*166166* WASH

NG MACHI NE Field of the Invention 5 The pres

relates to a washing machine for performing washing, rjnsi ﬁ@“’ﬂmﬂmmuﬁ,mm’n

er-extractin rocesses by controlling water supply and _
&gzer t ub, mhicﬁ pacconnndateg therein a washing and water-extraetdng tub
and is disposed inside a housing, and by controlling the 10 rotation of
the washing and water-extracting tub. Background of the Invention For
exanple, with regard to a drumtype washing 15 machine having a washi ng
and water-extracting tub horizontally disposed therein, an opening through

whi ch laundry

is |loaded into or wmorRted wixzcemthe washi ng and

water-extracting tub is formed at the front portion of the washing
machi ne' s housing, and is opened or closed by a door. 20 The door is opened

by pressing a |

push button and is | ocked while the washing machine is

runni ng, tafied

b ep phevénvenusen' s hand fromgetting caught in the washing

and water- extracting tub which is rotating and to avoid wash water or
| aundry from di spersing out of the tub. 25 For opening and closing of the
door ag in this %@Fe, an openi ng and cl osing control mechani sm which

S

conbi n

€ present invéntion relates to a washing machine for

performing washing, rinsing and water-extracting processes

by controlling water supply and drain in a water tub, which

accommodates therein a washing and water-extracting tub and

is

disposed inside a housing, and by controlling the

10 rotation of the washing and water-extracting tub.

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

usex’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

an

For opening and closing of the door as in this case,

opening and closing control mechanism, which combines

IR
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-1~ ~M111IIMIMIMITITH I~ ~ *G0002* mechani cal and el ectrica

control features, is provi ded, and the door's opening and closing is
controlled in accordance wth the operational status of the drumtype
washi ng machine, namely, running or idling status. Since it is required
that 5 the door be controlled in relation to control operations for

runni ng the washing nachine, sonme of the approaches concerning the door
operation have been providing a delay period until the washing and _
wat er-extracting tub comes to a conplete stop or a mechanismfor rel easing

the door | ookcimgni®al nandcel daneecuit Bohhgocoperatignal sitsat#so fadde 5
washi ng nachi?gF For exanple, the follow ng approach has been known I?%at

once the doorei dookosedperiiengloand hadkswayl d sengagerosuel tikats & slddidag
nmenber woul d be noved, thereby 15 activating a swi tching mechanism which
then triggefsth thiei operaunbnabysteatnsnott thy deet type Wadiing Badhiee,
operation of driving unit, the door hook would not d[sengage .mhlle.a_
safeguardiﬂfﬁﬁk%an¥§ﬁ$hbﬁl@rké@dhﬂﬂasﬂaﬁnsnySmm@erltlQek&@quiﬂﬁmtkman
By suc? coq%%?u atiqg, thetdoga éS.ZO Igc%ed sgcurel{ aqq the tine |} t akes
prior to ru ng°of P€ controlled in relation to control operations for
running the washing machine, some of the approaches
concerning the door operation have been providing a delay
period until the washing and water-extracting tub comes to a
complete stop or a mechanism for releasing the door locking
10 © in accordance with the operational status of the washing
machine,

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, ﬁhereby

15 activating a switching mechanism, which then triggers a
driving unit 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



t he washi ng machi ne can be shortened, so that the tim.ng when the door can
be opened once the operation is conpleted becones earlier (see Japanese
Pat ent Lai d- Open Application No. 1998-272293). 25 Since, however, the
conventional door opening and closing nechanisminvolves a great deal of
electric -2 operations. so that the entire construction becones
conplicated, there has been a reliability issue based on a concern that a
washi ng machi ne, which works with water, would break or nal function. Thus,

t here has : dto 5 sinplify.the construction of the door opening
and cl osi n%gggagﬁgﬁ?‘sm é)?/\,hi c%}rlT%)E capsbl e -t e SECFEEUSFefithg Begomes

ool (1ng [Tk GGRFPE" | FREaper BOnPPoT S0 SRRy OF (e VEHIFONhL o) o

resulting fromuser™s inproper control.

theref ore, c3Acebhectnpf the pres! faventi.on wﬁggﬁr ovi de a"\fl\% hi ng, machi ne

havi ng a door opening and closing nechani s capa e 0T tdnt i tSBening

and cl osi ngodddobrehe daormd nragsolgdancerwhth %HeQ%eﬁﬁquggénséakggdo% t he
washi ng machi ne and al so. capable of preventing mal functioning réesul ?ng

from Gser’ simppt 6percizontonkrra@rinnaceor daaceivht Nobhe i PLeSSed ET&E?E&OH
there is
mechanism, which is capable of more secure opening and
closing operation, for use in a washing machine without

breaking down resulting from user’s improper control.

10 Summary of the Invention

It is, therefore, an object of the bresent invention
to provide a washing machine having a door opening and
closing mechanism capable of controlling opening and.closing

- 15 of the door in accordance with an operationai status oI the
washing machine and also.- capable of preventing

malfunctioning resulting from user’s improper control.

20 In accordance with the present invention, there is
provided a washing machine including a water tub disposed
in a housing and a washing and water-extracting tub for

accommodating laundry therein, the washing and water-

25



provi ded a washing machine including a water tub disposed in a housing and
a washing and water-extracting tub for accomodating |aundry therein, the
washi ng and water- 25 -3 extracting tub being installed in the water tub to
be driven to rotate and the washi ng nmachi ne perform ng washing, rinsing
and water-extracting processes by controlling supply and drain of water in
the water tub and 5 by controlling rotation of the washing and

wat er-extracting tub, the washing machi ne conprising: a door for opening

and cl osi ng an, qRen ng sl hed e A IONLAPOEALON, Bc f he ipushngyd o | oad

and unl oad ndry in rom the washing and water-extracting tub;

10 a door opening button_ for opening.the door; a | ocki. ockin
the door ¥ o £¢%2ES a P?rs?hSiagaﬁe%g r PE%hgﬂgéiﬁb f%%ﬁﬁd%iing )
menber in a locking direction; 15 a door opening.and cl osing control

nenber haWasd i@ 9 pi vELiging an&nﬁeinﬂaFSFéFgBF@Cg?BEnd Pﬁgcﬁ?§8f 8% by a

pressure applied on the door opening button; -4
controlling supply and drain of water in the water tub and

5 by controlling 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;
10 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;

15 a door opening and closing control member having a
pivot axis and being rotatable around the pivot axis by a

pressure applied on the door opening button;



a second bias nenber, one end thereof being coupled to the door opening
and cl osing control nenber and the other end thereof being coupled to the
| ocki ng nmenber; and a | ocki ng mechani smfor |ocking a novenent of the 5

| ocki ng nmenber, wherein pressing of the door opening button while the

| ocki ng menber is not |ocked by the |ocking nechanismleads to rotation of
t he door opening and closing control nmenber but does not deformthe second
bi as- nenber, so that the 10 | ocking nenber rel eases the door froma | ocked

state against fhe S st AsdiIbe ot IRAS HERSSE Nek Dl g tosusinad topeni ng
button while tfe Iocg{nglhenber 'S Ié%ked by the Iockindgnechanisn1leads

t tati f.the d . i . |
0obL7L! Bakle 9655, SRCRLED AL 8l ORLPG. seTiefbereae ang geior (e

Sﬁcong bi a er. | e to arrange that between
t he utton and the eni ng and cl osi ng .nenber,,. a third bias  nenber is
di sposed _tedldzi H9% gi?olrnogp%c?‘}ffﬁgecguﬁ? gcr‘]"? o FEI ISP et ¥y, Also, the
door opening button is 20 configured such that a stroke resulting from

pressing the -5 button would be longer than or equal to a predeterni ned
di stance so that aopkésgurmeobahismeadir t hecddog opemiaugment of the

5 locking member,

wherein pressing of the door opening button while the

locking member is not locked by the locking mechanism leads

to rotation of the door opening and closing control member

but does not deform the second bias member, so that the

10 locking member releases the door from a locked state
against the first bias member, whereas pressing of the door
opening button while the locking member is locked by the
locking mechanism leads to rotation of the door opening and

closing control member and deforms the second bias member.
15

Further, it is preferable to arrange that between the
button and the opening and closing member, a third bias
member is disposed to bias the door opening button to be
pushed wupwardly. Also, the door opening button is

20 configured such that a stroke resulting from pressing the



and closing control nenber, thereby providing an appropriate sensation of
pressure to the door opening -6 button. Further, a noise generated from
subtle vibration of the door opening button due to vibrations while the
washing machine is operating can be elimnated. 5 Brief Description of the
Drawi ngs The above and ot her objects and features of the present invention
W Il becone apparent fromthe followi ng description of the preferred
enbodi ment of the present 10 invention given in conjunction with the
acconpanying « A ayh 98, W WoAGHr Fingn losShewsaan €t arigreyd @y pindde
configuration of a drumtype Wwashing machi ne's main conponents in
accordance,, with a preferred e I t h e i ion. A5 Fig. 2
shows a cfj&ssstaéjecc i%%allct%\?fce\% ogpglgéegg?urvrq]%;ygeere\%%ﬁi Egena%\céﬁ}tnegge%%rg?

openi ng and cl osi_ng .mechani sm i accordance wth the preferred enbodi nent
of the pré&&éht Cilﬁgéﬁtgi on<ORt§C13 shf eé’flog\\?ﬂeiﬁ/?é% of PEOUbS " Fperiithg and
20 cl osi ng nechani sm for use in the washing nmachine in accordance with the
pr ef er r ed 3PFFSHLTIEHE FenIrd iR htPr 3R itgh;the door opening



Fig. 4 shows a horizontal partial cross sectional view of a door opening
button; 25 Fig. 5 shows a vertical parti al cross sectional view of the
door opening button; -7 Fig. 6 shows a float view of a | ocking nmechani sm

Fig. 7 shows a partial float viewillustrating a door opening and closing
control menber when it is locked in a door opened state; and 5 Fig. 8
shows a partial cross sectional view illustrating the configuration when a

door is locked in a closed state. Detailed Description of the Preferred
Enbodi ments 10 Hereinafter, a preferred enbodi ment of the present
invention wdtdie deserhbed hnndekal lyaMdh Ik efxe&{%?sﬁl‘}%?% f @Fkéé‘ﬁ of
washi ng machi ne having a washing and water- extracting tub sranti y

di sposed t hereeidvorFi gpedi SHOWE 8Bl BURX RS I~9fH M ek 9f QMEU ¥RE \Aa3hiing
machine 1 in accordance wth a preferred enmbodi nent of the present _

i nventi on. narhitree ipperefatohtg podrt ilon of ihoustodg. 2, inclined surface 2a is
formed and circular door 8 is disposed for opening and closing circular
opening 12 formed at inclined surface 2a.

5 Brief Description of the Drawings

The above and other objects and features of the
present invention will become apparent from the following
description of the preferred embodiment of the present

10 invention given in conjunction with the accompanying
drawings, in which:

Fig. 1 shows an exterior view of the configuration of
a drum type washing machine’s main components in accordance
with a preferred embodiment of the present invention;

15 Fig. 2 shows a cross sectional view of the drum type
washing machine’s door opening and closing mechanism in
accgrdance 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 As shown in Fig. 2, disposed in housing 2 is water tub unit 10 having
thérein cylindrical water tub 3 with a base, in which cylindrical washing
and water-extracting tub 5 with a base, which is rotated by driving notor
4, is disposed. Water tub unit 10 is installed in housing 2 via a
suspensi on 25 system (not shown) such that the direction R of the rotating
shaft of washing and water-extracting tub 5 is declined -8 toward the rear
portion of housing 2 at a specific angle 0 wth respect to the horizontal
direction H Since by slantingly disposing water tub unit 10 in housing 2,
opening 11 of watiey. taulxrhwdy OpeY 13,0 shing.and water ,s extracting
tgb 5 are oriented@{o face ing?ined 28¥%§%é£525 ﬂ#ﬁ%%?ngESEaﬁFﬁE’door 8

di sposed at inclified suréaces?a, gartii=Sl POSSID! §; ; unl oad | aundry
into and from washing and materftxtracting t%b@%%wsﬁgggsg%%Flggi$ SPosed
at inclinebewifacenda,cluseingeedatolbershtis/ igsn Wai-st; onb y 105skight!ly
to load or unload laundry into or fromwashing and water-extracting tub 5.
Furt her, sidRRT itr¢redostanhgerandecessary to have too much cl earance space
in frogt of washing machine 1, installation of drumtype washi ng nmachi ne

1 in a’small spaéésuchas ShP%s hr om bectried possbbke, @adktidBalsi RY ey

washi ng nao@hpe 1 becones. nore conveni ent.
1llustrating the configuration when a door is locked in a

closed state.

Detailed Description of the Preferred Embodiments

10
Hereinafter, a preferred embodiment of the present
invention will be described in detail with réference 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, 1s 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



Further, since the central portion of door 8 is forned of a transparent
material, it is possible to observe the operational state during washing,
rinsing and water- extracting processes w thout user having to bend down.
20 Door 8 can be opened by pressing door opening button 56 installed at
inclined surface 2a. Wen operation of the washing machine is started
after loading laundry into washing and water-extracting tub 5 and cl osi ng
door 8, door 8 becones |locked in a closed state dependi ng on which 25
process is in progress, e.g., during a water-extracting process and

washi ng andolaRel RhePrOCLsSp¥rthoa RHOMNE 8l 2 9akevel spd¥y opening ang

cl osi ng nechani sm and a Iocﬁlng mechani sm of” door 8 in connection"wth
door openi rgthut reapeb6 wibl tbw bleodescntbed dieretthadterd. Ref einteg By
Fig. 3, there is showmn inclined surface 5 2a with its casing renoved. As
shown t her eillaptdogr yogésiprng irsutwagre 56 wndinigc Kl hginevdesi b 2ar eopaygayed t o
each other via connection spring (second bias nmenber) 69 fornmed of a
tensil e spiilngef Foekasr atvbocki mgddevPering ils3 | afchvdhohng 9knicntwadicth
protruding latch 90 (see Fig. 1) is inserted 10 when door 8 is closed,

wher eith t hEXtERER1IPY didposedrén Anenifitert Qi acef idsdingd Lmehrdfol €2 91

and door °%%%E993¥“§é§hing door 8 disposed at inclined surface 2a, it

is possible to load and unload laundry into and from washing
and water-extracting tub 5. Since door 8 is disposed at
inclined surface 2a, user needs to bend his/her waist only

10 slightly to load or unload laundry into or from washing and
water-extracting tub 5. Further, since it is no longer
necessary to have too much clearance space in front of
washing machine 1, installation of drum type washing machine
1l in a small space such as a bathroom becomes possible, and

15 using washing machine 1 becomes more convenient.

Further, since the central portion of door 8 is formed
of a transparent material, it 1is possible fo 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 obening button
56 installed at inclined surface 2a. When operation of the
washing machine 1is started after 1loading laundry into
washing and water-extracting tub 5 and closing door 8, door
8 bécomes locked in a <closed state depending on which

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

o

process and washing and rinsing process with a high water

-9~



56 are exposed on inclined surface 2a. As shown in Figs. 4 and 5, door
openi ng button 56 is installed to pivot about rotational shaft 56a within

a given 15 rotational range. Under normal condition, conpression spring

(third bias nmenber) 92 installed in door opening button 56 is pushed

upward to its resting position by a

opening and closing -control nenber 93 coupled to connection spring 69.
when a pressure is applied, conpression spring 92 is conpressed

Ther ef or e,

and pressing protrusion 94 installed in parallel with conpression spring

spring bias fromcontacting with door

20

92 contact Sedeqr. openi NGpeithE! @%Hngcwgiﬁ?' ﬂ@@@&ﬁi?ﬁ ts%a urn ?88}5@13 -

openi ng and closing control nmenber 93 abou

rotatli ona t 93a.

result, a tensiand storee dsoappl id ¢oncoENESHT QR tSPTAIKE 69pefn

. %hBEEtBHe
end is engaged to door opening and closing -10 control nenber 93. The

di spl acenentt medilsnanc éeofde comitent imeresiprdfitige 69 is such that it is

consi derably greater

than the displacenent strength of conpression spring

92 and | ocking Bpfengingirtst Bias Aenbidrdrellls Isotownofindid oledr eubrfos med

of conpression springs. Therefore, connection spring 69 is not displaced
?gplagédWﬁQHrﬁﬂ#y?abynghéemPéﬁébleAﬁoﬁé@wyﬂﬁh@memhbyd@@enopgnﬂn@r 8.

(or d

10

15

button 56 and locking device 59 are engaged to each other
via connection spring (second bias member) 69 formed of a
tensile spring. Formed at locking device 59 is latch hole
91 into which protruding latch 90 (see Fig. 1) is inserted
when door 8 is.closed, wherein the latch is disposed on an
inner side of door 8. Latch hole 91 and door opening button
56 are exposed on inclined surface 2a.

As shown in Figs. 4 and 5, door opening button 56 is
installed to pivot about rotational shaft 56a within a given
rotational range. Under normal céndition, compression
spring (third bias member) 92 installed in door opening
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

25

Therefore, when a pressure is applied, compression spring 92
is compressed and pressing protrusion 94 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
result, a tensile force is applied to connection épring 69

of which one end is engaged to door opening and closing

-10- .



As shown in Fig. 6, if connection spring 69 is pulled wthout displacenent
by turning of door opening and closing 10 control nmenber 93, tensile pin
111 which is engaged with connection spring 69 at the other end from door
opening and closing control menber 93, woul d nove agai nst the bias of
locking spring 112 to turn locking plate (Iocking nenber) 113 about
supporting shaft 114. Consequently, as shown in 15 Fig. 8, protrusion 113a
of locking plate 113 inserted in |ock hole 90a of latch 90 which is
inserted in latch hole 91 is retrieved to conme out fromlock hole 90a,

wher eby do@ibr@ rdis oRensd by §he bi asiof ad%@%hﬁ?eﬁ@ﬂ% SQ%M%%%%%%%igh§£uld

pressure on door opening button 56 is rel ease ocki ng

turn by thedpinastafor] ki gy SE9i g dd@n tmer@eyi%ek%gﬁegr%@_v HSkgpel13a

back into latch hole 91 and retreating tensile pin 111. As a fesult, door

opening andhacl dsiegdCopl sokmergber r83gwhi T | Sorfistd £5k &y §9RDEET BONand
spring 69 would turn and pressing protrusion 94 would push 25 door opening
button 56 uJgwarichy seprhay dddrsspeniay betbemr) 5617 et boba tof itisidmi kiral
position by the bias of -11 conpression spring 92. Wien door 8 is closed,
the sldped f®edsidon oft  tdvenmrRE s igfin prajrivsion 113aThsrpdshed byonhecendnof
latch 90 i@%ﬁﬁﬂﬁf 69 1s not displaced (or displaced minimally) by the
tensile force generated by opening door 8.
As shown in Fig. 6, 1f 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 90a of latch 90 which is inserted in latch hole 91
is retrieved to come out from lock hole %0a, whereby door 8
is opened by the biés of a spring (not shown). When the
pressure on door opening button 56 1is 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 bﬁttdn 56 upward, so that door opening button

56 returns to its initial position by the bias of

-11-



i latch hole 91, whereby locking plate 113 is turned 5 against the bias
Lptﬁocﬁing spring 112. Singe after latch 90 is conpletely inserted into
latch hole 91, protrusion 113a is then ready to get into |ock hole 90a,
and locking plate 113 which is urged by the bias of |ocking spring 112
turns, to thereby make protrusion 113a of |ocking plate 113 10 get into
lock hole 90a of latch 90. As a result, door 8 becones |ocked in a closed
state. Once an operation of drumtype washing nmachine 1, for exanple,
washing or rinsing, is started, the water level in washing and

' i i hown)
wat er - ext r agdmh §so® ESrde egged by a water 15 | evel detector (not s
for detect?ﬁ% ?ﬁ% wat er gve? washi ng and water-extracting tub 5. |If

the water is at ahehevwidohi gh i %nqmm@gé)cgygeswggga di 5%0thQ en ﬁ%
is opened, solenoid (locking nechanlsn) 115 taIIe | oCKki g

59, is turned profandsobh dDhee LB ﬁﬁghéaCBythgoeﬁdC%@tﬁ%@dﬂ'ddﬂ¥n q\@@
As shown in Fig. 7, lock plate (locking nechanism 116 is tenporarily
retreated att@ hdmtich hdvancew, byheira®iyngl of k106K SRt g 100ckl NG yrneg
mechanism) 117 when solenoid 115 is turned off at which state | ock
protrusi on AABENHE the &ddsofod otkchingesprnigs Irought ihed 0a2%ceontach
with a lateral ;side of_ locking plate 113, thereby preventing the turning
of | ocking aﬂé 199P} ftel¥h igserted 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 is 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 meéhanism) 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

-12-



-12 |l ocked state, door 8 cannot be opened by pressing door openi ng button
56. Further, once the water-extracting process is started, door 8 is also
| ocked closed. Therefore, it is possible to elinmnate the risk of getting
user's hand 5 caught in washing and water-extracting tub 5 spinning at a

hi gh speed during, for exanple, the water-extracting process. Further, the
probl em 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 nmachine 1 is running under certaln conditions, for

exanpl e, ifloma&dd Ngtake, i ASHRY &S d4hYO9 (eal S easgr ﬁre%veslsmgdegggt{or)

possible water . dlsperS|on mcro swtch

118 is act iogaireihdy Huhe drot atd.on ofykegking Bk%e %ﬁell%aftgrd%&%%ctc'fﬁgOpe“

status of door 8, and the output based on the detected status

transnittegrordde icontantd®s @bodraimbsypeswashicngdmehing 1, Tﬁgré@éke,
washi ng and mater-extractlng tub 5 is controlled to cone to a stop. In the

above confiigurist ipygsithesn tooelopenkhg hitet i s2BbH6ge st NG PEESSEdhaHeOr
openi ng and cl osing control nenber 93 is biased by Tocking spring 112 via
connecglonQﬂﬂth] 89, waghdndoandopeatiany- et tant H6g | subi dsethb it apper

limt 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 1is opened by pressing door
10 ~opening button 56 while drum type washing machine 1 1is
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 is 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 abové 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 is biased to its upper limit
position by compression spring 92, so that its vibration and
resulting noise can be prevented ahd' an appropriate
25 sensation of preséﬁre is providéd*in door opening button 56.

Further, noise generated from subtle vibrations of door
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position by conpression spring 92, so that its vibration and resulting
noi se can be prevented and an appropriate 25 sensation of pressure is
provi ded in door opening button 56. Further, noise generated fromsubtle
vi brations of door -13 opening button 56 or door opening and cl osing
control nenber 93 caused by the vibration of drumtype washing machine 1
can al so be elimnated while the washing machine is running. Further, the
tensil e displacenment strength of 5 connection spring 69 is considerably
greater than the conpression displacenent strength of conpression spring

92 and | qgking, %\%@90&136 EEEBSE?{Sgsggﬁge‘é%ido%l%@i!ng;g e ;U hrelleght 1y

deforned (stretc due to the pu d by turni 00r openi ng

and cl osi ngs ceatsel MRNDeRe 93150 kR door 4 oRRNIRG DU O RS hscREgssed.
Accordingly, the tensile force is transmtted to tensile pin 111 thereby

conpr essi ngar O@M@go@péimiﬂaeethi@ettlaasmaghiiﬁ? hBenihenskl euhargg. of
connection spring 69 to locking plate 113 as well. Therefore, a nmjor
portion of strokerthar has theen Ierapild ed diGplfess<dnor opering hbut bagn 56
is effectively transmtted to |ocking plate 113. Further, for exanple,
during thecowatertixtrasbrngg pbbcess, whesideorbdpenigngabetrt omha6 i she
pressedix%éﬁg;ggglon 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 élosing control member 93
10 when door opening button 56 is pressed. Accordingly, the
tensile force 1s 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, i.e., at the state whére

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 S3. Accordingly, as connection spring 69 having a

strong displacement resistance is forcibly displaced,. user
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open door 8 in a |locked state, i.e., at the state where 20 | ocking plate
113 is locked by lock plate 116, connection spring 69 receives and absorbs
nost of the considerable tensile force and gets displaced (defornmed) while
preventing the excessive force frombeing transmtted to | ocking plate

113 in the | ocked state and door opening and closing control 25 nenber 93.
Accordingly, as connection spring 69 having a strong displ acenent
resistance is forcibly displaced, user -14 who presses door opening button
56 woul d perceive the .sensation of inproperly controlling door opening

but t on 56,wh5he'fgxsQgevaegkngogéﬂﬁggggbg£tgﬂor5@pew£agdangegk§;L99 the .

control nenber 93 and | ocking ptate ue to applrcatron EXCESSi ve

pressure. AkhBawghnt ke prgfesgad £nbod PENt 1 Ags dBeeN HRSEN PGyt Wi Nse,

reference to drumtype washing nmachine 1 configured to slantingly dispose
washi ng andheatey- exteacht gt UWbabading hasisi b Woblendeer 8nidnstabs egy on
i nclined surface 2a of 10 housing 2, the above-descri bed openi ng and
cl osi ng necbhahirsin mefnkdoor98 ead dlosdibe apptiedild alueonuenspphatat ype
washi ng rmachi ne having a horizontal washing and water-extracting tub
wher ein a déoexicesenyeablredsatret-he vertical face of a housing.
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
housingl2 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 is installed at the vertical faée of .é.
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 is
controlled such that locking 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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15 Further, the opening and closing mechani smof door 8 can also be
applied to a drumtype washing and drying nachine havi ng added a drying
function to drumtype washing machine 1 in accordance with the preferred
enbodi ment 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 is controlled such that |ocking of

| ocking 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

cont (ol | 0o rcoTer d 0n 2510 BKABLEGHING e onen sLatus. T dpor By

means of mcro switch 118 y prevent door oM

whil e washicng and swalsrategacting tub 5 is rotating. In addition, the
above-descri bed door opening and closing nmechanismcan also be applied to

an automatic 5 washaag@itmRehi netae aabﬁsgkagséﬂﬁbgﬁy|@%o@acgb@ﬁanOth@f
whi ch have a pulsator in the |lower portion of their washing “and
wat er - ext r @dbisngat ubeahcnd stoorcat spased ak t bepliopd sunf aga. hiorargoidance
with the present invention described 10 heretofore, the door is |ocked or
unl ocked depehdingg machhee 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 described
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 1is 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 is
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 nmvément is smoothly transmitted to the locking
member without displacing the second bias member when the
door is opened; and excessively applied pressure on the door

25 opening button is absorbed by the second bias member when

the locking member is in a locked state.
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operational state of the washing machine. Further, it is also possible to
regul ate the operation of the washing machine based on the open or closed
~status of the door. The present invention is enabled to elimnate the
probl em of 15 user's hand fromgetting caught in the washi ng machi ne while
it is running, and to avoid water or laundry from di spersing out of the
washi ng and water-extracting tub while it is rotating. Further, since a _
pressure applied on the door opening 20 button is transmtted to a | ocking
menber via the second bias nenber having a strong displacenent resistance,
its operation mivelenthis ismeoeidilon tHanspeét ednbant hed 0ski Og: pdmnper,

w t hout displ acing the second bias nenber when the door is opened; and
excessi vel yeappkited ressupeederidee dodromeaeni ng hutitionnéd SuARSPEHEL by

t he second bias nmenber when the |ocking nenber is in a |ocked state. -16
Wil e the PivefitP6a hakibded shownthad described wrthiouespeahngest hgnd
preferred enbodinent, it will be understood by those skilled in the art
that vari of€ddRangés casd Matbdvd i Bage ovisthayt bdepadde iwmigt Houdm detpar $ i f r om
t he sggrit 5 and scope Pf t he i nvention as defined in the follow ng

cl ai g and scope o© the invention as defined in the following

claims.
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-17 LLOYD WSE What is clainmed is: 1. A washing machi ne including a water
tub disposed in a housing and a washing and water-extracting tub for 5
accommodating |l aundry therein, the washing and water extractingyuwdrei ng
installed in the water tub to be driven to rotate and the washi ng nachi ne
perform ng washing, rinsing and water-extracting processes by controlling
supply and drain of water in the water tub and 10 by controlling rotation

of the waghiRg; and Bﬁﬁfqﬁ§ract|ng tub, the washing nmachi ne conprising: a
door for opening an osing an opening installed at a front portion of
the housing to |l oad and unload the laundry into or fromthe washing and
wat er-extracting tub; 15 a door opening button for opening the door; a

| ocki ng nber for | acking the door in a cl osed sta flrst hi as. menber
f or biasrﬁg th@l%ﬂﬁaﬁﬁ?réhﬁﬁﬁn?nln T%%%?ng H?FSctlo% RS FSor openi ng
and cI05|ng control nenber havin iyot axis and being rota ablg around
the pivot h@usdngy £nGredsuM@s q edPh tﬂ%tﬁﬁo?xBB@ﬁFﬁggbuﬂ%

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

10 by controlling 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 having a
pivot axis and being rotatable around the pivot axis by a

pressure applied on the door opening button;

18



18 LLOYD WSE a second bias nenber, one end thereof being coupled to the
door opening and closing control nenber and the other end thereof being
coupl ed to the | ocking menber; and a | ocking nmechani smfor | ocki®hg W!SE
novenent of the 5 |ocking nenber, wherein pressing of the door opening
button while the I|ocking nenber is not |ocked by the |ocking nmechanism

| eads to rotation of the door opening and closing control nmenber but does

not deform the asps(\e%%épib%%m%er,s%r{eh@n& h&,ebQ d 00dd 0y redliered el @ases

the door froma locked state against the first bias nenber, whereas

pressing qf, th drooég?#?rggidggdb"glto%qn\@ﬂnécg}g{kﬁielIg&rlﬂ-vg'g aBRabef d Sodpcked by

t he Iockin§ rechani S to rotatior oor opening and closing
Tachi ne OFTE) SHREECIiREah PR B Abe dHerd S Stset bet veen t he
Wher ei n 1 he t hir dLOBRASEbERa Rerod o bPAK.THo Hod BN goBuLtSh o be
20 pushed upwardly. 19
5 locking member,
wherein pressing of the door opening button while the
locking member is not locked by the locking mechanism leads
to rotation of the door opening and closing control member
but does not deform the second bias member, so that the
10 locking member releases the door from a locked state
against the first bias member, whereas pressing of the door
opening button while the locking member is locked by the
locking mechanism leads to rotation of the door opening and
closing control member and deforms the second bias member.
15
2. The washing machine of claim 1, wherein a third bias
member is disposed between the door opening button and the
door opening and closing control member, wherein the third

bias member serves to bias the door opening button to be

20 pushed upwardly.
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