;kIé3e\d*\a46T*FI WASHI NG MACHI NE Field of the Invention 5 The present
“invention relates to a washi ng machine for perform ng washing, rinsing and
wat er -extracti ng processes by controlling water supply and drain in a water
tub, which acconmodates therein a washing and water-extracting tub and is

di sposed inside a housing, and by controlling the 10 rotati

washi ng and water-extracting tub. Background of the Inventiammmwmmwmmwwﬂe,
with regard to a drumtype washing 15 machi ne havi ng a washi ng qﬂgww
wat er-extracting tub horizontally di sposed therein, an opening tHhrough

which laundry is |oaded into or u f washi ng and
%ﬁ%ﬁﬁ& VitaithuNion "‘)ﬁ'

wat er-extracting tub is formed at ront portion of the mmmwmwmed

machi ne' s housing, and is opened or closed by a door. 20 The
by pressing a push button and is | ocked while the washi ng nachi n@odo®*
runni ng, taoided ey HevenretisebnsS hand fromgetting caught in the washing
and waterextracting tub which is rotating and to avoi d wash water or

| aundry from di spersing out of the tub. 25 For opening and cl osing of the
door as in this case, an opening and closing control mechani sm which

conbi ngés -1 me @henipeaseartd ielwoitriaal relatteol té eat waskbing smpebyvhdedor and
the door's opening and closing is controlled in accordance with the

oper at i onalPstieyming washdngm typesieghend mects meextieaed ing r pnncagses
idling status. Since it is required that 5 the door be controlled in

rel ation t P¥ofRRBFObbERAt WBRETT SHPPENNIAAG GFa iashl Ry Walk®F nEubsoweiek the

appr oaches concerni t he. door operatian have, been provi di ng, a del a riod
uﬁ?il the\ﬂﬁﬁﬁmmfééﬁkﬁafg?ygiPr%cﬁ%ﬁfﬁﬁﬂn%ﬁﬁnﬂ?? Esmaeiding %SSYBByBEga

hani f | i th | i .10 i d ith.th
eyt oma %, (FLE80LEY, (16a 80T LOCKLDEIAD | NaBSC kY EBRE b LIS npre
h h | , hook | d
appr oag %tﬁﬁt@ﬁglfs o hdahs ORERy t B8 %%Eef—%;?%?é«t?ﬁln hg,door hook wou

engage such t I ng nmenber~woul d be noved, ereby

Background of the Invention

For example, with regard to a drum type washing
15 machine having a washing and water-extracting tub
horizontally disposed therein, an opening through which
laundry is loaded into or unloaded from the washing and
water-extracting tub is formed at the front portion of the
washing machine’s housing, and is opened or closed by a door.
20 The door is opened by pressing a push button and is locked
while the washing machine is running, to thereby prevent
user’s hand from getting caught in the washing and water-
extracting tub which is rotating and to avoid wash water or
laundry from dispersing out of the tub.
25 For opening and closing of the door as in this case,

an opening and closing control mechanism, which combines



15 activating a switching nmechanism which then triggers a driving unit, by
‘transmitting electric current. By the operation of driving unit, the door
hook woul d not di sengage whil e a saf eguardi ng nechani sm woul d keep the
sliding nmenber |ocked in position. By such configuration, the door is 20

| ocked securely and the tine it takes prior to running of the washing
machi ne can be shortened, so that the ti m ng when the door can be opened
once the operation is conpleted becones earlier (see Japanese Patent
Lai d- Open Application No. 1998-272293). 25 Since, however, the conventional

d [ [ | | | t deal of electric -

oper at | ons S A The Bhr TF 8C EREL o PbrOhEUREGE EDmpl FOREBY 1 defler 87fas
b | iakd | [ t.h i hg, hi whi ch
ot ks i h et of PGt HO6T AR o el { ORerTone Tor P T SRebR aa e

to 5 sinplidyth hens onss Faret oM Oététb@sd&@rtﬂéfairﬁﬂ é‘ggec talgglgﬂg]?@rﬁﬁﬁ%ém

whi ch is capable of nore secure opening and cl osi ng era usein a

washi ng nmactinrel yyi thowtify eaki ng16aWn stasulst.i RG fdOMUSLE' S LIRPLORCEhat
control. 10 Summary of the Invention It is, therefore, an object of tﬁe
presens i nvEm idopit doromtteo bl dishi nge Taehbn et bavbAgral degerapeBhBgraRd

cl osi ng nechani sm capabl e of controlling opening and closing 15 of the door
i n accor danoEwviindg abhepematsihdmgl stathisnef themeashkifng timehi appasdchéso
capabl e of preventing nmal functioning resulting fromuser's inproper

control . | FRISHEHE etipt KlQdte ppesehionnhene dreen hereviisimoova dédlay
washi ng nachingﬁinclquqg?a water tub disposed in 20 a housing and a

washi ng and®Sat¥t - Bt T acdtih g bl 1D r 2R ORI X HEA ¢ bimar fubhepees, to he
washi ng an t-erextracting tub being installed in the water tub_to be
driven to gb EEHLTR ﬂgsﬁiWSCﬁﬁ&ﬁ?ﬁeicﬁéngﬁﬁﬁﬁf%wgﬁknﬁ?oFiﬁ%?%ﬁp%nd
wat erygxtragii e C roll i suppd y _25.and drain of ter in

t he vv%lt@er ?ﬁ% gg‘ée‘éggggﬁt% ?ngﬂ%ot%%%%%éwﬁes%gﬁsngo nd:q“e washing

wat er - ext r agddHichd ub, the -3

For example, the following approach has been known
that once the door is closed, the door hook would engage
such that a sliding member would be moved, thereby

15 activating a switching mechanism, which then triggers a
driving wunit by transmitting electric current. 'Ey the
operation of driving unit, the door hook would not disengage
while a safeguarding mechanism would keep the sliding member
locked in position. By such configuration, the door is

20 locked securely and the time it takes prior to running of
the washing machine can be shortened, so that the timing
when the door can be opened once the operation is completed
becomes earlier (see Japanese Patent Laid-Open Application
No. 1998-272293).

25 Since, however, the conventional door opening and

closing ‘mechanism involves a great deal of electric



washi ng machi ne including: a door for opening and closing an . opening
“installed at a front portion of the housing to | oad and unload the | aundry
into or fromthe washing and waterextracting tub; a door opening button for
opening the door; 5 a |Iocking nenber for |ocking the door in a closed
state; a first bias nenber for biasing the | ocking nmenber in a | ocking
direction; a door opening and cl osing control nenber noving by a pressure
applied on the door opening button; a second bias nenber for coupling the
door opening and closing 10 control nenber and the | ocking nmenber, the

d bi . i i spl t ' ter. th bi asi
Torce of (RETHCT as Meenbornty SR SR T St i hg BoRG0ERent
of the Iockdd%g;ﬂ%mf‘éd, apHede! QGl %%%S%gggaﬂﬁﬁ%gﬁﬂ .k?é@&% geéﬁagl y

detecting a rel eased state wherein the Ing nme Isin a

rel easi ng pegidd@n. thatt he aboyei 6@NfiatHiald 0NwniBan LHLk H0GF1 1 APeRLPEr,
button is pressed to open the door in order to |load or unload laundry into
or from t hevondsghi iuge s dowatmell fexitdetni.ng TRA st uhdrke KO rHbeee Nk Ngeaddto

cl osing control menber, which is engaged with the | ocking nenber via the
secondd bi assimaniidelfy ahbei scamstrestti inn posi ttihen dgot hepkinisiy band reobéng
nmoves back by opposing the bias, so that the | ocking nmenber would nove in

| ock rel eadiafdadireitt | oign tife sepehdebi a§ mepber X-uxe t lgregliyigopendt he
door as locking of the door is rel eased. Since such opening' control of the
door is aclfii®fididbycPeratygdhanfesl wper dti ofs, Wa$hinrg paesiyine t wibhentt he
door even en.t.he power of t e.masgiqg machjne, is off. Wiile the washing
nmachi ne isg¥ﬁﬁﬁ%ﬁﬁ WierF THAt CHRRr PR USeY sk HFPYOREhi AgntRel washi ng and
wat er-extracting tub which is 5 rotating or a problem of water dispersion
and the like, the | ocking nenber is |ocked to prevent opening of the door.

| thgodoogdaﬁgyiﬁbgngﬁéntﬁééﬁgg&ﬁed in a locked state, since the |ocking
menber is | ) J open even though the door opening and
cl osing control nmenber would 10 nove back, and the novenent of the opening
and closing control menber is absorbed by the displacenent of the second

bi as nmenber. Fur Theris,t hehepefietlest atne afjddte dborthas wréssnit t iafehavdMg
the |l ocking nmenber in a lock released state is detected electrically by the
| ock-r el ead® spPaPVsdget actwrshinmg wmadhirsenhavangn ¢s dopoutgpening t dwed
washi ng machi ne's control|er, which then suppresses the start of the
washi ng MRS FRGEATHN | FPPRRIPRE ot kel birpuereriegepradl glostheg
seco biasfnqgﬁer has the disglacenent éFsistance such that pressjng of
the door 20Tofel PPt 1Bn2FECEHENG e M8 120k IGRRF HrerRal t3EHF By 2% ease

| ocking o v;a@%iqlggr dpgenipl | eadd o displaceqent gt theotsteﬁgggggﬁjgng

menber, whereas essi ng of the door opening on whil#e

menber is |&QM&H6&%\%Q@@J‘R1@%@QA&&C§ Lt St acsient) of the
second bi as nenber. 25 en the door opening button i's pressed In order to

open the door when tdecowdimeg MAMH nehes stopped, igiwvas #d¥e, there is

provided a washing machine including a water tub disposed in

20 a housing and a washing and water-extracting tub for

accommodating laundry therein, the washing and water-

extracting tub being installed in the water tub to be driven

to rotate and the washing machine' performing washing,

rinsing and water-extracting processes by controlling supply

25 and drain of water in the water tub and by controlling

rotation of the washing and water-extracting tub, the



-5 second bias nenber serves as a connecting menber for transmtting the
“nmovenent of the door opening and closing control nenber, its displacenent
is not required while transnmitting pressing of the door opening putton to
the 5 | ocking nmenber imediately. If the washing nachine is running, and
the door opening button is pressed when the |ocking menber is |ocked by a
| ocki ng mechani sm the second bias nenber is displaced by moving back of
the door opening and closing control nenber, thereby preventing an
excessive 10 force frombeing applied to the | ocking nenber. Accordingly,

: i but t | d notice the _unconfortable

sensat ! on ?ﬁ%@?&éﬁcﬁ%é’rﬁ?&%@%ﬁhaez&%“” ‘_E)i‘gge’i}%fﬁﬂe?zdmﬁi%“h%sa% 3
i - i ructio e -door openjng.a

ool ng conbrary TENELAMCas v RBh:TEREEHEL % I, iniebly VR 10 ce
operation s ahetohe PREVERALEdRY Lfie dspiacemeAL ofhfigSeso d%%""e%i-e "

menber. Further, as for the door “opening button, ile

it is pref exaleding arfd guke godgh 6ﬂé’i‘1tint§etlﬁ’ﬁ&%rbr?0f5diih§o é'ﬂ:EdIQ_JE‘ and she

openi ng and cl osi ng nenber, -a third bias menber Is ose o provide' a
bias. # soa theckiney epebend fbut NerkinC WHd Gs6H sHCR thalsay sirpke, o
resulting frompressing the button would be longer than or equal to a
predet er ni Hdd=di sbdase membeat &opr dssawingoulte r daikitrhe 2endeer opend ng
and cl osing control nenber, thereby providing an appropriate sensation of
pressure teofdngetingsniony - door opening and closing control member

moving by a pressure applied on the door opening button; a
second bias member for coupling the door opening and closing

10 control member and the locking member, the second bias
member having .a displacement resistance greater than a
biasing force of the first bias member; a locking mechanism
for locking a movement of the locking member; and a lock-
release status detector for electrically detecting a

15 released state wherein the locking member is in a lock
releasing position.

In the above configuration, when the door opening
button is pressed to open the door in order to load or
unload laundry into or from the washing and water-extracting

20 tub, the door opening and closing control member, which is
engaged with the locking member via the second bias member
and is in resting position by the first bias member, moves
back by opposing the bias, so that the locking member would
move in lock releasing direction via the second bias member

25 to thereby open the door as locking of the door is released.

Since such opening control of the door is achieved by



button. Further; a noise generated fromsubtle vibration of the door
“openi ng button due to vibrations while the washing machine i s operating can
be elimnated. 5 Brief Description of the Drawi ngs The above and ot her
objects and features of the present invention will becone apparent fromthe
foll owi ng description of the preferred enbodi nent of the present 10

i nvention given in conjunction with the acconpanyi ng draw ngs, in which:
Fig. 1 shows an exterior view of the configuration of a drumtype washing
machi ne' s mai n conponents in accordance with a preferred enbodi nent of the

present i n\éﬁélgn%&g&%alf’ E%graziaﬁgm i@ %Pﬁ;;oénsgi%l‘eo.”@é SL&Y %etBSoQ”e'{PFﬁyfﬁe

washi ng ma oor openi ng ahd cl 6Si ani Smin accordance w

preferred gphodi gpRt Qi dhe opr e&%twggmﬂ%ir%crﬁ!& s Shews a &1119?% ¥hew of

a door opening and 20 cl osing nechanism f use I n the washing machine in

accor dance wi dix ddiempeBfiaer eds erbedi ient gehehha-ytesentré Ny antd opiciki g 4
shows a horizontal partial cross sectional view of a door opening button;

25 Fig. 5 simwshinyerthealwpatiingl aidssvaannt-iamatadtiew oftuthe wh@eh opgni ng
but t on; Fig. 6 shows a float view of a |ocking mechanism Fig. 7 shows a
partiab fl| cattatvgiétust patdbigma cdoovatepend spearst et asndigt henl i ke, mehber
when it is locked in a door opened state; and 5 Fig. 8 shows a parti al
cross sectilopaiing eveibenstieatpagetheocpmreivgmtatpeningewfa ttheodday .| otked
in a closed state. , . , ,
the door opening button is pressed in a locked state, since
the locking member is locked, the door will not open even
though the door opening and closing control member would
10 move back, and the movement of the opening and closing
control member is absorbed by the displacement of the second
bias member. Further, the opened state of the door as a
result of having the locking member in a lock released state
is detected electrically by the lock-release status detector,
15 which then transmits an output to the washing machine’s
controller, which then suppresses the start of the washing
machine’s operation in response to the output,
Preferably, the second bias member has the
displacement resistance such that pressing of the door
20 opening button to operate the locking member to thereby
release locking of the door does not lead to displacement of
the second bias member, whereas pressing of the door opening
button while the locking member is locked by the locking
mechanism leads to displacement of the second bias member.

25 When the door opening button is pressed in order to

open the door when the washing machine is stopped, since the



Detai |l ed Description of the Preferred Enbodi nents 10 Hereinafter, a
"preferred enbodi nent of the present invention will be described in detai
with reference to a drumtype washi ng machi ne having a washi ng and

wat erextracting tub slantingly disposed therein. Fig. 1 shows an 15
exterior view of drumtype washing machine 1 in accordance with a preferred
enbodi nent of the present invention. In the upper front portion of housing
2, inclined surface 2a is forned and circular door 8 is disposed for
opening and closing circular opening 12 forned at inclined surface 2a. 20
As shown in Fkﬁi andispose in housiqg 2_1s water_tub unit 10 aving

t herein cylﬁeﬁ: dcal W ™IS WTh & ba®, Tn g\ﬂ?%ﬁcaﬁgndpﬁ Frwa ?ﬁng
and wat er - r ing tub, 5 _w se hch | o] y j Vi or
4, is di sp?gea&%%%%ﬁ#uggﬁni omfg‘?%g i%E}Agh%ea‘h?%f h%’%uﬁg&g’z ‘%lg% %Tgs{%
suspensi on Syt emdid, sh e digr egtkon ; e i ng
shaft of washi ng anglwatg?-egﬁggc?#% #ﬁﬁ?@éﬁ% ggclﬁ%gd fgggarkgmaﬁgg?%e
rear porti %ﬁsﬂ%ﬁr}? %_x@ss@m%pe§ff'tﬂ'1@n91|o%_rp\ YhENihgSRasttd® the the
hori zontal direction H Since by slantingly disposing water tub unit 10 in
housi ng 2, lopsiinyy kendematidineldilt21gnd opehi nhel 3 wafshiashi rgchndewaier s
extracting tub 5 are oriented to face inclined surface' 2a. Thus, by

openi ng doarurthidigposnd athe ndbbmedbsrifrawebBatont is possebbe verd oklde and
unl oad | aundry into and from washing and water-extracting tub 5. Since door
8 i s di sposertkitng meilped tar fackedabyuserl ameidyg treedeant $ms/ bee sacsendonl y
10 slightly to load or unload |aundry into or fromwashing and _

wat er - ext r dtdshgnees. mufi@ﬁ@iﬁcgdnéy movileigh Padngelr Hee edgaryopenkage

too nuch cl earance space in front of washing.machine 1, installation,of
drum type VEEhi PTG RENETPR FeEREK By, SRenE 1 hTRoRTBEEBHER

possi phe.  aiid 45 H3LN0,UASHI 0gIRCHT BE LubeSOURS 0Le £RUveN, enL. aFREiber
st nce _he central ‘portTon of or I's rormed or ransparent materrat, | t
| s possi bl §,d&0- Obges VE-EBEeQPERAl k8R! HAligiAWltibyashbita hbosbagpad

wat erextracting processes wthout user having to bend down. 20 Door 8 can
be opened hd¥rEESHKLTW0ScOPLNi e HELERP561vo5yakt eglatihgctheedesbnd ace

2a. Wien operation of the washing machine is started after [oading |aundry
i nt o washi rgiandmawber; exfriatt ihgg taibgveand ddlsgdiangndorr Besfond: besones
|l ocked in a closed state depending on which 25 process is in progress,
e.g., durinrgat wdestructiaet i pf phecedsonndpsasimiongandd qliawsing peotesd
with a high water -9 _ ,

15 member and the locking member due to excessively forced
operation can also be prevented by the displacement of the
second bias member.

Further, as for the door opening button, while it is
not pressed, it is preferable to configure such that between

20 the button and the opening and closing member, a third bias
member 1is disposed to provide a bias. Also, the door
opening button is configured such that a stroke resulting
from pressing the button would be longer than or equal to a
predetermined distance so that a pressure would reach the

25 door opening and closing control member, thereby providing

an appropriate sensation of pressure to the door opening



| evel . An opening and cl osi ng nechani sm and a | ocki ng nechani sm of door 8
"in connection with door opening button 56 will now be descri bed
hereinafter. Referring to Fig." 3, there is shown inclined surface 5 2a
with its casing renmoved. As shown therein, door opening button 56 and

| ocki ng device 59 are engaged to each other via connection spring (second
bi as nmenber) 69 forned of a tensile spring. Fornmed at | ocking device 59 is
| atch hole 91 into which protruding latch 90 (see Fig. 1) is inserted 10
when door 8 is closed, wherein the latch is disposed on an inner side of

d 8. Lat 1 d d i but t 5 d. i nclined
door B Lesldgle A1.and door onening BuLon Se are xpped o0 ncli ngd
t i t tj h i thi .l n 15 tati | )
(001 vol ahaid agtelbooloahalt 50 D e d2 coL onal Lange,
in door opepidig RUtLONLR6-4151 ﬁé‘%g BOVR f {04 L8 resting position by a

spring bias fromcontacting w or opening and cl osing control nenmber 93
coupl ed to connection spring 69. 20 Therefore, when a pressure is applied,
conpression spring 92 is conpressed and pressing protrusion 94 installed in
paral | 8l WHM «cfomyessi i aproNE92 ooabaeds door opening and cl osing
control nenber 93 to turn door opening and cl osing control nenber 93 about
rotational shaft 93a. As a 25 result, a tensile force is applied to
connection spring 69 of which one end is engaged to door opening and
closing -10 coAbeol akewser 298. Thbedi spbaeehent andsi §eanveesf obnnebéi on
spring 69 is such that it is considerably greater than the displacenent
strengt h ofPX&5ifitessPUYRNEpPANG' 2L aRECPBEkiaRPasTitngfEPMr sthebi Hol hewbey)
112, both of which are 5 forned of cogpression springs. Therefore,
connection%%ﬁ33ﬁfﬁﬁ9qs t NS pPEELETESS dRERPILBETN nPial FPR bpresent

t ensi f or, ted. openi ng or_8..As sho in,Fig. 6, if

connej(':?i on 12%}6?1%% i gl%ﬁ eg&lvvi t%%ﬁu%%h?%ce%ﬁ?‘ bg:}'f%r nfhgeBPaIBbRY
openi ng anGEwWisid LG gantdpl member 93, tensile pin 111 which is engaged
w th connection spring 69 at the other end from door opening and cl osing
control menber 98igwoul GHBWE AgabRebribe biag of l&%i@&nﬁﬂ?\hﬁ&ﬂé& &P
turn | ocking plate (locking nenber) 113 about supporting shaft 114.
Consequent lay,dmasn sthgpe washb5ngi gachingr et masnoreckitmentt 4 ocki 88cHr@hiLcd 13
inserted in |ock hole 90a of latch 90 which is inserted in latch hole 91 is
retrieved ™ tdoree RBRfgrng |avdiodiotentoCef thireetmsaivori®vérst bpened by t he

bias of a spring_(not _shown). Wen the pressure on door opening button 56
is re}%ased, Iocﬁ'ﬂg 2 shows a cross sectional view of the drum type

washing machine’s door opening and closing mechanism in
accordance with the preferred embodiment of the present
invention;
Fig. 3 shows a float view of a door opening and
20 closing mechanism for wuse in the washing ~machine in
accordance with the preferred embodiment of the present
invention;
Fig. 4 shows a horizontal partial cross sectional view
of a door opening button;
25 Fig. 5 shows a vertical partial cross sectional view

of the door opening button;



20 plate 113 would turn by the bias of locking spring 112, thereby
‘returning protrusion 113a back into latch hole 91 and retreating tensile
pin 111. As a result, door opening and closing control nenber 93 which is
pul |l ed by connection spring 69 would turn and pressing protrusion 99 would
push 25 door opening button 56 upward, so that door opening button 56
returns to its initial position by the bias of -11 conpressi on spring 92.
When door 8 is closed, the sloped section at the end of protrusion 113a is
pushed by the end of latch 90 inserted into | atch hole 91, whereby | ocking
plate 113 is tur 5 i t he bi.as of | ocki spring 112. Since after
latch 90 is corrpp:gt%él yég%ls%% et ﬁn‘f%t 1’5t Th Cﬁ%laengi‘:‘ ot Pechenianaa is then
ready to get intg4pcksh Oa, 1_gcki late 113_which i;s urged by
the bias of |ockin 'spZi%S%%ZQt S%%,latqokétlr%cgb‘ffl?ﬁﬁkﬁbPﬁ%Fé&ﬂBﬁ 1 §00%F

| ocki ng pl agedise 1@ngeta o] .l . JAS result, door
8 becones Iggiedﬁ?ngggbfgggﬁgé a?é?éggge%%ﬁqﬁﬁyéﬁ§%n?gf%ﬁwﬁ#?§%§ ﬁﬁsﬁing
machi ne 1, dodrexpspée, svwashingn@r rinsing, is started, the water level in
washi ng and water-extracting tub 5 is detected by a water 15 | evel detector
(not shown) for detectiag tédlkowat era | epalrtiBlwasfi8gsandsyvat 515Xt r 3gLi,ng
tub 5. If the water is at a level high enough to cause water dispersion
when door 8illbuspeakingsshenciohiigokanipmeehani $1)dddb, iisnsicdidet iR a

| ocki ng device 59, is turned on and off once in sequence by 20 a controller
(not shown)Clogedndwwten Fig. 7, lock plate (Iocking mechanism) 116 is
tenporarily retreated and then is advanced by biasing of |ock spring

(1 ocki ng nechanism) 117 when solenoid 115 is turned off at which state

| ock protrusion.116a at the end of Jock plate 116 is brought into 25
contact wit el peamdt CFR2 ried EphadiRenbBeventing the

turni pg of locking plate 113. In such a -12 | ocked state, door 8 cannot
be opened by pressing door opening button 56. Further, once the

wat er - extract i Nng HRrRG@SF tle ,St ar t §der@PPL8 4 C l,osed,
Therefore, it is possible to elin?ngte t he r%@?ﬁ% %% t%ﬁg &g@%-grﬁﬁﬁﬂt

invention will be described in detail with reference to a

drum type washing machine having a washing and water-
extracting tub slantingly disposed therein. Fig. 1 shows an
15 exterior view of drum type washing machine 1 in accordance
with a preferred embodiment of the Present invention. In
the upper front portion of housing 2, inclined surface 2a is
formed and circular door 8 is disposed for opening and
closing circular opening 12 formed at inclined surface 2a.
20 As shown in Fig. 2, disposed in housing 2 is water tub unit
10 having therein cylindrical water tub 3 with a base, in
which cylindrical washing and water-extracting tub 5 with a
base, which is rotated by driving motor 4, is disposed.
Water tub unit 10 is installed in housing 2 via a suspension
25 system (not shown) such that the direction R of the rotating

shaft of washing and water-extracting tub 5 is declined



5 caught in washing and water-extracting tub 5 spinning at a high speed
“during, for exanple, the water-extracting process. Further, the probl em of
wat er di spersion as a result of opening door 8 can be avoi ded. Further,
when door 8 is opened by pressing door 10 opening button 56 while drumtype
washi ng machine 1 is running under certain conditions, for exanple, if
washing or rinsing is in progress at a water |evel w thout possible water
di spersion, mcro switch (lock-rel ease status detector) 118 is activated by
the rotation of locking plate 15 113 to detect the open status of door 8,
and the output b d on e e t -' rapsmt it

controll ertcc?qua&ﬁ‘ﬁ%ﬁ}%/pree%\/gs ﬁ?%%g%c%ﬁeﬁl&sr{oét%atgevgs h%%la%dé h§ngle 0

wat er - ext r agtihng Eggegtkst%onghglIﬁgrigoﬁggg t@iPestDPn 1M, t hesahewe by
configuration, en door opening button 20 56 is not pressed, door opening
and cl osi n%l%%%@lf&fﬂ%k&ﬁa@ swdi @s eglibyun D ki gL s b agiAd 22 ¥i @pening
connection spring 69, and door opening button 56 is biased to its upper
limt positilonoby wongr essibon3s@ridigop@nisg tlt offt swashing i emdandater-
resul ting noise can be prevented and' an appropriate 25 sensation of
pressuse | sxmmadtdedy i tudodr aogeenmigerigd ote 56achurintdrinathi ser fRgrerdd ed
fromsubtle vibrations of door -13 opening button 56 or door opening and
cl osi ng cortiul, renbepensngadsed By SLEEOFEBr atti o iRl W gARC Svalshi nit
machine 1 can al so be elinnated while the mashing,nachinﬁ LS running.
Further, tHe RapFiRLeyitpl heademnd s{REPRA h dINET X othkRt £8 tﬁ??nﬁa% P
considerably greater than the conpression displagenent, strength of

conpr essi orft rWﬁ§e§2€§ﬁ5aF5&P9nglgbrﬁng.lﬁfé%h§98foﬁ%,lgoﬁ%§ ?%ﬁ?s%&ing

69 I lightly def d h |1y, { f
on 1AL P SR Lotet I gy ol beiatie iyt ueptes o

door openi o?Png en door openi ng button 56

i's pressed. L y e tensile4f ar. IS, L4, 1 t Owl ERSh €aRd N
111 t grebfiégﬁggg%ggﬁglfégkfkg%géfﬁﬁgqf%gér%hffgﬁf?gisﬁg?ﬁinggtheétensile
force of copesction: sPEtNgg6% 0 bocki ngrphate klihas wel | is Ther elongera
maj or portion of stroke that has been 15 applied to press door opening
button 56 isecfdestyvaly hrarsntddednuah | cdleiamgngleat epats. Fur thrent fof
exanpl e, during the water-extracting process, when door opening button 56
is pressed WQSHbm@imﬁqhb@@nldoénSBa%habiP@ckédd§P@tEYPP.é??héﬂgtﬁécgﬁé?e
where 20 | ocking plate_ 113 is |ocked by lock plate 116, connect]on spring
69 recei vesl ahl abs®HABI ﬁ&9CQﬁSQQRa%ﬁw%i?ﬁﬁ@éh%pt%ﬁg?mﬁsfBPééléﬂﬁ’g pd

di spl d (def d), whi l i th ' f f bei
L1 ans kLt echT 51 GERSR B BEEP TS | PRGN BOKER SR EoRhi Hbor  openi ng and

oo ot F T e SO S0 JSOECLE e s OBo LA =
of a transparent material, it is possible to observe the
operational state during washing, rinsing and water-
extracting processes without user having to bend down.

20 Door 8 can be opened by pressing door opening button
56 installed at inclined surface 2a. When operation of the
washing machine is started after loading laundry into
washing and water—extractingltub 5 and closing door 8, door
8 becomes locked in a closed state depending on which

25 process is in progress, e.g., during a water-extracting

process and washing and rinsing process with a high water
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who presses door opening button 56 woul d perceive the sensation of
"inproperly controlling door opening button 56, thereby preventing damagi ng
of door opening and cl osing control nenber 93 and | ocking plate 113 due to
application 5 of excessive pressure. Although the preferred enbodi ment has
been described with reference to drumtype washing nmachine 1 configured to
slantingly dispose washing and water-extracting tub 5 in housing 2 with
door 8 installed on inclined surface 2a of 10 housing 2, the
above-descri bed openi ng and cl osi ng nechani sm of door 8 can al so be applied
to a conventional type washi.n i ne, havi ng a hori.zontal washi n

wat or - oxt r AEUERG t ulTanePETT TS aggr | & PRk dl BRI Jad TED (el o
housing. 1 I e Nign i chani f]ﬂggr SO
be appliedﬁfgﬂgkggﬁhf%§p%8§gsﬁi%ﬁﬁgﬁa%g$§¢%%ngggﬁ?néﬁﬁggfjg ad&gd a d?ging

function tggdrumt YR& WasNG By ne ik Bceordance with the preferred
enbodi nent of the present 1nvention, wherein during the drying process,

door 8 20 can ber@pepeinto takei @ut 3l awmdme 16 ehdeh tin@anakde operddy of
door 8 during the drying process, it is controlled such that |ocking of

| ocki ng pl ake whikh byt sotesdhg tihotteds nak tsakenpltdseeiryr tdwsy sbemigpor 8
is opened, the rotation of washing and water-extracting tub 5 25 is

cont r ol | ed bud toonmed € oaadstlagpriynaedeci ¢agSOhea mpeengi aeds tof akodr @thgr
means of micro switch 118, to thereby prevent -15 door 8 from bein

opened whi Véana@PimegChhen wabtainext rarI¢HY Pupssrembegt)at fhgformedddif idn,

t he above-descri bed door openi ng and closing mechani smcan also he applied

to an aut of®isd 12 vERHiBE neERFRedof ta WRERING ARG ER yPAg Lifach i % of

whi ch h ul sator.in the |l ti hei hi and,

i 6 Rave s bl satsr L0 Lorer bl an of VDo RSOGO e
ith t . ti ib . f t i

il ockba HeTEIiaRCE k8" SR oAl EAE PREen 28 i ¥ndahd A 1

Further, itj%.alsSqiPassifberte, ragal edine PPesadi @0 2! obbei ¥ShiPgon

machi ne based on the open or closed status of the door. The preSent

invention iss enapléatbdgeElddmnadeidde anoddemaf, 15 user's hand from
getting caught in the washing machine while it is running, and to avoid

wat er or | aundr yAbr aimosins pigr sFhgsout end he wlshr ngpand ngattert-text rigting
tub while it is rotating. Further, since a pressure applied on the door
openi ng 20 ingtadnled & ansiet takbu rotaktkemml ndmbelr Ya vhehsecandlivems

menber having a strong di spl acenent resistance, its_operation novenent is
smoot hPy trréj%sarﬁltctr@dl t F3AHER | ocki M StentR Nt hotRPH sHPRCi ngOPRESSEIhd

bias member, when the,doar |s,0pened; And oexoesslypl ¥ aRRl 1 68 r essuLE,On

button 56 is pushed upward to its resting position by a
spring bias from contacting with door opening and closing
control member 93 coupled to connection spring 69.
20 Therefore, when a pressure 1s applied, compression spring 92
is compressed and pressing protrusion 924 installed in
parallel with compression spring 92 contacts door opening
and closing control member 93 to turn door opening and
closing control member 93 about rotational shaft 93a. As a
25 result, a tensile force is applied to connection spring 69

of which one end is engaged to door opening and closing
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25 opening button is absorbed by the second bias nenber when the | ocking
"menber is in a locked state. -16 VWil e the invention has been shown and
described with respect to the preferred enbodinent, it will be understood
by those skilled in the art that various changes and nodifications may be
made wi thout departing fromthe spirit 5 and scope of the invention as
defined in the followng clains. -17 What is clainmed is: 1. A washing
machi ne i ncluding a water tub di sposed in a housing and a washi ng and

wat er-extracting tub for 5 accommodating | aundry therein, the washing and

wat e t ti t ub bej i 'l ed t he, tub,.to be.d
rotageegng%gﬁgﬂ%ﬁsﬁiWaghggh:Hgigerfo ﬁghg gb%ﬁ#%é?mgpﬁs?ﬂféhglgggétc%f
wat er - ext ti ' : j pn.th
o or oo e o g L L, a0 ot o

wat er - ext r ac%ajrpgtﬁéjbdiépfa%ﬁP%gg s@%ﬂ?@ﬁ SERIdr Mk s SOt r {105 9PERAAY

and cl osi ng an opening Tnsta at a front portion of the ‘housing to |oad
and unl oad ltd?ﬂg:ﬂr?dmg}{)i‘ihat o farr ftf 09 S henvRsBi-Ng 1B, WBbeh- &t nactdigatalb;

15 a door opening button for opening the door; a |ocking nenber for | ocking

the dogr irF@nddsast compression springs. Therefore, connection

spring 69 is not displaced (or displaced minimally) by the
tensile force generated by opening door 8.

As shown in Fig. 6, if connection spring 69 is pulled

without displacement by turning of door opening and closing

10 control member 93, tensile pin 111 which is engaged with

connection spring 69 at the other end from door opening and

closing control member 93, would move against the bias of

locking spring 112 to turn locking plate (locking member)

113 about supporting shaft 114. Consequently, as shown in

15 Fig. 8, protrusion 113a of locking plate 113 inserted in

lock hole 20a of latch 90 which is inserted in latch hole 91

is retrieved to come out from lock hole S0a, whereby door 8

is opened by the biés of a spring (not shown). When the

pressure on door opening button 56 is released, locking

20 plate 113 would turn by the bias of locking spring 112,

thereby returning protrusion 113a back into latch hole 91

and retreating tensile pin 111. As a result, door opening

and closing control member 93 which is pulled by connection

spring 69 would_turn and pressing protrusion 94 would push

25 door opening bﬁttén 56 upward, so that door opening button

56 returns to its initial ©position by the bias of
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state; a first bias nenber for biasing the | ocking nmenber in a | ocking
‘direction; 20 a door opening and closing control menber novable by a
pressure applied on the door opening button; a second bias nenber for
coupling the door opening and cl osing control menber and the | ocki ng
menber, the second bias nenber having a di spl acenent resistance greater
than a 25 biasing force of the first bias nenber; a | ocking nmechani smfor
| ocki ng a novenent of the -18 | ocki ng menber; and a | ock-rel ease status
detector for electrically detecting a rel eased state wherein the | ocking

menber is iy sition. 5 2. The washi ng machi ne of claim
1, wherein tm§%§§§%$' |asrgg er has the di splacenent resistance such that

pressing of the geenr R Ng byt LaRsky, OF&%atﬁe%a@q' 985& gnenbery, d Oen

t hereby rel ease |ocking of the door doés not 0Oto |splacenent t he
second bi ag MyHRAmu AT B3 DI B Shikhed Bhe Kloan QPSR g byt 99”1%&93& he

| ocki ng nmenber is | ocked by the l'ocking mechanismleads to displacenent of

the second ibitas DegbRr.hdbe 3.91Thewnasébng 1RAiide plackaimd ars 2gyuwhegein
a third bias nenber is disposed between the door opening button and the

door openi rgadmdtcl s nyiesntofol 1 awatrey , sisoitdat 18hen stihe edaoft dpens vigh
button is not pressed, the door opening button is biased by the third bias
menber. 209019is completely inserted into latch hole 91, protrusion
113a is then ready to get into lock hole 90a, and locking
plate 113 which is urged by the bias of locking spring 112
turns, to thereby make protrusion 113a of locking plate 113
10 get into lock hole 90a of latch 90. As a result, door 8
becomes locked in a closed state.

Once an operation of drum type washing machine 1, for
example, washing or rinsing, is started, the water level in
washing and water-extracting tub 5 is detected by a water

15 level detector (not shown) for detecting the water level in
washing and water-extracting tub 5. If the water 1is at a
level high enough to cause water dispersion when door 8 is
opened, solenoid (locking mechanism) 115, installed in
locking device 59, is turned on and off once in sequence by

20 a controller (not shown). As shown in Fig. 7, lock plate
(locking mechanism) 116 is temporarily retreated and then is
advanced by biasing of lock spring (locking mechanism ) 117
when solenoid 115 is turned off at which state lock
protrusion '116a at the end of lock plate 116 is brought into

25 contact with a lateral side of locking.plate 113, thereby

preventing the turning of locking plate 113. In such a
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e 10518 () - 5%%3%%% O P e aer. | RS 1 et B8y ) o
()--/tL 1%%%&éss/is started, door 8 is also locked closed. Therefore,
it is possible to eliminate the risk of getting user’s hand
5 caught in washing and water-extracting tub 5 spinning at a
high speed during, for example, the water-extracting process.
Further, the problem of water dispersion as a result of
opening door 8 can be avoided.
Further, when door 8 is opened by pressing door
10 opening button 56 while drum type washing machine 1 is
running under certain conditions, for example, if washing or
rinsing 1s in progress at a water level without possible
water dispersion, micro 'switch (lock-release status
detector) 118 is activated by the rotation of locking plate
15 113 to detect the open status of door 8, and the output
based on the detected status 1is transmitted to the
controller of drum type washing machine 1, so that washing
and water-extracting tub 5 is controlled to come to a stop.
In the above configuration, when door opening button
20 56 is not pressed, door opening and closing control member
93 is biased by locking spring 112 via connection spring 69,
and door opening button 56 1is biased to its upper limit
position by compression spring 92, so that its vibration and
resulting noise can be ©prevented and an appropriate

25 sensation of pressure is providéd*in door opening button 56.

Further, noise generated from subtle wvibrations of door
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can also be eliminated while the washing machine is running.

Further, the tensile displacement strength of

5 connection spring 69 1is considerably greater than the

compression displacement strength of compression spring 92

and locking spring 112, Therefore, connection spring 69

only slightly deformed (stretched) due to the pull exerted

by turning of door opening and closing control member 93

10 when door opening button 56 is pressed. Accordingly, the

tensile force 1is transmitted to tensile pin 111 thereby

compressing locking spring 112, while transmitting the

fensile force of connection spring 69 to locking plate 113

as well. Therefore, a major portion of stroke that has been

15 applied to press door opening button 56 is effectively
transmitted to locking plate 113.

Further, for example, during the water-extracting
process, when door opening button 56 is pressed to forcibly
open door 8 in a locked state, i1.e., at the state where

20 locking plate 113 is locked by lock plate 116, connection
spring 69 receives and absorbs most of the considerable
tensile force and gets displaced (deformed) while preventing
the excessive force from being transmitted to locking plate
113 in the lbcked state and door opening and closing control

25 member 93. Accordingly, as connection spring 69 having a

strong displacement resistance is forcibly displaced, user
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sensation of improperly controlling door opening button 56,

thereby preventing damaging of door opening and closing

control member 93 and locking plate 113 due to application
5 of excessive pressure.

Although the preferred embodiment has been described
with reference to drum type washing machine 1 configured to
slantingly dispose washing and water-extracting tub 5 in
housing.Z with door 8 installed on inclined surface 2a of

10 housing 2, the above-described opening and closing mechanism
of door 8 can also be applied to a conventional type washing
machine having a horizontal washing and water-extracting tub
wherein a door 1is installed at the vertical face of 2
housing.

15 Further, the opening and closing mechanism of door 8
can also be applied to a drum type washing and drying
machine having added a drying function to drum type washing
machine 1 in accordance with the preferred embodiment of the
present invention, wherein during the drying process, door 8

20 can be opened to take out laundry. In order to enable
opening of door 8 during the drying process, it 1is
controlled such that 1locking of locking plate 113 by
solenoid 115 does not take place. Further, when door 8 is
opened, the rotation of washing and water-extracting tub 5

25 is controlled to come to a stop by detecting the open status

of door 8 by means of micro switch 118, to thereby prevent
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tub 5 1s rotating.
In addition, the above-described door opening and
closing mechanism can alsd be applied to an automatic
5 washing machine or a washing and drying machine, both of
which have a pulsator in the lower portion of their washing
and water-extracting tub and a door disposed at the top
surface.
In accordance with the present invention describked
10 heretofore, the door is locked or unlocked depending on the
operational state of the washing machine. Further, it is
also possible to regulate the operation of the washing
machine based on the open or closed status of the door. The
present invention is enabled to eliminate the problem of
15 user’s hand from getting caught in the washing machine while
it is running, and to avoid water or laundry from dispersing
out of the washing and water-extracting tub while it 1is
rotating.
Further, since a pressure applied on the door opening
20 button is transmitted to a locking member via the second
bias member having a strong displacement resistance, its
operation movement 1is smoothly transmitted to the locking
member without displacing the second bias member when the
door 1s opened; and excessively applied pressure on the door
25 opening button is abéorbed by the second bias member when

the locking member is in a locked state.
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While the invention has been shown and described with
respect to the preferred embodiment, 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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1. A washing machine including a water tub disposed in a
housing and a washing and water-extracting tub for
5 accommodating laundry therein, the washing and water-
extracting tub being installed in the water tub to be driven
to rotate and the washing machine performing washing,
rinsing and water-extracting processes by controlling supply
and drain of water in the water tub and by controlling
10 rotation of the washing and water-extracting tub, the
washing machine comprising:
a door for opening and closing an opening installed at
a front portion of the housing to load and unload the
laundry into or from the washing and water-extracting tub;
15 a door opening button for opening the door;
a locking member for locking the door in a closed
state;
a first bias member for biasing the locking member in
a locking direction;
20 a door opening and closing control member movable by a
pressure applied on the door opening button;
a second bias member for coupling the door opening and
closing control member and the locking member, the second
bias member having a displacement resistance greater than a
25 biasing force of the first bias member;

a locking mechanism for locking a movement of the
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locking member; and
a lock-release status detector for electrically
detecting a released state wherein the locking member is in

a lock releasing position.

2. The -washing machine of claim 1, wherein the second
bias member has the displacement resistance such that
pressing of the door opening button to operate the locking
member to thereby release locking of the door does not lead
10 to displacement of the second bias member, whereas pressing
of the door opening button while the locking member is
locked by the locking mechanism leads to displacement of the

second bias member.

15 3. The washing machine of claim 1 or 2, wherein a third
bias member is disposed between the door opéning button and
the door opening and closing control member, so that when
the door opening button is not pressed, the door opening
button is biased by the third bias member.

20
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