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DRUM WASHING MACHINE FIELD OF THE INVENTION The present
invention relates to a drum washing machine, in 5 which a cylindrical
rotary drum having a bottom plate is placed in a water tub such that the
drum is oriented from an open front toward a rear bottom with its rotary
axis kept horizontally or slanting downward. Laundry is put into the drum
through a lid provided to a front face of a housing of the washing machine,

and the drum is driven @%ﬂ@@gﬁf&ﬁe@&@@ﬁwut at least one
of the steps of washing, rinsing, or dehydrating. BACKGROUND OF THE

INVENTION A conventional drum washing machine includes a lid which is
15 generally formed of a lid unit having a transparent window through
which a user can see lalifdrziandta tradispavért IIdévkY fit to the front

face of t gt}’id unit for covering.the lid unit. Such a drum washing machine

is discloself i &3 UndkErMNETIEPHHESe Pardnt APRICEAGH PEbRRAfIGA" e 1™
NYIREr 2007::,63840) (bereinafienefaried 10,20 83 Ralen, BALUmeRiHed in a

Patent Document 1 specifically discusses a transparent cover in its
agsaeiateghdsawng hand: thishaver toveis the drdnb facerobadid frame asward a
far as near to the-outer rim of the frame. This conventional structure
régeals kopreblent itd fithed $8¢A6Hs GRF8hapse WhichosTastitel engageslanting

the transparent.lid cover with the lid 25 frame and fix the to the lid
the ransp et with the Jid 25 rany :

f] ovey. '
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washipgmaghine,is.somewhatspeiladh ;1 avercome this prablem-RateNliriven
Document 1 thus proposes
with & motor, thereby carrying out at least one of the steps of washing,

rinsing, or dehydrating.

BACKGROUND OF THE INVENTION

A conventional drum washing machine includes a lid which is
generally formed of a lid unit having a transparent window through
which a user can see laundry, and a transparent lid cover fit to the
front face of the lid unit for covering the lid unit. Such a drum
washing machine is disclosed in, e.g. Unexamined Japanese Patent
Application Publication Number 2007 — 68810 (hereinafter referred to
as Patent Document 1). Patent Document 1 specifically discusses a
transparent cover in its associated drawing, and this cover covers the
front face of a lid frame as far as near to the outer rim of the frame.
This conventional structure reveals a problem, i.e. fitted sections of
anaps, which elastically engage the transparent lid cover with the lid
frame and fix the cover to the lid frame, can be geen from the front, so
that a fine appearance of the drum washing machine is somewhat

spoiled. To overcome this problem, Patent Document 1 thus proposes



2 an opaque decorative plate be fitted onto an outer periphery of the
transparent lid cover for exhibiting a fine appearance of the drum washing
machine However, use of this decorative plate needs additional
components and manufacturing steps, thereby incurring an increase in the
manufacturing cost. The transparence d&f the lid cover is actually not

needed in a range not contributing to see-through the laundry, yet

placement of the decorative plate loses the transparence of the lid cover

R P HERAPTHNE BEVErDALTH 6 RoAGUaNN SR IR At Hes draasgarent
ehgne appgarance ¢ f the entire lid are sgeoicl) h”g%that anogler problem

COY < g g pine %E.)gﬁdf I&l Was %ﬁg macnimne.
OCCUIS sucn as an increase in COsSt, an egradation in

compaginessas, Wekk aF ihibeifine-appearance afdbe devwmwadhtiftonents and
machine. SUMMARY OF THE INVENTION Embodiments of the
presededvengosicidréssche problemglstussecrabinehentheeetacsuring cost.
g];Pvide a drum Washg%geﬁggine, in which a Iichcover is tra%sﬁfarent as far

s PERPRRI ihet cBfeFEladticaifFangadal WiRYSHd ke {gnee not
o it Y 85 this drum.weshingamagkineneads R RHdiiane! decorative plate
components or assembling steps, so that the washing machine can be
ihexpehsiveasshcanpadidi@ntdopofdhat itthefddhsegthdarnet. As a result,
viewed from the outside, so that the washing machine can exhibit its

cofitisatineaek oIty Towie. ahd & il Appearanee of tha cadigdyiaraspoiled,
aspgct of the pr invention, there is provided a drum washin .
R I EIEDI e  SIEE4 BHERR R T e B dppagation
imarnatesiybastasihal thedram is ehertied figipcamapendiranktemais ashing
rear bottom with its rotary shaft kept horizontal or slanting downward, and
imgsdideim washing machine, laundry is put into the drum through a lid
provided to a front section of a housing of the washing machine, and the

drum is driven 3 with a motor, thereby carrying out at least one of the

steps of washing, ringing,adghyd@iingrhereipEtierigdyspmprises: a lid

unit having a transparent window through which the laundry can be
monitorEchextdmaltys arfdthdranspare nt lich¢mre rafiidecsortleempniifieee adiscussed
the lid unit for covering the lid unit, wherein a plurality of engaging tabs

prefeHnfesFilare e Pt ubim WA RE Brashiseperprary beygover is
y in.a,plurality of holgs nroyi .
R OSSP 08 i

engagivgltabs vwth ergaging:sestivasuovidesiie theddiveihieds no additional
preventing the engaging tabs from slipping off and fixing the lid cover to
thetiaansintforar agshamitingg fitapsectiori@at thediovwaibimsd madiine can be

AR 10 SOBRND B 6 et ocknd RAd S THSetoge F0(Viewed
siefacenehapsiabich allawaa IghkiAm RAef e WasinGimAGhgAhess, o

be at least refracted or dispersed when the light transmits through the lid
cpwaitahebluhickl préverapherfirned. sections including the engaging
sections from heing viewed from the outside without any additional

comporffiteTWREHIFhARISHIRE S PFSEENEHAYENL QRIditEs fraRPLiyls & drum
SO 0GP AR, Ch e
witicpéaksianglvatigly s sormest tiherdemandextencingdmesenpeirdetionioward a
rear bottom with its rotary shaft kept horizontal or slanting downward, and in
the drum washing machine, laundry is put into the drum through a lid provided

to a front section of a housing of the washing machine, and the drum is driven



3a The structure discussed above allows preventing at least the wash
water, rinse water, or a splash produced by a spin-dryer from leaking to
the outside during the respective corresponding steps. On top of that, the
user can monitor the laundry through the transparent lid cover and the
window while the machine carries out agleast one of the steps of washing,
rinsing, or dehydrating. Although the lid cover remains transparent at
least in the regions corresponding to the fixed sections, the shape of the

lid .cover allows;,the Jight from the inside of the drum washing machine to . .
ST PR B D REA RGN LR Tl SRS RSO e el msing:
QfitheRoussf Busihe ight reflegied om thrdixed sactignisial/igast transparent
refracted or dispersed when the light transmits through the surface of the
lietioolvey. Alsaugsultithehfoleg oimpsiructure difowsdhedixel settiondy: and a
which are desirably not_viewed from the outside, not.to be e

e posed .
dLRERErb Mtk MU EGRRithSIRMEnReiatihar it m%n%ﬁt&%\l%gﬁ the lid
iti nuf ' JAs:the.surface-whi
QAL “RRo (SHEACE; Whichy AL leastIeAgtS Qb cd

mltérseséﬁgl%ﬁt %in hﬁ%@?@lﬁne}ﬂy%mgosse%?ace referred to asea ona
satin-flaished fage innaet Hepheloyas beéealse thedightishdiffusely plurality of
reflected. The surface can be a rough face having a pattern of peaks and
\EIRAESTRSRS SO TR tharispdreniddast thetheglshaeBri®spsraing® thie cngaging
fitx%d sec io[?lf i%.s iled little or anﬂi]%teggr E;structu% e.%@ée fixed . ections
s& ﬁor%l, is Sf‘é(f‘(% ed6thE Hurman ey%sg%B F CRIPTION &
W@%@W'ﬁ@@id unit for preventing the engaging tabs from slipping off and
fixing the lid cover to the lid unit, form a plurality of fixed sections of the lid
unit and the lid cover, wherein surface in parts placed along the periphery of
the lid cover corresponding to at least one of the fixed sections has a modified
surface-shape which allows a light from inside of the washing machine to be at
least refracted or dispersed when the light transmits through the Iid cover, and
which prevents the fixed sections including the engaging sections from being
viewed from the outside without any additional components, wherein the
modified surface-shape is selected from (1) an annular or an arc shaped wrinkle
grooved in a radial direction, (2} annular or arc wavy form grooved in the

radial direction, and {3) rough surface with peaks and valleys formed thercon

and extending in every direction.



Fig. 1 shows a perspective view illustrating an essential structure of a

drum washing machine in accordance with an embodiment of the present
invention. 20Fig. 2 shows a sectional view of the drum washing machine
shown in Fig. 1. Fig. 3A shows a sectional view in parts of the drum
washing machine shown in Fig. 1, spedifically, it shows an inlet/outlet for
laundry and a lid closing the inlet/outlet. 25Fig. 3B shows a sectional view
enlarging a fixed section and its vicinity shown in Fig. 3A. Fig. 4 shows a
perspective view illustrating a relation between a lid cover and a front

frame of a lid placed in a water tub of the drum washing machine shown in

Fig. 1. ThdignReheusanacialnersnaniive pnoeniarged Wew inparsiotvater,

the front frame shown in Fig. 4. a _ _
rinse water, or a splash produced by a spin-dryer from leaking to the outside

during the respective corresponding steps. On top of that, the user can monitor
the laundry through the transparent lid cover and the window while the
machine carries out at least one of the steps of washing, rinsing, or dehydrating.

Although the lid cover remains transparent at least in the regions
corresponding to the fixed sections, the shape of the lid cover allows the light

from the inside of the drum washing machine to be
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5Fig. 6 shows a front view of the lid cover of the drum washing machine
shown in Fig. 1. PREFERRED EMBODIMENT OF THE INVENTION An
exemplary embodiment of a drum washing machine of the 10 present
invention is demonstrated hereinafter with reference to the accompanying
drawings. The following embodiment is only an example, and the present
invention is not limited to this embodiment. Dimensions in the drawings

e Sometimes &%@5@@9@@Jﬁgwﬁgﬁg%qﬁswQmﬁﬁ&m&%& 8IMNICF,ce of

description. Similar elements in 15 t rawings have the same reference

marks; @nektheTessriptions gheraeffaressametimés ofmitad sExamplary at least
Embodiment Fig. 1 shows a perspective view illustrating an essential 20
stitlcrrsast tedirmimashineemdding shiadcenmesviigvahigh the surface of

e%go%il@ecrgvog }he _re%ent !nv1 Jnticmé @j(g.ZsElowsas%ctionql Eev?\g gf g‘e fixed
drith Washing machine"shown'in Ii—;lg. 1 Dréh %s‘ﬁ‘i% ichiRe' T the frxe
ageordance with.this aMBOAIMANt, not viewed from the outside, not to be
exposed expressly to the human eyves without any additional
components or any additional manufacturing steps. As the surface
which at least refracts or disperses the light from the inside, a
finely-embossed face referred to as a satin-finished face is not
emploved ‘becé‘use the light 18 diffusely reflecied. The surface canbe a
rough face having a pattern of peaks and valleys instead. The
transparence of the regions corresponding to the fixed sections is
spoiled little or an interior structure, e.g. the fixed sections, Is not

exposed to the human eyes.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a pérspective view illustrating an essential
structure of a drum washing machine in accordance with an
embodiment of the present invention.

Fig. 2 shows a sectional view of the drum washing machine
shown in Fig. 1.

Fig. 3A shows a sectional view in parts of the drum washing
machine shown in Fig. 1, specifically, it shows an inlet/outlet for
laundry and a lid closing the inlet/outlet.

Fig. 3B shows a sectional view enlarging a fixed section and its
vicinity shown in Fig. 3A. |

Fig. 4 shows a perspective view illustrating a relation between a
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includes rotary drum 2 having a bottom plate, and drum 2 is placed in 25

water tub 3 such that drum 2 is oriented from a open front toward a rear

bottom with its rotary axis kept horizontally or slanting downward. A user

can put laundry into drum 2 through lid 5%rovided 6 to the front section of
washing machine housing 4, and rotary drum 2 is driven by motor 6, so

that at least one of the steps of washing, rinsing, or dehydrating can be
barried-eutand kigf34 sHowsa sefctiohal yiea:#dpaits ofthecdrumb of the drum
washing machine shown in Fig. 1, specifically, an inlet/outlet for the
TaaR8MpRane & 4idi5 elesiny thetinfattoutlet. Fig. 3B shows a sectional view

enlarging. a fixed section and its vicinity shown in Fig. 3A. Fig. 4 shows_ a

perspective Vieh ifiiEtratng S HBaisH Bt sfitficover ARach gt 1 parts of

ame, of the lid in the water tup. of the drum washing machine 10 shown in
gllén %%ﬁé.%%%%vgﬁgor%ﬁié?pﬁe%pgdive and enlarged view in parts of the

front frame sleowR g, Eig. 4-&ig- 613hews g front yiewof thedidicoverof, washing

the drum washing machine shown in Fig. 1. Lid 5 shown in Figs. 1 and
2 isclermed pbliehunit &having transparent window 7 through which a user

can see the laundry from
PREEERRED EMBODIMENT OF THE INVENTION

An exemplary embodiment of a drum washing machine of the
present invention is demonstrated hereinafter with reference to the
accompanying drawings. The following embodiment is only an
example, and the present invention is not limited to this embodiment.
Dimensions in the drawings are sometimes enlarged or reduced for
describing structures for a simpler description. Similar elements in
the drawings have the same reference marks, and the descriptions

thereof are sometimes omitted.

Exemplary Embodiment

Fig. 1 shows a perspective view illustrating an essential
structure of the drum washing machine in accordance with the
embodiment of the present invention. Fig. 2 shows a sectional view of
the drum washing machine shown in Fig. 1.

Drum washing machine 1 in accordance with this embodiment
includes rotary drum 2 having a bottom plate, and drum 2 is placed in
water tub 3 such that drum 2 i1s oriented from a open front toward a
rear bottom with its rotary axis kept horizontally or slanting

downward. A user can put laundry into drum 2 through lid 5 provided
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15 the outside as shown in Figs. 2 and 3A, and transparent lid cover 9

fitted on the front face of lid unit 8. Lid cover 9 has multiple engaging tabs

9a protruding rearward and integrally formed therewith on its rear face

along its periphery as shown in Figs. 3A @nd 4. Lid unit 8 has multiple
engagement stopper holes 8b corresponding to engaging 20 tabs 9a.

Each one of stopper holes 8b receives tab 9a as shown in Fig. 3A,

elastieally engagesdabodamuith engaginghsectihn 8ai fog dresentingitaby9drum 2 is
from slipping-off, and fits and fixes lid cover 9 to lid unit 8. The foregoing
Sfrlitetr & 5IIBWS il Bovier hratfit hRtastverid unithe cri¢ne frérivfackiaad rinsing,
lid cover 9 is fixed to lig unit 8. Lid cover 9 has positioning projection 41 as

SR ER 4 o BEIMS ni&tddStith Positioning hole 42 provided to lid

unit 8. s engagement stopper fola 8 uich is, preparad R IAALE 5 sping
correspondingly to mlmlple engagmg\tfa%s 9a, i<’ ot aval a% e onfy 0

ROSIORINGRTOipETion @ig}thﬂugb Sonesrinole gbiisiavalable forgachonga undry
of engaging tabs 9a. he foregoing structure of fixing lid cover 9 to lid

anif Ssexhibits alvidesyabbut Bxipasing kelixedisectiomliformedofectional view
engaging tab 9a and 5 engagement stopper hole 8b not expressly to the
eutsideiwiheutiosidg shetransparende of iid eoversd Tobe.morespéeific, Fig. 4
s shown in Fig. 6, lid cover 9's surface in parts 9b respectively )
@a%@par%ﬁaﬂﬁ%&%%éfl%&%’ééﬁ%ﬁ&% &ré shHpes sidrrab el igrio ver and
from the inside c e at least refracted or disper, while it transmits :
iU Mot .0 B b3t pARC Gy 1 B CAC e 48 SFaaRTRe machine

big34 andEig. 3B, and thisshape allgwsieffasting.r.dispersing e ight 4 view

as indicated with the solid line arrow marks or broken line arrow marks in

frigp 3Acs of The stustufediscussed abeveraliows trangpasesth lid-eoNen9nt view
to fit on the front face of lid unit 8, and allows engaging elastically tabs 15
Qatprettuding rearwfatd aldny thevperipherynoflid tovert®with endéging -

sections 8a of engagement stopper holes 8b provided to lid unit 8 for '
fixing co¥8r & t&HA Kt 82 WHER-cdvertisFixed {81 efit & abi diséndsed having

r%oalse ggjeco%/e‘{rgls,surfa?c% inggar _%5) co| respogdin at least tt i o
engagement stopper Rolés 8 alﬁﬁlxeg Sectibns’ 11 gé’srbesc%ﬁlé%e laundry from
the outside as shown in Figs. 2 and 3A, and transparent lid cover 9
fitted on the front face of lid unit 8. Lid cover 9 has multiple engaging
tabs 9a protruding rearward and integrally formed therewith on its
rear face along its periphery as shown in Figs. 3A and 4. Lid unit 8
has multiple engagement stopper holes 8b corresponding to engaging
tabs 9a. FEach one of stopper holes 8b receives tab 9a as shown in Fig.
3A, elastically engages tab 9a with engaging section 8a for preventing
tab 9a from slipping-off, and fits and fixes lid cover 9 to lid unit 8.
The foregoing structure allows lid cover 9 to fit and cover 1id unit 8 on
the front face, and lid cover 9 1s fixed to lid unit 8. Lid cover 9 has
positioning projection 41 as shown in Fig. 4 for being mated with

positioning hole 42 provided to Iid unit 8. Thus engagement stopper

hole 8b, which i1s prepared to lid unit 8 correspondingly to multiple
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20 refract or disperse the light from the inside because of their shapes

although they remain transparent. As a result, the light reflected on

engaging section 8a and fixed section 11, which is formed of engagement

stopper hole 8b and engaging tab 9a, is refracted or dispersed as shown

with the arrow marks while the reflected light 25 transmits through surface
imparts 9b of lid cover S. The structural elements desirably not to be

expgossd i thde sutside; surhtas eaglading sectjont 8ap oannotseen projection 41
expressly with human eyes because the light is 8 refracted or dispersed
%EW%W&HRW@ sdliell6r Hoken GridI ntales ST slgchlre mgagstp tabs Sa.

fne-ombBSLEl At Rt Eriployid ot Sorcl Thopaice obts Hdcde hexhibits
finergmp 8%%‘%&‘:3%[% gﬁ\,{'ﬁegs ag' %%%% rgg_;l 99#)% M‘] %%ﬁéﬁe &g@%g? gg € 2b 9a and

transparence. In's atough face with a pattern of peaks a ysS is

empioyad becayse jfhides deshably-invjsiblestruciunes sHak RRCRGAINY: losing

section 8a from the human eyes or prevents the shades thereof from

teintreeflepteck nt@ Tlidistructure disclssea ahove afewsfpreventingthe in Fig. 6,

wash Water,jrinse water, or a splash produced by a spin-dryer from

lehigny as the cuirsihe Buing thé Telpettivecirespordintesieps wWikrglis at least
losed. The user can monitor the laundry through transparent lig cover 9
RAQARIIPR e 196 MABRE Eaies BAXHE St or WiaBhinge rinihge can be

a% ﬁig%%)gra i?lg%cqlg&og%ﬁéﬁggg?p%ge%%}fmﬁyg Fiitg%géﬁ‘s%nBl’tgnt ?g%urlfaa(ilednéover 9.

parts placed along ery o cover 9 correspon east

He-1ecalions;of,29aging seetiens 83y and Uiesshans, o Urfage PRl 3B, an

9b are modified, with their transparence maintained, such that the light
reflect®ek po fikédsectiofr 2t idary herrdfiasteskon 20ldisprrsedaAd@dicated with
result, desirably-invisible structural elements such as engaging sections

deeare lkdptinet ssenvexpreskly withthé tanmbmeeyesavhife didicover Big. 3A.
maintains its transparence or transparent feeling, and yet, lid cover 9

3

exhibitsta Uiy OOK COMLESH B tHat B fodifftlifioh Brovedes 1 siffagaver 9 to

in-parts-.9b needs no additional 25. ponents.or no additional . 1
LT T RS U RS SIS SRl lostically eabs

dICTeAsR 1n the maptiacturing coshal the drum washing maching. 18RS 9 with
more specific, the modification

engaging sections 8a of engagement stopper holes 8b provided to lid
unit 8 for fixing cover 9 to lid unit 8. When cover 9 is fixed to lid unit
8 as discussed above, lid cover 9°s surface in-parts 9b corresponding at
least to engagement stopper holes 8b and fixed sections 11 respectively
refract or disperse the light from the inside because of their shapes
although they remain transparent. As a result, the light reflected on
engaging section 8a and fixed section 11, which is formed of
engagement stopper hole 8b and engaging tab 9a, 1s refracted or
dispersed as shown with the arrow marks while the reflected light
transmits through surface in-parts 9b of lid cover 9. The structural

elements desirably not to be exposed to the outside, such as engaging

section 8a, cannot seen expressly with human eyes because the light is
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9 provided to the surface includes, e.g. a rough face having a pattern of

peaks and valleys, which prevents the shade of fixed sections 11 from

being reflected to the outside, but excludes a fine-embossed face which

incurs the diffuse reflection that loses trahsparence greatly enough to 5

hide the interior structures from the human eyes. Lid cover 9 with surface

imparts 9b placed along the periphery as shown in Fig. 6 and having the
feffegeitigirougl facerwitth the pattern ofiphaksard Ndlleyshextitbis arrow marks.
somewhat a decorative appearance. Lid cover 9 is formed of resin, in

‘Yenerat! suchuaesyntivatic resin. aIAs shawndarBige BArHRd 3B, ligocovdiditional
9 extends around the outer wall of lid unit 8 and covers lid unit 8 with its
RXBEARING HAG SERfounding wall Sc. End face 9d of surrounding wall Sc

includes, epgaging tabs 9a integrally molded with lid cover 9. Lid unit8
includod. A0 RSty Dresectinb Al Bropsbang olludtdirom Parts 9b

the patpherny of I, id.wmi&apd haying sigrpeddace f¢ confioming: el which

face 9d. Engagement stopper hole 8b extends through this projecting wall
Sadortihe flopt to thereahThederegoing struckiedllows fangharenddidwith a
cover 9 to extend around the outer wall of lid unit 8 and covers lid unit 8,
setthatithe tumpasyes alodg aslahtiine from therflogteside’or@0ithe it  hides
front-upper into the interior can be blocked. As a result, lid cover 9

xrakas i A hlenshihMTS e M ¥egindudriging Ba from the
REHLF ARy 166K e Coctbn LB ACethe R Bl B il 20

elemenig; 2360029Inanele A28 Shawe Infig; 36 APAV3B, B AN 8N930ING, water,
rinse water, or a splash produced by a spin-dryer from leaking to the
outside during the respective corresponding steps with lid 5 closed.
The user can monitor the laundry through transparent lid cover 9 and
window 7 while the machine carries out the steps of washing, rinsin.gl,
or dehyvdrating. On top of that, as shown 1n Figs. 3A, 3B, and 5,
surface in- parts 9b placed along the periphery of lid cover 9 correspond
to at least the locations of engaging sections 8a, and the shape of
surface in- parts 9b are modified, with their transparence maintained,
such that the light reflected on fixed section 11 can be refracted or
dispersed. As a reéult, desirably-invisible structural elements such
as engaging sections 8a are kept not seen expressly with the human
eves while lid cover 9 maintains its transparence or transparent
feeling, and yet, 11d cover 9 exhibits a quality look. On top of that, the
modification provided to surface in-parts 9b needs no additional
components or no additional assembling steps, so that the structure
discussed above incurs no increase in the manufacturing cost of the

drum washing machine. To be more specific, the modification
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hook provided to engaging tab 9a ; and either one of engaging section 8a

shaped like a snap for a 10 non-return purpose provided to an inner wall

of engagement stopper hole 8b or a rear open edge of stopper hole 8b for

being elastically engaged with engaging*hole 9e or the engaging hook.

The foregoing structure allows lid cover 9 to be fixed to lid unit 8 5 through

the elastic engagement with each other. Lid unit 8 includes lid frame

20 whield camirisesifrémt drame 2d cendergardrameg2? fradelefsyntheticattern of
resin, and transparent window-board 23 made of transparent synthetic

resksand danaliihed BEMwEeR HrotHantd 0 15kid Pear tamssl 22 gtigms 11 from

frame 21 and rear frame 22 1Q confront each ather wjth transparent .
R BT 20 S G G CHBHSy AT T daars. face which
.Projecting wall.8d of lid ynit.8 i ' fr r

iy e S8 g Al e S o saivg iy enough to

1generally fush with the-quislslyfaceRf prajesting wvalbSdsReari i5drame 9 with
22 includes flange 22a facing outward at its front end for being fitted to
frateirame 2L ftlange 2Recisdmaled gvith step:2 & at peasindidevaf in Fig. 6 and
projecting wall 8d. This structure allows lid frame 20 to be integrated to
fonel it thieh feonefrans 2ivgid fee frathle 22eim thiscouse fronekanmadivalleys

is elastically engaged with lid cover 9, and these
exhibits somewhat a decorative appearance.

Lid cover 9 is formed of resin, in general, such as synthetic resin.
As shown in Fig. 3A and 3B, lid cover 9 extends around the outer wall
of 1id unit 8 and covers lid unit 8 with its extending and surrounding
wall 9¢. End face 9d of surrounding wall 9¢ includes engaging tabs 9a
integrally molded with lid cover 9. Lid unit 8 includes, along ifs
periphery, projecting wall 8d projecting outward from the periphery of
lid unit 8 and having stepped face 8c confronting end face 9d.
Engagement stopper hole 8b extends through this projecting wall 8c
from the front to the rear. The foregoing structure allows transparent
lid cover 9 to extend around the outer wall of lid unit 8 and covers lid
unif 8, so that the human eves along a slant line from the front-side or
the front-upper into the interior can be blocked. As a result, lid cover
9 extends its transparent wall uniformly to a wider area including the
periphery, so that drum washing machine 1 can exhibit an appearance
of better quality look.

Fixed section 11 comprises the following structural elements:

engaging hole 9¢ as shown in Fig. 3A and 3B or an engaging

hook provided to engaging tab 9a ; and

either one of engaging section 8a shaped lhike a snap for a
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20 two elements can be handled as one single member, or rear frame 22
sandwiches window-board 23 with front frame 21, and these three

elements can be handled as one single member. Then lid cover 9 is fitted

to front frame 21 for elastically engaging!With each other, and they can be

fixed to each other. On top of that, surrounding wall Sc of 25 lid cover 9 is
generally flush with the outer face of projecting wall 8d, so that outer

sutfacetiraf lishaouerd exterids th eowider agarinelutlingfacngagement stopper
three-dimensional region and is simplified. Rear frame 22 includes 11

HahgePpa facingeoutward at s grortientoop fittiftple frdht frambedng elastically
Flange 22a is mated with step.21a inside the rear end of projecting wall

SRSAR YU iial BRAS ARl 0 7R BusNs sl idide 199 buter walls of
id_cover 9 and front frame 21, so that a region viewed from the outside,. :
TP G e T oot i RO Jonlia unit 8

% Pars PR HRlaced o '_iﬁfl%%vgeéﬁgﬁwmm@a}!y de13¢ Jeast fixed sections

11, are modified in their shape for the light from the inside to be refracted

or disperseduhens thedightdransmits: o ugh Jid coves En Phissmodifiet: frame 21
surface-shape can be one of the 10 following shapes: (1) An annular or an
argdshapediwaimide Gt oomvedanod radidildifectivnsas showh trithmbpokerklineyindow -
arrow marks in Fig. 3A, (2) Annular or arc wavy form grogved in the radial
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rom being viewed from the outside because of the foregoing pattern

which-dees Retlase foelianspamentewSHIface in-parts 9b should not
undergo a finely embossing process in order not to lose the transparence.

Thus fof 26 instangey the pattefn of peakSandpralleyseektending infewene 21, and
direction should have a roughness greater than a knurled pattern. The
SheIcte QeS8 V< RirHF detalEe Heleiharer (68 sholrplid unit 8 is
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frame 22 includes flange 22a facing outward at its front end for heing
fitted to front frame 21. Flange 22a is mated with step 21a at rear
inside of projecting wall 8d. This structure allows lid frame 20 to be
integrated to one unit with front frame 21 and rear frame 22. In this
case, front frame 21 is elastically engaged with lid cover 9, and these
two elements can be handled as one single member, or rear frame 22
sandwiches window-board 23 with front frame 21, and these three
elements can be handled as one single member. Then lid cover 9 is
fitted to front frame 21 for elastically engaging with each other, and
they can be fixed to each other. On top of that, surrounding wall 9¢ of
lid cover 9 1s generally flush with the outer face of projecting wall 8d,
so that outer surface 9f of 1lid cover 9 extends to a wider area including

a three-dimensional region and is simplified. Rear frame 22 includes
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25 laundry is formed on this slant face 4a. Lid 5 is hinged to inlet 31 to

open or close inlet 31 and is roundly shaped like inlet 31. Front frame 21

of lid frame 20 is molded of, e.g. polypropylene, and rear frame 22 is

molded of, e.g. polypropylene having gréater resistance against chemicals

than the other one. Window board 23 is made of, e.g. glass, and lid cover

9 is formed of, e.g. transparent ABS resin. Placement of positioning
firojacticdivdlfaltows ientifyinD dow tofmountecléo O fotithorunit B8 with frame 21.
ease, so that no wrong mounting can be expected. This simple mounting

bieowsr 920 lid write dan: bl\veemgebushycadsid vonderimpwhidpwayecting wall
caver 9 should be mounted, thus cover 9 can be mounted free from flaws.

Awidet trdhEreliatedlis 6BRINEEBA Itfcobet st Ha % test jebifgedhe outer
' .includi ' ion 8 0 whigh r 9 with
ﬁfceiﬁtf(s)[lcg‘ %g%%uvlngsfg aogﬂ‘%g%%%%q%eg ?JI W !t%aecng%%%slf(r%l)vve%%g\zve\z’g from the

OV & 5Q
uni ind’lid cover9,1s preven roim being viewe m

Qutsifieofdrpmwashipg,machine & of which, refaty drum isplaced s the users.

horizontally or slanting downward. The drum washing machine of the

presentdnvention allpwsdheuses teawvdiehthedagndsy revghdtifondingly to at
transparent lid cover and 15 window with the lid closed while washing

Wwater, linsidgeweiterper hydratingsplashds prevented froapleakimgtiosthieght from
outside. On top of that, the trangparent lid cover js fitted on the front face ,
Jrene naidsit gﬁd tastrbIRcEAdaged WitPdesrdlunithRd VBE alsghétureansmits

esirably non-visible from the.outside, such as the fixed section ingludin
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correspond to at least respective fixed sections, and the surface
radial direction as shown with broken-line arrow marks in Fig. 3A, (2)
Annular or arc wavy form grooved in the radial direction as shown with
solid-line arrow marks in Fig. 3A, or (3) rough surface with peaks and
valleys formed thereon and extending in every direction. Use of one of
the foregoing shapes on the surface in-parts 9b allows preventing the
fixed section 11 including the engaging section 8a from being viewed
from the outside because of the foregoing pattern which does not lose
the transparence. Surface in-parts 9b should not undergo a finely
embossing process in order not to lose the transparence. Thus for
instance, the pattern of peaks and valleys extending in every direction
should have a roughness greater than a knurled pattern.

The structure discussed above is further detailed hereinafter.
As shown in Figs. 1 and 2, housing 4 of the washing machine inc}udeé
uphill slant face 4a at the upper front, and round inlet/outlet 31 of
laundry is formed on this slant face 4a. I.id 5 is hinged to inlet 31 to
open or close inlet 31 and is roundly shaped like inlet 31. Front frame

21 of lid frame 20 is molded of, e.g. polypropylene, and rear frame 22 is
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in-parts are kept transparent although they are modified their 25

surface-shape in order to allow refracting or dispersing the transmitting

light reflected on the engaging section. This structure allows not losing the
transparence or transparent image of thédid cover, 13 and yet not

reducing the transparent area, while the interior structure can be

prevented from being viewed from the outside. As a result, the drum

wa$ting nedchiagswith @l gualifyyibokds dbiainaplegNmadditiopaistance against
components or no additional manufacturing steps are needed for
dehievirg this druthwadiing areehindiextubiving ehe quialinslook dsoahae - g. glass,
no additional man,ufacturig%ecost is expected. The surface in-parts

LBFEIAOHATAG at 16a B iHE Pesfediive T8 SEeRbHs Avolg kg Flacement of

finely-embossed process, which incurs,the. lass in t%e transparence due to ,
IO FEReEIR B0 B L BEttdry B DO L0 Sl ISR e to 1id

RrEYets e fixgd sectioprneluding e, £naaging SecHan FomLPENGe cted.  This

viewed from the outside. The foregoing pattern exhibits transparent image

dsnyall ama gualitslagk dbeseby previdingdhke dram washidganashibeusly avoid
with decorative feeling and a fine appearance. 15The drum washing

wrraching o theprdsent invention &lkdwsdbtadining @witedtrdisparent ared can be
on its lid cover behind which the engaging section elastically engages the ,
P BoV&AMTe thERduble B yet, ThiS@hdagiRgettiBh R He privEnegd on 1id

Jiom being yieued expresshyfiom the outsidey Theyld can be modfiedas ;. g,

which engages cover 9 with lid unit 8 behind lid cover 9, 1s prevented
from being viewed from the outside of drum washing machine 1 of
which rotary drum is placed horizontally or slanting downward.

The drum washing machine of the present invention allows the
user to watch the laundry through the transparent lid cover and
window with the lid closed while washing water, rinsing water, or
hydrating splash is prevented from leaking to the outside. On top of
that, the transparent lid cover is fitted on the front face of the lid unit
and elastically engaged with the lid unit, and yet, a structure desirably
non-visible from the outside, such as the fixed section including the
engaging section, is prevented from being viewed expressly from the -
outside,

To be more specific, the surface in parts of the lid cover
correspond to at least respective fixed sections, and the surface
in‘parts are kept transparent although they are modified their
surface-shape 1in order to allow refracting or dispersing the
transmitting light reflected on the engaging section. This structure

allows not losing the transparence or transparent image of the lid cover,
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20 above free from additional cost. The drum washing machine is thus of

use to the users because of its compactness and fine appearance. 14

Claims 1, A drum washing machine, in which a cylindrical rotary drum

having a bottom plate is placed in a watéBtub such that the drum is

oriented from an open front toward a rear bottom with its rotary shaft kept
horizontal or slanting downward, and in the drum washing machine,
dauhdrytisiputinthibindruimcthroughpa lidiprovided toia fronh sdeiter pfiastructure
housing of the washing machine, and the drum is driven with a motor,

therdbsy Rarning ottarisadrone of thealepw ot whshing siifsing Aor a result, the
dehydrating, wherein, the lid comprises: alid unit havinga .

talhSharEAERIRFoW I 6UGRWHTEH the da bR tah B8 Moniforédtainable.  No

externally; and a transparent lid cqver fitted.on a front face of the li .
R LR R R, o Whereh RSty of SGMIRG GERE - Steps are
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id cover, wherein a plurality of engagement stopper holes provided o the
lishunit for receiving thedrnigaging tabs andelastically engaging iepected.  The

engaging tabs with engaging sections provided to the lid unit for

preVenting the ety agngabsHfromeslipplag off emdHixingthedid coviertel sections
the lid unit, form a plurality of fixed sections of the lid unit and the lid

%‘69@@’ using finely-embossed process, which incurs the loss in the
transparence due to diffusion reflection, but employ a pattern of peaks
and valleys which prevents the fixed section including the engaging
gsection from being viewed from the outside. The foregoing pattern
exhibits transparent image as well as a quality look, thereby providing
the drum washing machine with decorative feeling and a fine
appearance.

The drum washing machine of the present invention allows
obtaining a wide tfansparent area on its lid cover behind which the
engaging section elastically engages the lid cover with the lid unit, and
yet, this engaging section can be prevented from being viewed
expressly from the outside. The lid can be modified as discussed

above free from additional cost. The drum washing machine is thus of

use to the users because of its compactness and fine appearance.



wherein surface in parts placed along the periphery of the lid cover
corresponding to at least one of the fixed sections has a modified
surface-shape which allows a light from inside of the washing machine to
be at least refracted or dispersed whén the light transmits through the lid
Claipg®ver, and which prevents the fixed sections including the engaging
sections from being viewed from the outside without any additional

1. comppnentsawiiergindhennedifindeshitace-sRanaltkid seleatedifiem Having a

an annular or an arc shaped wrinkle grooved in a radial direction, (2)

bottoranpldes as amwalyformugroavedbindhelradial ditectibmrand @icough from an
surface with peaks and valleys formed thereon and extending in every

open flivettiomardaTikediuritoashinig machirerpfdiaiin demhereimthi@lidr slanting
cover has a surround wall extending and surrounding an outer periphery

downghiide lehdnie difee i emgatisd s inrtbypalyiaiodded Wittbah entbfabe drum
of the surrounding wall, and a projecting wall, which projects outward

throu&fﬁoaidahaégvadsqut% thiggrlyerdrIR@vitnheesia g mt gha Blaskirgntchine,
outer wall of the lid unit such that the step,confronts the end face, and the

and thy SRt Stbper B BxXEBRHE G h 6PTol Ry Wl fehsiranea! the
rear of.the prajecting wall. . The drum washing machine of claim 1 or

steps e%aWﬁ%Wﬁ%Fé%ﬁs Hégf&feéeégé ion tRetudes: an engaging hole or an

%r}g&g&ntg QB&‘T'@OV}%e%E%sme engaging tab; and ~asnap provided
{0 an inner wall of the ngagement stopper hole for being elastically

engagad Wih pRe RLthe: £A089IY NOlG:and theaneading ek ANY: undry can

be monitored externally; and
a transparent lid cover fitted on a front face of the hid unit for covering

the lid unit,

wherein a plurality of engaging tabs projecting rearward and placed on a
rear face of an outer periphery of the hid cover, wherein a plurality of
engagement stopper holes provided to the lid unit for receiving the engaging tabs
and elastically engaging the engaging tabs with engaging sections provided to
the lid unit for preventing the engaging tabs from slipping off and fixing the lid
cover to the lid unit, form a plurality of fixed sections of the lid unit and the lid
cover,

wherein surface in parts placed along the periphery of the lid cover
corresponding to at least one of the fixed sections has a modified surface-shape
which allows a light from inside of the washing machine to be at least refracted
or dispersed when the light transmits through the lid cover, and which prevents
the fixed sections including the engaging sections from being viewed from the

outside without any additional components, wherein the modified surface-shape



a rear open edge of the engagement stopper hole. 4. The drum washing
machine of claim 3, wherein the lid unitincludes: a front frame and a rear
frame forming a lid frame; and a transparent window board sandwiched
between the front frame and 16 the +8ar frame, wherein the

is selQieetingwalt js providedita the frontirame, @@9 P QueE sface #T0e, radial

surrounding wall of the lid cover is generally flush with an outer surtace o

directhg:projeetingatll cand the 5ear framednsivdesia flanoefacing owward atng (3)

its front end for fitting to the front frame, and the flange facing outward is

rougimatetheithwdtdiepdprioyided reallnsideefibe preiessingawdllede M Min every
WASHING MACHINE
direction.

2. The drum washing machine of claim 1, wherein the lid cover has a
surround wall extending and surrcunding an outer periphery of the lid unit, and
the engaging tab is integrally molded with an end face of the surrounding wall,
and

a projecting wall, which projects outward and includes a step, is integrally
molded with the lid unit and placed on the outer wall of the 1id unit such that the
step confronts the end face, and the engagement stopper hole extends through

the projecting wall from front to rear of the projecting wall.

3. The drum washing machine of claim 1 or claim 2, wherein the fixed
section includes:
an engaging hole or an engaging hook provided to the engaging
tab; and
a snap provided to an inner wall of the engagement stopper hole
for being elastically engaged with one of the engaging hole and the engaging
hook; and

a rear open edge of the engagement stopper hole.

4. The drum washing machine of claim 3, wherein the lid unit includes:
a front frame and a rear frame forming a lid frame; and

a transparent window board sandwiched between the front frame and



ABSTRACT A drum washing machine includes a lid formed of a lid unit, 5
having a transparent window through which a user can monitor the
laundry from the outside, and a transparent lid cover for covering the lid
unit. Multiple engaging tabs protrudiﬁ@ rearward are provided to the rear
the rd@ce-argund the periphery of the lid cover, and multiple engagement
stopper holes for receiving the engaging tabs and 10 elastically engaging
the kRRS Withengagingisections pravidediteithe Idumbion prevantingdhes outer
tabs from slipping off. The tabs and the holes form multiple fixed sections
surfasehig¢htfit and-fatheailic: cower &3 the: liddusily Aaits @fibeSurface bl dhedidn cuter
cover correspond to at least the fixed sections are shaped such that the
surfapand atleapgtoefract pr-dadispense the lightifrdnathe insidledeben thetight facing
transmits through the lid cover. FIG. 3
outward at its front end for fitting to the front frame, and the flange facing

outward is mated with a step provided rear inside of the projecting wall.
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DRUM WASHING MACHINE

ABSTRACT
A drum washing machine includes a lid formed of a lid unit,
having a transparent window through which a user can monitor the
laundry from the outside, and a transparent lid cover for covering the
hid unit. Multiple engaging tabs protruding rearward are provided to
the rear face around the periphery of the lid cover, and multiple
engagement stopper holes for receiving the engaging tabs and

T

¢lastically engaging the tabs with

s with engaging sections provided to the lid
unit for preventing the tabs from slipping off. The tabs and the holes
form multiple fixed sections which fit and fix the lid cover to the lid
unit. FParts of the surface of the lid cover correspond to at least the
fixed sections are shaped such that the parts at least refract or

disperse the light from the inside when the light transmits through the

lid cover.
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