claim 1, wherein the controller
renders the door locking device to keep locking the door
closed even when the operation of the washing machine is
stopped by setting the input setting unit during the
operation.

25

3. The washing machine of claim 1, wherein the controller
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closed even after the completion of the operation.

4, The washing machine of claim 1, further comprising;
5 a motor for driving the rotary drum; and
a rotation detector for detecting a rotational state
of the rotary drum or the motor,
wherein, when an unbalanced distribution of laundry
articles within rotary drum is detected by the rotation
10 detector during a dewatering operation, the controller stops
the dewatering operation and renders the door locking device

to unlock a door closed étate.

5. The washing machine of claim 1, further comprising:
15 a water level detector for detecting a water level
within the rotary drum; and
a notification wunit for executing a notification
operation,
wherein when malfunctioning of the water 1level
20 detector is detected, the controller stops the operation of
the washing machine, and reports the malfunctioning by using
the notification wunit, and concurrently renders the door

locking device to unlock a door closed state.

25 6. The 'washing machine of claim 1, wherein when

malfunctioning in the washing machine 1is detected, the
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controller renders a notification wunit to report the
malfunctioning to a user and controls the door locking
device to unlock a door closed state to enable the use to

open the door.
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