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DRUM TYPE WASHING MACHINE Field of the Invention 5 The present
invention relates to a drum type washing machine; and, more particularly,
to a door configured to prevent laundry articles from inadvertently
escaping from a housing thereof. 10 Background of the Invention A
conventional drum type washing machine has, retained on their housing,
a door that can be freely opened or closed for preventing laundry articles
or detergent contained 15 WRbih HeeRowsiag from maadvartently escaping
from the body of the machine (see Japanese Patent Laid-open
Application No. 2004-8683). FIG. 4 is a cross sectional view of major
pariikedefly Sshawingra-eenfigikation of a door of a conventional drum 20
type washing machine. Referring to FIG. 4, washing machine housing 101
includes rotary drum 102 for containing therein laundry articles and water
tub 103 f t I commodating therein rotary drum 102. Washing

machine 0{1%%;%%%%081%% provi é%'}\?vl opetitis 204 foreddiits HBRE 23 ashing
surlf@(f;éls'cehat_dawmdryganti@le@@gej’ggl@_ggw andremoyed from .o g o
washm\g machine housing 101 via opening 104. Door 105 -1 s retained

onkne &%ﬁS&ﬁaegfﬁm%@ﬁﬁﬁﬂﬁ@cﬁ?@ﬂuﬁﬁﬂ@yertently escaping from a

housing thereof.

Background of the Invention

A conventional drum type washing machine has?.retained
on their housing, a door that can be freely opened or clcsed
for preventing laundry articles or detergent contained
within the housing from inadvertently escaping from the body
of the machine (see Japanese Patent Laid-open Application No.
2004-8683) .

FIG. 4 is a cross sectional view of major parts briefly
showing a configuration of a door of a conventional drum
type washing machine. Referring to FIG. 4, washing machine
housing 101 includes rotary drum 102 for containing therein
laundry articles and water tub 103 for rotatably
accommodating therein rotary drum 102. Washing machine
housing 101 is provided with opening 104 formed on its front
surface so that laundry articles can be put into and removed

from washing machine housing 101 via opening 104. Door 105
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101 by rotation shaft portion 106 and joint member 107 so that opening

104 can be opened and closed freely. Recess 108 is formed on the front

surface of washing machine 5 housing 101, allowing opening 104 to be

positioned on the bottom portion of recess 108. The outer diameter of

door 105 is smaller than the inner diameter of recess 108 and door 105

is configured in such a manner that, when door 105 is closed, it is

received in recess 108. Recess 108 is 10 provided with hole portion 109
forindd SR 18 BB pétfiork TroBa, akewimgsoint meater kD Ttaqiasse housing

thrppgh hole partion 109, However, the conventional drum type washing
machine{’]is sadd%gg) rvivitﬁ%aﬁgr)%blg?nrg%?6H0\}v9:65ir?d?edsi§é)9\%ﬁ 18888eA5107 so

rebess k)Bofiwashing: maghing Bousing, 491 is approximately. reely.  Recess
perpendicular to bottom portion 108a thereof, and outer periphera v&’all
1053 of' door LB R appioxirately Pacallel towsidewall 108b,wdkeNing machine

In ine housing.101 is viewed from the front, there is a gap
\bﬂégt?v%é% igge\_/%]éll fo%%oégd%%re%?&i@g of Wéshiry Ractie hbdsingdorn the
and-euter periphsral wall 1052 of dagigl 05, %%ancyrgﬁrgrecvig%anlet r of door

deviation during attachment may result in gap irregu Ich, T turn,

rhay leb8l toappéarantdirregulasity i lmadditionaheleportion 109: twaudhog ang
‘(’}[hic?@ jqigg 25 membfeir 107 passes, can be observed in the gap between

Qae 15 conrigured in such a manner that, when door 105
is closed, it is received in recess 108, Recess 108 is
provided with hole portion 109 formed on its bottom portion
108a, allowing joint member 107 to pass through hole portion
1089.

However, the conventional drum type washing machine is
saddled with a problem as follows: since side wall 108b of
recess 108 of washing machine housing 101 is approximately
perpendicular to bottom portion 108a thereof, and outer
peripheral wall 105a of door 105 is approximately parallel
to side wall 108b, when washing machine housing 101 is
viewed from the front, there is a gap between side wall 108b
of recess 108 of washing machine housing 101 and outer
peripheral wall 1052 of door 165, and any dimensional
deviation during attachment may result in gap irregularity
which, in turn, may lead to appearance irregularity.

In addition, hole portion 109, through which joint

member 107 passes, can be observed in the gap between side

wall 108b of recess 108 of washing machine housing 101 and
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wall 108b of recess 108 of washing machine housing 101 and -2 outer
peripheral wall 105a of door 105 when viewed from a position
corresponding to joint member 107, thereby degrading the washing
machine aesthetically. Furthermore, the gap may allow alien substances,
e.g. water, to easily 5 enter into washing machine housing 101, which, in

turn, may degrade the overall ity. Summary of the Invention 10 -
BB B ta vt Sek o Frovidya Thih gpg e £rom 3
washing maching.inerporatingtherein a dooy the doorbeing configured:herepy
SO as to prevent alien substances, e.g. water, from entering into a

hieusirgivhie providings exoellentappessance sndquatityt, 15.1n eXamphesrore,
embodiments, there is provided a drum type washing machine including:

& PGtarg tumidsr Beng Hrivieh B roBHe Wi Coftairiing thetsih fundhyP? ©asily
arficles: a water, tub. for acgommadating thergin the fotaydium; & ¢ yrn, ray
washing machine housing, for accommodating "herein the water tub, 20
preyitdedavithan openinglfogloading/the laundry articles into the rotary

drum; a door pivotally supported on the washing machine housing and

adapted to open and close the opening; a rotation shaft portion positioned

@&%gvraysh&g tr?laecqgl%gggﬁlgg, the door being rotated about the

raiafban
rotatult

Embodiments of the present inventicon seek to provide a
drum type washing machine incorporating therein a door, the
door being configured so as to prevent allen substances, e.g.
water, from entering into a housing while providing
excellent appearance and guality.

In example embodiments, there is provided a drum type
washing machine including: a rotary drum for being driven to
rotate while containing therein laundry articles; a water
tub for accommodating therein the rotary drum; a washing
machine housing, for accommodating therein the water tub,
provided with an opening for loading the laundry articles
into the rotary drum; a door pivotally supported on the
washing machine housing and adapted to open and close the
opening; & rotation shaft portion positioned at the washing
machine housing, the door beling rotated about The rotation
shaft portion; and one or more joint members for connecting

the rotation shaft portion to an inner side
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25 shatft portion; and one or more joint members for connecting the
rotation shaft portion to an inner side -3 of the door in an approximately
arc shape about the rotation shaft portion, wherein an inclined portion is
formed on an outer peripheral part of the door such that an outer
peripheral edge of the inner side of the door is closer to a 5 center of the
door than an outer peripheral edge of an outer side of the door is; and

whereir theswashingsmachine housing-has arecess:and aba bottome rotation
portion of the recess, there are provided with the opening and one or

ke holes trough  whichdhe joint membeérsgrhsptheidoor beingormed on an
received in the 10 recess when the door is closed; and wherein an slanted

PoTtiGh cdrespBRding to the ficlingd porfién of BieFdodtHiE Formedlon 57 Outer
side wall.of the racess, tn ageordanee with an aspect of the present. 1 geer to a

invention, there 15 is provided a drum type washing machine comprising:
asotagyt dsdmdfoe baingrdrivienrto satate wdiile eontaihing 4dheretiydaundrgn cuter
articles; a water tub for accommodating therein the rotary drum; a

Wé%n@m&&ﬁné"l%ﬁsm@ fo?%%c&r%ﬁft?da%nﬁhfﬁe‘f@ﬁkfhé’@\/d"f@ct%na housing

Elrowded with an opencpg f,(c)r Ioa((j;ljng 20 the Iaundo\ﬁartlgle% ncl_:o the rotar

eCess ﬂ gﬁW recessy there
rum; a door pivotally supporte ont shing machine OUSIng and

adapted to-open and:close theppening; arotationsshaft pestien pesitienedrough
which tThe joint members pass, the docr being received in the
recess when the docr is c¢lesed; and wherein an slanted
portion corresponding to the inclined portion of the door is

formed on a side wall of the recess.

In accordance with an aspect of the present invention, there
is provided a drum type washing machine comprising: a rotary
drum for being driven To rotate while containing therein
laundry érticies; a water tub for accommodating therein the
rotary drum; & washing machine housing, for accommodating
therein the water tub, provided with an opening for loading
the laundry articles into the rotary drum; a door pivotally
supported on ths washing machine housing and adapted to open
and close the opening; a rotation shaft portion positioned
at the washing machine housing, the door being rotated about
the rotation shaft portion; and ocone or more Jjoint members
for connecting the rotation shaft portion to an inner side

of the docr, esach of
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at the washing machine housing, the door being rotated about the

rotation shaft portion; and one or more joint members 25 for connecting

the rotation shaft portion to an inner side of the door, each of -4 the joint
members having an approximately arc-shaped portion about the rotation

shaft portion, wherein an outer peripheral part of the door includes an

outer peripheral wall approximately perpendicular to a rear portion of the

5 door and an inclined portion by which an outer peripheral edge of an

inner side of the door is closer to a center of the door than an outer
péripheralredgecofca suter sidecofa theaggords; wherein therwastinged portion
machine housing has a recess and a side wall of the recess includes a

ﬁ&%ﬁ_ 10 pBRion %%B%&r‘ﬁ%telfﬁ%gﬁel t&%tdtﬁgr peri‘fﬁﬂ@?%ff%” _@frihe outer
daogrwith. 2 gap and.a slant pertion.approximately, paraliel tq the incliged ; r, o 5

portion of the door, the slant portion being formed between a front surface

atthe washing: machiie/hopisingeand thel side wall of thesrecessjantdon of the
wherein 15 at the bottom portion of the recess, there are provided with
fHeBpeditig ahld one F hicré hofestthfough Whithithe joiit miéhfber pass,pheral
%]f% do%gel&g received in,the re%es§hv€vﬁhen the dosqréﬁglé)ggd,taond each

ﬂ% joint mem relPseﬁasSelir?eap%rOMmate?yoﬁart p:brtlon connected t% tﬁ:eent@r ot
ipner side of than an outer peripheral edge of an outer side of
the door i1s; wherein the washing machine housing has a
recess and a side wall of the recess includes a normal
portion approximately parallel to the outer peripheral wall
of the door with a gap and a slant portion approximately
parallel to the inclined portion of the door, the slant
portion being formed betwesn a front surface of the washing
machine housing and the side wall of the recess; and wherein
at the bottom portion of the recess, there are provided with
the opening and one or more holes through which the joint
member pass, LThe door being received in the recess when the
door 1is closed, and each of the Jjoint members has an
approximately flat porticon connected to the inner side of
the door; and the approximately arc-shaped portion 1is
connected to the rotation shaft portion and a nodal line of
the approximately flat poertion and the approximately arc-
shaped porticn is located adjacent to the outer peripheral

aedge of the inner side of the door.
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20 the door; and the approximately arc-shaped portion is connected to
the rotation shaft portion and a nodal line of the approximately flat portion
and the approximately arc- shaped portion is located adjacent to the outer
peripheral edge of the inner side of the door. -4a Brief Description of the
Drawings FIG. 1 is a perspective view showing an external configuration
of a drum type washing machine in accordance with a preferred
embodiment of the present invention; 5 FIG. 2 is a cross sectional view
briefly showing major parts near a door of the drum type washing
Bachihelshowniipt FIG. TIFIGS Bwneross sectional view briefly showing
major parts of the door of the drum t gﬁ washing machijne shown in 10

FIG. 1;'ahd'FIG" 4 i5% cfoss™SectiBRai VW briety Showig'a™d &7 extsrnal
conventgnal drym type washing, ”%Qewa@n%ﬁ%'% Pescrptiop of e, yance
Preferréd Embodiments Hereinafter, preferred embodiments of the

present5 invehtionavill beldescribed with referencetosthe  aceempanying
drawings. Itis to be noted that the present invention is not limited.in any ,
manneﬁg§théﬁom§mﬁgczoss sectional view briefly showing major

parts near a door cf the drum type washing machine shown in
FIG. 1;

FIG. 3 is a cross sectional view briefly showing major
parts of the door cof the drum type washing machine shown in
FIG. 1; and

FIG. 4 is a cross secticnal view Dbriefly showing a

conventional drum type washing machine.

- h ]y



description. FIG. 1 is a perspective view showing an external 10
configuration of a drum type washing machine in accordance with a
preferred embodiment of the present invention; FIG. 2 is a cross sectional
view briefly showing major parts near a door of the drum type washing
machine; and FIG. 3 is a cross sectional view briefly showing major parts
of the door. 15 Referring to FIG. 1, washing machine housing 1 includes
upwardly inclined surface la formed on the upper portion of the front

surfagetthereof m%@i?b;prg}eigg wa d clineqrfce la,

recess 3 including circular opening-2-tormed Jigie
thereof, allowing laundry 20 articles to be put into and removed from

washing mg giegle Q]ggging 1 via opening 2. Door 4 is positioned in recess
3 of upwardly mclined SutfacB i85 inGhkehimehoesingd viahene present

5 or mome gaint ayembeis b, al@win%%%%%opiv%a”é’él’g0 egr\%jg?l%%) 6 to the
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closed to open and cover opening 2. 25 Referring to
for CHHECHRG WasHIng watér ssuspended insidewashingmaehine ¢ pe present

housingel, stgh -3 thal it is allowed to rock therein. Rotary drum 7 for
containing therein Iaund?§ articles Shd WasHlY thedamsdty Rirticldsewhilel lowing

it is deReedis positioned inside water tub 6 such that rotary drum 7 can

rotate piv%lglly. Rotary drum
G. 1 1is a perspective view showing an external

confiquration of a drum type washing machine in accordance
with a preferred embodiment of the present invention; FIG. 2
is a cross sectional view briefly showing major parts near a
door of the drum type washing machine; and FIG. 3 is a cross
sectional view briefly showing major parts of the door.
Referring to FIG. 1, washing machine housing 1 includes
upwardly inclined surface la formed on the upper portion of
the front surface thereof and recess 3 formed on upwardly
inclined surface la, recess 3 including circular opening 2
formed on the bottom portion thereof, allowing laundry
articles to be put into and removed from washing machine
housing 1 via opening 2. Door 4 is positioned in recess 3
of upwardly inclined surface la of washing machine housing 1
via one or more joint members 5, allowing door 4 to
bPivotally be opened and closed to open and cover opening 2.
Referring to FIG. 2, water tub 6 for collecting washing

water i insi i
15 suspended inside washing machine housing 1 such



5 7 is driven to rotate by a motor (not shown). Door 4 is connected to flat

portion 5a of each of joint members 5, which are pivotally supported on

rotation shaft portion 8 provided inside washing machine housing 1, and

door 4 is pivotally retained in order to open and close 10 opening 2. Door

4 includes door main body 9 made of polypropylene; door rear plate 10

made of polypropylene having strong resistance to chemicals;

trans%@nt%indfm B Inaeel oﬁgia%@dﬁorwgéﬂg_madgoqjatﬁgsg%%t 7 ¢
o . " or

ABSC&%gg/igryﬁr(ge t%%lt%%lene Styrene); and veneer 13 made of ABS 15

having resistance to chernicals™ BEUPmaRtHothes hasdnwapproximatedy laundry

ring shapel danenwal 9a+0f 0oOF faa y.9 has an.approximately ring

shape and is positioned approximat%l?/etaaf?k%lg cgﬁfse%olf o%(? rmaft BEdydter tub

in an upﬁ'ﬁlﬂt pB&ftiohAUrrextends flomoutside 20:004ashing 19achifg. . rv qrum

5 housingsl &g {nside of r rum 7. Door rear plate 10 has an
& (}tg%g?s BoditiBREG Bt (Re Sideherddor main body
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approximately ring shape an

9 facing tdward thei rearsite of washing maching housing 1. Quter wall
10a,0f door rear plate 10 is positioned on therg%ter pe%pﬁgryodf 56 Gdort Joint
rear plate % in’an‘ﬂb]rﬂﬁt positidh apEeedEndaifronr trside:af washingon shart

maplmﬁeﬂaﬁusmgglﬂ@ﬂl&é@e%!’? ginxga:ﬁ]Ennaé:hirggcr}aoiunseiangf}cﬁusing 1, and
door 4 is pivotally retained in order to open and close
opening 2, Door 4 includes door main body 9 made of
polypropylene; door rear plate 10 made of polypropylene
having strong resistance to chemicals; Lransparent window 11
made of glass; door cover 12 made of transparent ARBS
(Acrylonitrile Butadiene Styrene); and veneer 13 made of ABS
having resistance to chemicals,

Door main body 9 has an approximately ring shape,
Inner wall 9a of door main body 9 has an approximately ring
shape and is positioned approximately at the center of door
main body 9 in an upright position and extends from outside
of washing machine housing 1 to inside of rotary drum 7.
Door rear plate 10 has an approximately ring shape and is
positioned at the side of door main body 9 facing toward the
rear side of washing machine housing 1. outer wall 10a of
door rear plate 10 is positioned on the outer periphery of
door rear plate 10 in an upright position and extends from

inside of washing machine housing 1 to outside of washing

—H-



Transparent window 11 is approximately concaved, particularly,

concaved towards rotary drum 7 and has flange portion lla formed on the

upper end thereof along 5 approximately the entire circumference while
protruding in the outer peripheral direction. Flange portion lla is

interposed between the front end of inner wall 9a of door main body 9

and the [nner surface of the inner periphery of door rear plate 10. Boss 9c

is pom5| TR oRtnBliRAer’10 surface of door main body 9 in an upright

position angl| ided with hole portion 9b formed on the front end of

boss 9c. DOO%’%?%%%S 10 ?s%r%%/‘?dedfwﬂth throughiBIexiebaissttionegoncaved,

so aBa'ctréspdnd tockoss:9eDeermain bagdy.9 and dogr rear plate 10 flange
15 other by fastening screw 14 into hole portion

are %%%rle% fixeﬂ to each
9b of boss Oc via throdghFRsI® 108 whilehiangemmetion ke df transpaset along
eripheral end 9d of door

5 Win(kppﬁdxiﬁnmt%rpps%q]@emwge@im@&% SESTIOR o‘f%{){)? nﬁﬁ?ﬁéﬁ?ing in
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main body 9 is formed on a basal side of innérw
9 toliffd 20the obter tmface bf widshing raachine RONSING 1 0P 0 11a is

peripheral.end 9d.being provided with a step. Flange portion 12a of door
cover 12§ills)forr(r%e ont g%ufg?epefrﬁ%@%aleﬁ&t SfdobreoverE2 at #a of door

”:ﬂ;@'gwiﬁhiﬁ‘ﬁ ?{F?@%ﬁéf&’%f%%%ﬁ%?% S Go i eriphery or
. s 9¢ is positioned on the inner
surface of door main body 9 in an upright position and is
provided with hole portion 9b formed on the front end of
boss 9¢c. Door rear plate 10 is provided with through hole
10b positioned so as to correspond to boss 9c. Door main
body 9 and door rear plate 10 are securely fixed to each
other by fastening screw 14 into hole portion 9b of boss 9c
via through hole 10b while flange portion 1la of transparent
window 11 is interposed therebetween.

Inner peripheral end 94 of door main body 9 is formed
on a basal side of inner wall 9a of door main body % toward
the outer surface of washing machine housing 1, inner
peripheral end 9d being provided with a step. Flange
portion 12a of door cover 12 is formed on the outer
peripheral part of door cover 12 at a position lower than
the surface of door cover 12 by a step and received in inner
peripheral end 9d. Veneer 13 isg positioned on door main

body 9 toward the outside of washing machine housing 1 in an



body 9 toward the outside of washing machine housing 1 in an -7
approximately ring shape while flange portion 12a of door cover 12 is

received in inner peripheral end 9d. The inner surface of the inner

periphery of veneer 13, which has the approximately ring shape, covers

flange portion 12a of door 5 cover 12 from outside thereof, thereby

interposing door._cover 12. Referring to FIG. 3, veneer 13 has veneer

outer pﬁerlﬁﬁé‘}%}ﬁﬂa}ﬂ 18HESrotPlding tovidrts dobsrear plateci@nVeneer or ao or

outeepespheral wall.13a peing formed on an outer 10 peripheral edge of
veneer 13. Outer wall 10a o%%go&rn redl H1atePEd Halkeddtr pedpifstal efiie inner

10c fthiegdondts fromt endeauteewathiQa of deoryear plate J0being the
prov(.;%;@r W|ltpn c_;;ltglep, allowing it to correspond to veneer outer peripheral
wall 13a. Veneer odtef HRApR&Pfall aBeeissl Stprovicebuith hitehinga oF door

5 hookd3brfornred tpwardly ata Cgt)ﬁlﬁuragli}[)ée of 8Ifaces on its inner surface.
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Outer peripheral end 10c is provided with reces<et éR§EgeflEr® 7@§sing door

fornT€d'Bh #4 outer peripheral surface so as to correspond to hitching
hook 13b-R%3fJ§1§E‘!1” hit%hin hook 13b on recessed 20 engagement 10g,
veneer 13 is allowed to b@ fittel%n ther sulaResst doot maimsbodycheer outer

Outee wiglht0a lof Woor rqa{aol%t%é@xiﬁﬂgéﬁid%%h‘%i%s door rear plate 10,
veneer outer peripheral wall 13a being formed on an outer
peripheral edge of veneer 13. Outer wall 10a of door rear
plate 10 has outer peripheral end 10¢ formed on its front
end, outer wall 10a of door rear plate 10 being provided
with a step, allowing it to correspond to veneer outer
peripheral wall 13a. Veneer outer peripheral wall 133 is
provided with hitching hook 13b  formed inwardly at a
plurality of places on its inner surface. Outer peripheral
end 10c is provided with recessed engagement 10g formed on
its ocuter peripheral surface so as to correspond to hitching
hook 13b. By latching hitching hook 13b on recessed
engagement 10g, veneer 13 is allowed to be fitted on the
surface of door main body 9.

Outer wall 10a of door rear plate 10 is provided with
inclined portion 10d formed thereon in such a manner that
the outer peripheral edge of the inner side of door 4,
particularly outer peripheral edge 10e of the bottom portion

o ,
f door rear plate 10, is closer to the center of door 4



inclined portion 10d formed thereon in such a manner that the outer
peripheral edge of the inner side of door 4, 25 particularly outer peripheral
edge |0e of the bottom portion of door rear plate 10, is closer to the center
of door 4 -8 than the outer peripheral edge of the outer side of door 4,
particularly the outer peripheral edge of veneer outer peripheral wall 13a
and the front end of outer wall 10a of door rear plate 10. 5 Recess 3 has

side W Ba iesitioried on<ndlisiel- surfaegéa gffwgggingdpgghig.g&quggﬂgjoor a,
lin sbugp(’%gl nner th%%sme wall 3a is approximately parallel to incline

portion 10d of thé outer PeripAEfHt Bdgedtddtra JAs edgesulb theviodadr  outer
line hetwepheside walh3a and bottom,3Q portion 3b of recess 3 is closer to

the center of door 4 than the outer peripheral edge 8f dSor £ Hiftfirtg 11 10a of

bottoP HPorti6ABP bf Fecesd-3 to become not visible, when washing

smachine haysing 1 is3vie(z}/]ved from the front with door 4 closed. 15 Each
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of joint members 5 includes apprdfimatsi) pland® cBRFddtbeStd on  inclined

conneetethteerotationtshadportion &aappraximately arc-shaped portjon
Sc hg}{ing an end connected to connector 5b in an ap%roﬁxirr%fteI)g/)tfslcf(i:1 4 manner

shape bout t6tatid shafé porfien Sxrmcapproximately-fias PDSIONER  inclined
connestedon 104 of the outer peripheral edge of door 4. As a

result, 'the nodal line between side wall 3a and bottom
portion 3b of recess 3 is closer to the center of door 4
than the outer pPeripheral edge of door 4, allowing bottom
portion 3b of recess 3 to become not visible, when washing
machine housing 1 is viewed from the front with door 4
closed.

Each of joint members 5 includes approximately planar
connector 5b  connected to rotation shaft portion 8;
approximately arc-shaped portion 5c¢ having an end connected
to connector 5b in an approximately arc shape about rotation
shaft portion 8; and approximately flat portion S5a connected
to the outer end of approximately arc-shaped portion Sc and
elongated in the outer diametric direction of rotation shaft
portion 8,

Joint members 5 are inserted into one or more holes 3c,
which are formed on bottom portion 3b of recess 3, and
extend from the inside to the outside of washing machine

h i . .
ousing 1. Particularly, approximately arc-shaped portion



20 to the outer end of approximately arc-shaped portion Sc and
elongated in the outer diametric direction of rotation shaft portion 8. Joint
members 5 are inserted into one or more holes 3c, which are formed on
bottom portion 3b of recess 3, and 25 extend from the inside to the

outside of washing machine housing 1. Particularly, approximately
ed portion -9 5c of each of joint members 5 passes through hole

arc-sha

3c. D%S? faifiHoty"d hdsibdssretiormed onits inner ts4dast nole 3.
correspondingde flatpqrti a of each of joint members 5 in an upright

position, boss 9f being prC()%\)r/EI) dd 5 wit Fole'Potton Ye fdipied®dn its frants  inner
end. Bivbtrear plateddpbasattpchmentipgrtion 1Qh formed thereon witha
step Iggﬂggg@ondsijng‘to flat portion 5a of each of joint menr%e%er%%ﬁgth of Joint
portion 5a of each ofjoffit MEMB&IRTS sres Btthchmenbpartion 108 0409 r o i deqg

Srear plate 168dwyve through, 1Q;holes 5d and |0f formed thereon,
e 6 %%Iﬁ%efé]pgrﬂorwé of b8&S of Regardingr rear
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respectively, so as to correspond to hole
doorIHifi bdfly baattavhimentpartiopdah ebeoof sgarglale 10 and C%Ig% with a

portigpa of each of joint members 5, screw 15 is securely fastened to
hole po%tﬁl)n 9e of b ég Na th8 15fffﬂ5ugllalch’tﬂé§5d and TOf, allowingof joint

doomérerelrjoint membees &%Q%rﬁx%%too%acga%[ﬂe%f joint members 5 and
attachment portion 10h of door rear plate 10 have through
holes 5d and 10f formed thereon, respectively, so as to
correspond to hole portion 9e of boss 9f. Regarding door
main body 9, attachment portion 10h of door rear plate 10
and flat portion Sa of cach of joint members S5, screw 15 is
securely fastened to hole portion 9%e of boss 9f via the
through holes 54 and 10£, allowing door 4 and joint members
5 to be fixed to each other.

Flat portion 5a of each of joint members 5 and
approximately arc-shaped portion 5c are connected to each
other in approximately the same position as ocuter peripheral
edge 10e of the bottom portion of door rear plate 10.
Further, hole 3¢, into which approximately arc-shaped
portion 5¢ of each of joint members 5 is inserted and passes
through, is formed on bottom portion 3b of recess 3 inp
approximately the same position as the portion of connection
between flat portion 5a of each of joint members 5 and

approximately arc-shaped portion Sc. As a result when
r

~10-



Flat portion 5a of each of joint members 5 and approximately arc-shaped
portion 5¢c are connected to each other in approximately the same
position as outer peripheral 20 edge be of the bottom portion of door rear
plate 10. Further, hole 3c, into which approximately arc-shaped portion
5c of each of joint members 5 is inserted and passes through, is formed
on bottom _portion 3b of recess 3 in approximately the same position as

the portion 0f cBEcHSH beusemeeh flat pottiorsBa pf@ACRf 10Nt with doos

mempers Ssakd qpproximately arc-shaped portion 5¢. As a result, when
-10 washing machine houseineé%czi%%?evr\}% frohT the front with door. 4
closed, hoIEé%c betsme-netisibie:d he abeve-gignfioned coglegl%rreaﬁlgg alien
prev&%%@ge% essub?tances (e.g. water) from entering into washing

machine 5 housing T Tlom Git&8E viaeeles 8¢ awlhen dbotd isElosedy machine

S therbb;asérnpg)vingfﬂr@ns%f@gé.-%EIeg%a ortion of side wall 3d of recess 3,
r hSle SEof BRER offsifit ¢ is closed,

10

15

20

25

which faces approximately arc-shaped por ion
merﬁﬁ@r’%e@%dé“aﬁ%pbmxitrhatemaar_s,hape about rotation 10 shaft

portion 8. kptachg%@, séilde wall.3d has a predetermined spacing, e.g. a
spacing smaller than the *HactBr 6Fa SHikes fitiger (8. 6mmeceless), which

fronf ageproxzinpately; akcrshaped-po gl‘?@p%% Otpeo%rcchi 8];11.0%1(& T %%rg h of joint
members 5, has an approximately arc shape about rotation
shaft portion 8. In addition, side wall 3d has a
predetermined spacing, e.g. a spacing smaller than the
diameter of a child’s finger‘ le.g. 6 mm or less), from
approximately arc-shaped portion S5¢ of each of joint members
S5, when door 4 is opened. As a result, washing machine
housing 1 and door 4 can be maintained at an approximately
constant spacing from rotation shaft portion 8§ of door 4
regardless of -opening/closing operations, allowing an
aesthetic appearance to be preserved when door 4 is closed.
The spacing between each of the Jjoint members and the
washing machine housing, which is equal to or smaller than
the diameter of g child’s finger, prevents the finger from
being inserted between each of the joint members and the
washing machine housing, thereby duaranteeing safe
opening/closing operations.
Although recess 3 as well as door main body 9, door

rear i
plate 10, transparent window 11, door cover 12 and
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5, when door 4 is opened. As a result, washing machine 15 housing | and

door 4 can be maintained at an approximately constant spacing from

rotation shaft portion 8 of door 4 regardless of opening/closing

operations, allowing an aesthetic appearance to be preserved when door

4 is closed. The spacing between each of the joint members and the 20

washing machine housi,rrlq%, which is equal to or smaller than the diameter

of a child's finge?, prévants tiPlifGetHsm Bsing insertéthbetween esbpe of 2
of thejainhmembers, washi achine housing, thereby

guaranteeing safe or?enr%r%%ﬁ)vi?{r?g ggé?at%%%. Egmth%u%h%%ggts ghapre (e.g.
well BS titdPMainiddy 9xx8obr téanplaie 10a#ansparent window 11,

door cover,l2 %%g%%gggee'f 13, which constitute door 4, have the

shape of a" cylinder, fing or disk ‘thiey 3y Hvem diferenvsisdpage.gachine in

5 polygenpuwhieexhibitiog thersame,effect, As;menfioned ahove, th%%‘g%@“ages of

10

typeswashing machine in 5 accordance with the preser?t invention
advantaBes of “&ifrisie cohiighration Hestheticappearanee angy esisialtlnce to

to chespi¢als: In addifjon, glien.substances, e.g. water, can be prevented
from entering into the hou%al(:lnlgt,Jtﬁ%feb?ﬂi’rﬁﬁroﬁ‘rﬁﬁ%ﬁ@%?all Gudlity.vater, can

Theksfore: thapresent -inventian sanhe widgly, appligd o devices thereby
requiring a door r

pgov1ng the overall quality. Therefore, the present

invention can be widely applied to devices requiring a door

confi i
gured so as to prevent alien substances from entering

into the housing while providing excellent appearance.
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configured so as to prevent alien substances from entering into the
housing while providing excellent appearance. -12 What is claimed is: 1. A
drum type washing machine comprising: a rotary drum for being driven to
rotate while containing therein laundry articles; a water tub for
accommodating therein the rotary drum; a washing machine housing, for
accommodating therein the water tub, provided with an opening for
wigasing iheJaundry articles into the rotary drum; a door pivotally supported
on the washing machine housing and adapted to open and close the
opening; a rotation shaft portion positioned at the washing machine

1. housing, the dRarReiNg FalRied Aagidhe. rotation shaft portion; and one

or more joint members for connecting the rotation shaft portion to an inner
side HIVREY R e BRtHE SO rRE# YRR SO RASbETeIRIMABNERy articles;

arc-shagespe tieRcahambihere@innshaftRaignivherein an outer
peripheral part of the door includes an outer peripheral wall approximately

perpBRaR T 15 H s P B 18n O A BB AHB NS HEABE By SHppprovided
wihighgniagter petiphent edgavhanisnensigde aiibedog: is closertoa -

ter of the door th ter peripheral f an.outer side of the
door S RN TREHIG e o iy e i aatamisd e open

antvalbefitlveopeeéss includes a normal portion approximately parallel to the
out PRl S S RIS SRR g
rothsith gbforntiedrbetiveeh i frortigurdade of the washing machine housing
one or more joint members for connecting the rotation shaft portion to an inner
side of the doot, each of the joint members having an approximately arc-shaped portion
about the rotation shaft portion,
wherein an outer peripheral part of the door includes an outer peripheral wall
approximately perpendicular to a rear portion of the door and an inclined portion by
which an outer peripheral edge of an inner side of the door is closer to a center of the
door than an outer peripheral edge of an outer side of the door is;
wherein the washing machine housing has a recess and a side wall of the recess
includes a normal portion approximately parallel to the outer peripheral wall of the door
with a gap and a slant portion approximately parallel to the inclined portion of the door,
the slant portion being formed between a front surface of the washing machine housing
and the side wall of the recess; and
wherein at the bottom portion of the recess, there are provided with the opening
and one or more holes through which the joint member pass, the door being received in
the recess when the door is closed, and each of the joint members has an approximately
flat portion connected to the inner side of the door; and the approximately arc-shaped
portion is connected to the rotation shaft portion and a nodal line of the approximately
flat portion and the approximately arc-shaped portion is located adjacent to the outer

peripheral edge of the inner side of the door.
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and the side wall of the recess; and wherein at the bottom portion of the
recess, there are provided with the opening and one or more holes
through which the joint member pass, the door being received in the
recess when the door is closed, and each of the joint members has an
approximately flat portion connected to the inner side of the door; and the
approximately arc-shaped portion is connected to the rotation shaft

2. porti@ﬂ.ead}grﬁl %Q%Jk’ﬁ%@%‘l&%&%l%@'X»vﬂ%%%%@?&ﬁgd EI? ean of the side |

approximatelyarc-shaped portion is located adjacent to the out

wahbfihe raresd §é bethesinnamyideinst inusisofacing e jTins ehumhaggoshen the
doWashing. caashineAbaiRim de WhRISIR AISASE ARBHIRA 9biheside all ofan

the recess of the washing machine housing facing the joint members
PoiRB Rt e Beredrsas aRdapRrdEHTatBIha rrRIRapBat el raeshaped
pomm@ﬂta@mﬁm@ﬁg{,@;ion shaft portion of the door with a predetermined
spacing from the approximately arc-shaped portion of the joint member.
3. The drum type washing machine of claim 2, wherein the spacing

3. betwHandeaahgk thesiointmenibess aatkinewrrsking Maehing houwsigish of

abouyt 6 mm or less. 14 . . .
the joint members and the washing machine housing is about 6 mm or less.
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