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1 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 towatd 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 B &1V&h WOASH INGo i ADEIEDIEarrying 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 15 generally formed of a_lid unit having a
transparent window throg&@wﬂi& aﬁ%ﬁcﬁw‘éé‘eb{&lﬂ#a@ and a
transpar,ﬁ]ﬁt lid cover {it .tg the  front ;gfe ofS tht% lid ucpit for coveliilqg the lid

ent "Um , Wwas lgeanachine, in

unit. Such'a drun Washlr}b Machiné |sa(§i%close3in,1e.g. Jhakanl

JpR3eRss Paignd Application Publicaian.Numper 2097108810 e is flaced in a

(hereinafter referred to 20 as Patent Document 1). Patent Document
spatiicalybdisctissisaa thanshaianticovelein itslassogiatad epawimoardoward a
this cover covers the front face of a lid frame as far as near to the outer

rirneof the ftarme. Whis catwentidmalistractsre kayealsteopiobleralle. fittedslanting
sections of snaps, whijch elastically engage the transparent lid cover with :
tHEWA P53 idhme ahid ik ithe et e TRPrakEnChRIsIeden tithirkavided to a

front, so that a fine appeara of the drum washing machine,is . )
S e D B T A R AR DB, Ly is driven
REQPRSESnotor, 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
snaps, which elastically engage the transparent lid cover with the lid
frame and fix the cover to the lid frame, can be seen 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
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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 5

components and manufacturing steps, théreby incurring an increase in

the manufacturing cost. The transparence of the lid cover is actually not

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

placemenuef thecdeadistive bldte luses thedramdparencewtfaheplicriphwary of the
at the periphery of the cover. As a result, a quality look, 10 compactness,

AN RSRIE appethrteVsrtHe ererdibiiie paildtnsoRRe aFRsgr of the drum
problem occurs,such as an increase in the cost, and degradation in the
%ﬁfp%lffﬁe’%]saﬁ?%r as in the fine appearance of the drum washing

machine by ByfVMARY, O f MELINVEIERNADE PISREL IMEUAN additional

addresses the problem discusse aims to provide a drum
Washy "é‘ﬁ%‘iﬁ‘ﬁdi%ﬁi@?@c'ﬂ@ﬁﬁ@rs%ﬁ@,“%@f%’ﬂ?ﬁi@ﬁﬁ%ﬂ% an increase in
periphery where the cover is elastically engaged with and fixed to the lid
uhit: Yeed thisdroms washing 20 Thachinemgedsana: additidral cbroposents actually
or assembling steps, so that the washing machine can be inexpensive

congskct. Onac om0 o ietbsedtehsare nothiewad fidwm taandry, yet

aneb
outside, so that the washing machine can exhibit its compactness, a ,
qﬂa&%%waﬂ& e, SPPEHfedd P54 N Rt RashAg ARHRe of fethe 1id

%rgsgft %(‘c"‘?t’ﬁ'&\?\y‘%%%@?@r? Seindrical foiary drym having g bottom RIS o 160k,
and placed in a water

compactness, and a fine appearance of the entire lid are spoiled, so that
another problem occurs such as an increase in the cost, and

degradation in the compactness as well as 1n the fine appearance of the

drum washing machine.

SUMMARY OF THE INVENTION
The present invention addresses the problem discussed above,
and aims to provide a drum washing machine, in which a Iid cover is
transparent as far as ifs periphery where the cover is elastically
engaged with and fixed to the lid unit. Yet this drum washing
machine needs no additional components or assembling steps, so that
the washing machine can be inexpensive and compact. On top of that,
the fixed sections are not viewed from the outside, so that the washing
machine can exhibit its compactness, a qualify look, and a fine
appearance.
The drum washing machine of the present invention includes a
cylindrical rotary drum having a bottom plate and placed in a water

tub such that the drum is oriented from an open front toward a rear
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tub such that the drum is oriented from an open front toward a rear 3

bottom while its rotary axis is 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 thé drum is driven with a motor,

thereby carrying out at least one of the steps of washing, rinsing, or 5

dehydrating. The lid is formed of a lid unit having a transparent window

hlutdogh whitle atgsertcary nacnitastie ttuhdnyizamd 2l iranspasertt g cbvemward.
laced on the front face of the lid unit for covering the lid unit. Multiple

Evgaing iate Hrdrbirohecian B rbhromah 4 e panshdarlotaris fves face of a

“and th ing tabs protrude 10 d.,Mulipl e -
eIt M B A g AL 2 Ao R T Wi motor

it ihe Bg@V{vﬁ W&ttf@ct@@astnw@eowcyg;%% ﬁ%@&%ﬁﬁgg,g%msmg, or

engaging ta engaging sections provi unit for

Peeventing the talps fromd slippingedThe absiand e holes frm mylipleharent
fixed sections 15 which fit and fix the lid cover to the lid unit. The surface

wii thioeoveh vougspontind atdeass ta theafixedsections hds:a hufadey, and a
shape which at least refracts or disperses a light from the inside when the

e spatsrats Hitodghebie RRe dTRA strhetuisaidcdsssd abotallbs unit for

reventing at least the. 20 wash water, rinse water, or a splash produced
S E I DRt 1 Gl gL e Sdpeivb e om a rear
orresponeing. st t that,.the user gan,monitor the laun |
f?%ug trrﬁ\g%gﬁ%%%%%nyliﬁ go%%?aél%%tﬁlé’ W:%l]t ov&l\}v%ieﬁtﬁ%%ﬁ% hit—hge"[}/S protrude
FARIRSQUL at Iargt ANk of (B8 Siers Of WasPIRer Mnsied. 85 dehydrating. with the

engaging tabs are provided to the lid unit. The holes receive the tabs

into the lid unit and elastically engage the engaging tabs 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. The surface of the cover
corresponding at least to the fixed sections has a surface shape which
at least refracts or disperses a light from the inside when the light
transmits through the cover.

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 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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corresponding to the fixed sections, the shape of the lid cover allows the

light from the inside of the drum washing machine to be 4 refracted or

dispersed when the light transmits through the surface of the cover. Thus

the light reflected on the fixed section is at least refracted or dispersed

when the light transmits through the surface of the lid cover. As a result,

thel faragol noy stisgtore ad owb ehe tiive di § st dtionss whisht ki dedirably sorface of
viewed from the outside, not to be exposed expressly to the human eyes

WiRoEe Ay adbiagfat torhibHente e diifagditibhal MBAdiaatstspat least
As the surface ,which at least refracts .or disperses the light from th

FRATBCE ity ARS8t FLE ek 4D L BT CRBA R VL o face of
%ﬁ&”ﬂf&o ﬁ?&?caﬂsse H‘%BQQ& : ‘ﬁ(‘ff&s?&éé b‘i?}gdsé@%%ﬁ'ﬂg@%z%‘%@ecﬁe fixed
rough face having a pattern ot peaks and valleys‘instead. The
trapsRAance vfdhed egignrs pormsperding tavbe fixeehsentionsnisigiladt to be
little or an interior structure, e.g. the fixed sections, is not exposed to the
kumarsyes i BRIEF DESCRIPTIOM@F THEBRAMANGS Fignt: additional
shows a perspective view illustrating an essential structure of a drum
WwashieReriching inaEceddiicendth mamaibsdimene of the presdft the surface
inventjon. 20_Fig. 2 shqws a sectional view of thadr m washing maﬁhine

FBuinAHiglaaEig TEATa6bHsF sELHBRAFGRW ep;hi%}btft OF e 1nside, a

ﬁic’gg]fgembossed face referred to as a satin-finished face 1s not
employed because the light i1s diffusely reflected. 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, 1s 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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machine shown in Fig. 1, specifically, it shows an inlet/outlet for laundry

and a lid closing the inlet/outlet. 25 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 bedween a 5 lid cover and a front

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

in Fig. 1. Fig. 5 shows a partial perspective and enlarged view in parts of

ihé frontiranmel shofwornn FigordeSofig. B dholvs adront views 6f thedis cbvidre drum
of the drum washing machine shown in Fig. 1. PREFERRED

PFMBOD BV TIoreTs IR v ENTFIEN Jan exemplary embodiment of a

drum washin chine of the,l? resent invention js d monsésrated .
nereinafFwi RS B HBLREEREEhYIHY B ARG B NG Wirg Parts of
%H%?%@%%aigrﬁ@l%ﬁgw%ﬂp%lig a@d the present invention is not limited

tot I i

iS embodiment. Dimensions’in the drawings are sometimes enlarged

or redugeghfop d@sRiRIRg SWGIUrRSop A sHBP el deseEptian Milghm washing
elements in 15 the drawings have the same reference marks, and the

aesctiptiensh thereohafegometimes omitted. Exemplary Embodiment Fig.
1 shows a perspective view illustrating an essential 20 structure of the
drum washing machine in accordance with the embodiment of the

present gyl o o8 BT ASRTRERAP B ABAe HARTHIE N

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 is oriented from a open front toward a
rear bottom with 1its rotary axis kept horizontally or slanting

downward. A user can put laundry into drum 2 through lid 5 provided
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Drum washing machine 1 in accordance with this embodiment 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 slantin§ downward. A user can put

laundry into drum 2 through lid 5 provided 6 to the front section of

washing machine housing 4, and rotary drum 2 is driven by motor 6, so

that lat |6ast bre «fi the sfeps df nagsting hinsirg uei dehydratihg eaped rum 2 is
carried out. Fig. 3A shows a sectional view in parts of the drum washing 5

- fheictfinebshan af g S, dpekifidmy dnonfewdudet Biape RIURdGYhERg arinsing,

lid 5 closing the inlet/oytlet. Fig, 3B shows a sectional view enlarging a
ﬁ%e%i%&ﬁ%%ﬂ@ i@%}'ig?r‘ﬁ&as"r%ﬁff HEig. 3A. Fig. 4 shows a perspective
view illugtrating,a Imi?n e lid r n of the lic .
in the Wgtlegr' tE%Aofg '?F]e ru% év%gs%?n%ar%a&c%ﬁe ?L%dgﬁggfv%% i%ﬁliﬂggl.éﬁig%%asmng
shawsia partiahparspestive andseplarged viewa i parks QbR raakframe laundry
shown in Fig. 4. Fig. 6 shows a front view of the lid cover of the drum
washiagl daéhick showrt e Rigldt/bidtDeshowiiig. F3d3. dhawves? as fexmechal view
of lid unit 8 having transparent window 7 through which a user can see .
el pagidrg florfi XEsltHe ouieile ad sHewHipi Rigy. 3hewBAimndig. 3A. Fig. 4
transparent lid cover 9 fitted ori the front face of Jid unit 8. Lid cover ﬁgas

cover and

RS BRGASREC HAER BBt e B ArtCAAG e BTGB
thereithan its, rsapface along it %?”Phre%%sosf‘gg’é‘ NEESER AN A machine
ngtr unlljt 8 les t%g

i e
as multiple’engagement s?opper 0 corresponding

gm{?grg%@bsﬁa- EALN0BR RE S1QRPLE AP BR:eCElYes PR PR AR rged view
in parts of the front frame shown in Fig. 4. Fig. 6 shows a front view
of the 11d cover of the drum washing machine shown in Fig. 1. 4

Lid 5 shown in Figs. 1 and 2 is formed of lid unit 8 having
transparent window 7 through which a user can see the 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. Each 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 lid unit 8 on
the front face, and lid cover 9 is 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 1lid unit 8. Thus engagement stopper

hole 8b, which is prepared to lid unit 8 correspondingly to multiple



10

15

20

25

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 lid unit 8 on the front

face, and lid cover 9 is fixed to lid unit 8. Lid cover 9 has 25 positioning

projection 41 as shown in Fig. 4 for being mated with positioning hole 42
provided to lid unit 8. Thus engagement stopper hole 8b, which is
prepaged go tidhunif8 correspondingladol enultigle Toepgadingrtabg §adfection 41
not available only to positioning projection 41 although stopper hole 8b is

avhhamehoséapr ohd ol eitnginatabible Thecfordgoing slrestangotg tabs 9a.
fixing i 9 to lid unit 8 exhibits idea ut exposing xed
section 1 Dol 81 RRGHGHES %eg%f A0 S e i <hibite
essl tr r of |d cove
S e e o SR SRR S 02 and
r@ﬁgﬁg@\fﬁ%ﬁogﬁﬁﬁp@fﬂﬁm@ g I%%te&wé gseriansthl afﬁt%ha@e&éﬁqmt losing
that the light from the inside can be at least refracted or dispersed while it
transmiis thravghdid ebliet Bo1OrSurfabe ihpantsrsisshidpeh e th@sn in Fig. 6

shown in Fig. 3A and Fig. 3B, and this shape allows refracting or
dispepsing the I@m%mdmmé@ﬁﬁ/iﬁbtﬁ@%ﬁﬁ@tﬁﬁélafrwrﬁaﬂmlmmat least

line ayrow marks in Fig. 3A. The struc dISC ss e allows

AL SRR Sob b o et th Hah iR émgmde can be

gg?ega%g %@istlceg&/dtabs iR gear 2 tru ngereg r%/\l/%rg al %%ﬁ% cover 9.
cover 9 with’engaging segtlons a'0 engagemen opper

RIQVCRT tonlid Jwpl SriordfiXingcaver $10,4dunits, Wbmg@os@f QdﬁfPﬁQ 3B, and

to lid unit 8 as discussed above, lid cover 9's surface in- parts 9b
aditespenging Blows refracting or dispersing the light as indicated with

2

the solid line arrow marks or broken line arrow marks in Fig. 3A.

The structure discussed above allows transparent lid cover 9 to
fit on the front face of lid unit 8, and allows engaging elastically tabs
9a protruding rearward along the periphery of lid cover 9 with
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, is 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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least to engagement stopper holes 8b and fixed sections 11 respectively

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 18 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
irepeats 98 of lidi spwes 8d The shrosturali the mlentsodesikablymdtdn berow marks.
exposed to the outside, such as engaging section 8a, cannot seen
ddpressiirurhuiemaredes Becandd tHe Tight isEmifmettid oodispersadlditional
as shown with the solid or broken arrow marks. This structure needs no
ﬁ&&ﬁiﬁ‘r@l@&ﬁ(ﬁﬁénts or no additional assembling steps. A

fine-embossed facs S0t epplayed aﬁosturé%ﬁﬁlig%%%{tsa%b SUPES usﬁgf)earts 9b

fine-em ossxe% face’invites gf:#use reflection w somewhat loses t
TRISRAIENGE, N %i%%ﬁl%@c%é’&iéh 3rRateLn ofippaks apdiyalledn which
is employed because it hides desirably-invisible structures such as

engaging sectiore 8afram thenbumameyes of praventd the shadeh thHareofwith a
from being reflected. 10 The structure discussed above allows preventing

the ftesh wafer, péadeswaterd or wadptash predueaaiy vespinkirpapffom it hides
leaking tq the outside during the respective corresponding steps with lid 5

J6SLER DI DY R rRbRRGH N8 TadHEy RfosgHRSA8Sarki i@ Rotvdr §rom the
nd_window 7 while the machine garries out the steps of washing, sinsin
B A S PR B O Toa S e e o SR A S oE .

surface iy parts b Rlased @langdhepeirhaIYRE id,cvRnd SoReBRORd sh water

rinse water, or a splash produced by a spin-dryer from leaking to the

2

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, rinsiné,
or dehydrating. On top of that, as shown in 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
eyes while lid cover 9 maintains its transparence or transparent
feeling, and yet, lid 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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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 20 dispersed. As

a result, desirably-invisible structural elefnents such as engaging sections

8a are kept not seen expressly with the human eyes while lid cover 9

maintains its transparence or transparent feeling, and yet, lid cover 9

exbibife d quatihe ok fOretop ditthat, theg madificagiorf peevitediesariagttern of
in-parts 9b needs no additional 25 components or no additional

Besdning staps o thatigte Braranss dibcusdarsopldinedrsseions 11 from
inc in th nufacturi t of the d j ine. T S

OFuES bR e Al CABbH 0 pISUIGE o e CErtAt RELMEG g e which
g%%%@éﬁeh%yf@&s% %lg?%gt%&%@61%@&@'%&%%%&@@%@19 enough to

ade of fixed sections rom being reflected to the outside, but

gxgldessaifineambessed face wiichningurs ihendiffuss eflectiga thaver 9 with
loses transparence greatly enough to 5 hide the interior structures from
therPaurpaineyastiidloavbr@ ditl g fabe ippand Obyplasethaleny thelig. 6 and
periphery as shown in Fig. 6 and having the foregoing rough face with the

batérreot e dies cgei vallsps alxHinne sorrevikar B dfdearatve Rppbarance valleys

Lid cover 9 is formed of resin, in general, such as synthetic resin. 10 As
e EiyMSAV AR SBARGVREYS SRERAL ARSd the outer wall of lid

unit 8 apd oversiig i il i extending aud sureunding, Wal Senetic resin.

End face 9d of surrotinding wall 9c¢ includes engaging tabs 9a integrally

melded withilid poyer, Lid a8 ingludesalong:iisnaeriphenn draiecinger wall
wall 8d projecting outward from the periphery of
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 its
periphery, projecting wall 8d projecting outward from the periphery of
1id unit 8 and having stepped face 8c confronting end face 9d.
Engagement stopper hole 8b extends through this projecting wall 8¢
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
unit 8, so that the human eyes 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 9e as shown in Fig. 3A and 3B or an engaging

hook provided to engaging tab 9a ; and

either one of engaging section 8a shaped like a snap for a
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15 lid unit 8 and having stepped face 8c confronting end face 9d.

Engagement stopper hole 8b extends through this projecting wall 8¢ from

the front to the rear. The foregoing structure allows transparent lid cover 9

to extend around the outer wall of lid unit® and covers lid unit 8, so that

the human eyes along a slant line from the front-side or 20 the front-upper

into the interior can be blocked. As a result, lid cover 9 extends its
tnansparentiwvalupeempytoradwitlarcaraa inchuding thé qfedplerye socthatstopper
drum washing machine 1 can exhibit an appearance of better quality look.

migkel Séctivh 4 1reamprizes thd g6llewingaretua lefenter 2Bangagieptically

hole 9e as shown in Fig. 3A and 3B or an engaging. hook provided to
ERgEtmT t%@h?%%ﬂ%i‘?r%ehBi% 8?%5%&1&26&%??% ed like a

*PRR f?&r%%?%%‘%%%?%?ﬁ%rpgﬁ%%@ Vfg{? dctgvg'il i@n%gv@geﬁxoﬁ (ei 8%0 lid unit 8

engageme er hole 8b ora rear open edge of stopp for

heipgglastinally sngagscwith sNORONGIR0I, 88 Q% ierengaging hook.
The foregoing structure allows lid cover 9 to be fixed to lid unit 8 5
through 1lié elasticiengdgaiverit with each Dtherh Lét wikBpptlddet et frame 21
frame 20 which comprises front frame 21 and rear frame 22 made of _
synthetaredinmad2Pansparentiwiriddive beant 23 madesl of trarsparemt window-
synthetic resin and sandwiched between, front frame 21 and rear fraﬂ1e

@HVJ.C ed between

IR Pt Ao PAAYABEPRARTH 22 PORBIIFOH YICA BIh SRR
ST PR I B ST DTG e
confront each other with transparent window-board 23 sandwiched in
between, thereby forming window 7.

Projecting wall 8d of lid unit 8 1s provided to front frame 21, and
the surrounding wall 9¢ extending around the outer wall of lid unit 8 is
generally flush with the outer surface of projecting wall 8d. Rear
frame 22 includes flange 22a facing outward at its front end for being
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 lad 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 18
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 9c¢ of
1id cover 9 is generally flush with the outer face of projecting wall 8d,

so that outer surface 9f of lid cover 9 extends to a wider area including

a three-dimensional region and is stmplified. Rear frame 22 includes
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the surrounding wall 9¢ extending around the outer wall of lid unit 8 is

generally flush with the outer surface of projecting wall 8d. Rear 15 frame

22 includes flange 22a facing outward at its front end for being fitted to

front frame 21. Flange 22a is mated withl&tep 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
Phisgiadfically@ngagetwiithilid colef 8y and: thk e 2 fi i elémdntscdirame 21.
be handled as one single member, or rear frame 22 sandwiches

Wikt Bokrd 2 3Wwkhdraiit drier2d 1 add sidsetinecte aleriched aaiplseting wall

handled as one single member. Then lid er 9 js fitted to front frame 21

T ol Loy EoREA DAk SBEn GRIBE, 4 e Lan GEARED d9 bl (he outer
0 t ' 9c.of 25 | is: ,. |

TR RSPy BoRe Aol PR R EAERl  rom he

lidhegves Svextanda t@(ﬁw@mgaaogwm adlthyeeidimensianal f8YIBR users.
and is simplified. Rear frame 22 includes 11 flange 22a facing outward at

its front 8nd fecditimgptarfreor@frapia2dd blangd 22ads rBatedwith stehingly to at
21ainside the rear end of projecting wall 8d.-An outer wall of rear frame
dods iz dccaret ingidelthe dtrem adil ol limcobein shadfodpirdme 2ight from

so that a region viewed from the 5 outsjde, with lid cover 9 closed, gives a )
B2 tARRIRad® tPthetGdLrs i ashirfdte %@@é, SRR difd @&?& gransmits

rrespqndingly to at Jeastfixed sectio 1, are modified in their shape
%or]fﬁg%%h lf(P Y08 lpastiixec Hﬁ?éé% s rTa e ape Chl I?)g%t%ne of the

ey ... i
rom Yhe inside to be re?rac ed or disperse e

Fansmiis JuRugh 4d@oven O Thigimedified syiface sharew e Oae Mved in a
the 10 following shapes: (1) An annular or an arc shaped wrinkle grooved
ipaalial direction as shown with broken-line arrow marks in Fig. 34, (2)
Annular or arc wavy form grooved in the radial direction as shown with
solid-line arrow marks in Fig. 3A, or (8) 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 i.n 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 1s further detailed hereinafter.
As shown in Figs. 1 and 2, housing 4 of the washing machine includes
uphill slant face 4a at the upper front, and round inlet/outlet 31 of
laundry is formed on this slant face 4a. Lid 5 1s 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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radial direction as shown with broken-line arrow marks in Fig. 3A, (2)
Annular or are 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 inldvery direction. Use of one of 15
the foregoing shapes on the surface in-parts 9b allows preventing the
fixed section 11 including the engaging section 8a from being viewed

frosddbd outside lrecausk pttheteregoiha patigrngyvbichedoaespiilasecthagainst

transparence. Surface in-parts 9b should not undergo a finely embossing
procass idsotdermbhio dbbe theneansParedesy T fb220imstarte ahee-g. glass,

pattern of peaks and valleys extending in every directign. should have a

ARG HE Oy Rt i B RAWR e P pAttEF A PR S e disEH58ed aHBsg ment of

is further detailed hereinafter. As shown in Figs. 1 and 2, housing.4 of the .
et ehE LR TR A O SRR 190 BOG ST (BP0 1o 1id

"oHNd iNlgtientie 31 of 25 1aundry i%@fﬂg%&&%ﬁ@%ﬁc%éae%ét@d. This

hinged to inlet 31 to open or close inlet 31 and is roundly shaped like inlet

31nfpntiiametdlgoblfd feame 20 is moldedot &gcpalyptbpyiangy@ntkly avoid
rear frame 22 is 12 molded of, e.g. polypropylene having greater
resiBgioe ggaihse hcvemyiozly dvafl ecothérionen winded, bdans 23ier 9 can be
made of, e.g. glass, and lid cover 9 js formed of, e.g. transparent ABS

TEQHISRE Rt e IS RBing Drijédas B miBRseREtigRd hoRtpined on lid
R TS0 LS8, S5 o M PRS0 5,
SO0 Gy R D
gbtainesbendidviewed from the outside of drum washing machine 1 of
which rotary drum 1s 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 vet, 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
sﬁrface-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 the lid cover,
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cover 9 of lid 5, and yet, fixed section 11 including engaging section 8a,

10 which engages cover 9 with lid unit 8 behind lid cover 9, is prevented

from being viewed from the outside of drum washing machine 1 of which

rotary drum is placed horizontally or slariting downward. The drum

washing machine of the present invention allows the user to watch the

laundry through the transparent lid cover and 15 window with the lid
elagedavhiletwashingveatére rinsingpuatentos ydratihgl splashiisterior structure

~ prevented from leaking to the outside. On top of that, the transparent lid

covebis Bttet sk from fheenst tie Y driit cand Brastitdiidengayedwitiiult, the

the lid unit, and yet, a structure desjrably non-visible from the outside,

SRS R KB Rt e@o%ﬂaéﬂmgi% oriSic prédohtddle:  No
fram.being viewed expressly from the outside. Te be mor cific,the .
vt i hus AU GO b G D SE

sRetiong. @nd.itie syiiace HRsRAFisATR KRt ifanspalR it althavah dhey AR quality

modified their 25 surface-shape in order to allow refracting or dispersing

the Krarsmittiag light reflddied:onl the engdginguseaiorcorisistresipeeted. The
allows not losing the transparence or transparent image of the lid cover,

B3 rdndeyen npe rédusingabparahsparehlassd, tvhilbehecispetorstriicta sections
can be prevented from being viewed from the oj?saide. As a result, th

AU v ALHIRG ntaRARE STRRASEESIIH 186RTE obt: hici N T2 diBdpss in the

omponents or np additignal manufacguring steps are 5 needed for
SR B 2o R AERE 5B g D URN iobk L gy of pealks

agﬁlevﬁl%rt%lllsc rum was
%ﬁd@igiﬂ%%lsm@@ﬂtﬁ{a%@@g@ﬁ%i%ﬁépﬁ%@g- e ion including the engaging
section 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 transparent area on its lid cover behind which the
engaging section elastically engages the lid cover with the lid unit, and
yef, 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 1s thus of

use to the users because of its compactness and fine appearance.
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surface in-parts corresponding at least to the respective fixed sections
avoid using finely-embossed process, which incurs the loss in the
transparence due to diffusion reflection, but employ a pattern of peaks 10
and valleys which prevents the fixed sedtfon including the engaging
section from being viewed from the outside. The foregoing pattern
exhibits transparent image as well as a quality look, thereby providing the
@linmnssishing machine with decorative feeling and a fine appearance. 15
The drum washing machine of the present invention allows obtaining a

wide trahspakeht@areavarshanig soveh iehing wHidh hhe celyagingPettibhry drum

lastically engages the lid cover with the lid unit, and yet, this epngaging .
BT CAPOLSHEN NS (oD LR VIBYA AV BB Tl PR AR, drum is

$E§e|§%g g r}r%éﬁr?r%qifé%i%%if%gﬁﬁsc% P%%%Q%e g%eogtod%a%qgi?q .ci"%sttary shaft

rum wa m e Is thus of use to the users because of Its

ppagness apdifing - appeaiance. ddv&Rimst 1M drum Washingrum washing
machine, in which a cylindrical rotary drum having a bottom plate is

placed nea atediybisuph thaitih e ldsubrisnotierded: iomlad ppeniffedt to a front
toward a rear bottom with its rotary shaft 5 kept horizontal or slanting _
gewinwardf andinukingrurh Weshirip Imaehima dhandryds gutheigdiem is driven

drum through a lid provided to a_front sectign of a housing of the washjng X
RABR RSN ERTERD S GRS VAR AbtdF Atble ALy %%%bﬁwafaﬁsapf washing,

:%aristoi%%(arig}é;a%%re(ﬁ;sa%g%vga’shing, rinsing, or dehydrating, 10 wherein, the
wherein, the lid comprises:
a lid unit having a fransparent window through which
the laundry can be monitored externally; and
a transparent lid cover fitted on a front face of the lid
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 1id cover , and a
plurality of engagement stopper holes provided to the lid unit for
receiving the engaging tabs and elastically engalging 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 a surface of the lid cover corresponding to at least
one of the fixed sections has a 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.

2. The drum washing machine of claim 1, wherein the lid cover
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a lid unit having a transparent window through which the laundry can be
monitored externally; and a transparent lid cover fitted on a front face of

the lid unit for covering the lid unit, 15 wherein a plurality of engaging tabs
projecting rearward and placed on a redpface of an outer periphery of the

lid cover , and a plurality of engagement stopper holes provided to the lid

unit for receiving the engaging tabs and elastically engaging the engaging

tabs avithengaginy wediians protidedatodhedid onit fompreventirig the«2@phery of
engaging tabs from slipping off and fixing the lid cover to the lid unit, form
alstuvalitywitsardssbrons ot gie sid ahitaia thenid bovesl dgdersibhnan end face
syrface of the lid cover corresponding to at least one of the fixed sections

ﬁi % ﬁa

B&HHALRIRA RSB {’s a light from inside of the washing
hi b | f dj I} ' :
maching 19,be attleﬁréti?eﬂfgﬁﬂﬁ% ngspﬁﬁsc%% g%t%eé[}iz%%dgg\ﬁévﬁafﬁég'g step, is

throughafr%rﬁ&eé:ove rum ng mac aim erein

the lid.cover b 1has apisuraundiwalhaxtendingiand $WHOYRiRG: 80OWEIL of the
periphery of the lid unit, and the engaging tab Is integrally molded with an

éntl face of the tduitouhdirgapadlo aficha prajieting dvéi cahichdprdiectsigagement
outward and includes a step, is 5 integrally molded with the lid unit and
leepieanithécoatdewdk dfthe uighurhespeh thetihe steplcbrfrontsané to rear of
end face, and the engagement stopper hole extends through the
ﬁhﬁeﬁﬁﬂbeﬁféﬁlﬁo‘ﬁ?‘#ont to rear of the projecting wall. 10 3. The drum

washing machine of claim 1 or claim 2, wherein

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; a.nd
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 fransparent window board sandwiched between the

front frame and the rear frame,
wherein the projecting wall is provided to the front frame,
and an outer surface of the surrounding wall of the lid cover is
generally flush with an outer surface of the projecting wall, and the

rear frame includes a flange facing outward at its front end for fitting
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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 15 stopper hole for being elastically engaged with one of the
engaging hole and the engaging hook; aAd a rear open edge of the
engagement stopper hole. 4. The drum washing machine of claim 3,
wherein the lid unit 20 includes: a front frame and a rear frame forming a
lid framdrand fadranspanent iinflow podec sagdwichedrdeiwaen thd #orh a step
frame and the rear frame, wherein the projecting wall is provided to the
roptirdecer 28 andiale cvidhsuraeteet the siArBunding wall of the lid
cover is generally flush with an outer surface of the projecting wall, and
the rear frame includes a flange facing outward at its front end for fitting

16 to the fropi rame, and g, 1800 fasing outward s MRS WINASIER. surface
provided rear Inside of the projecting wall. 5." The drum wdshing machine

Qfclaignid. yyhergin the surface 5 shape is one of (1) an annular or an are
shaped wrinkle grooved in a radial direction; (2) annular or are wavy form

grooved in the jaglialdireation; oanenl Q13 )slough durfpneklithspeaks drith a radial
valleys formed thereon and
direction;

(2) annular or arc wavy form grooved in the radial direction;
and
(3) rough surface with peaks and valleys formed thereon and

extending in every direction.

6. The drum washing machine of claim 2, wherein the surface
shape is one of
(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 thereon and

extending in every direction.

7. The drum washing machine of claim 3, wherein the surface
shape is one of
(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



extending in every direction. 6. The drum washing machine of claim 2,

wherein the surface shape is one of 15 (1) an annular or an arc shaped

wrinkle grooved in a radial direction; (2) annular or are wavy form

grooved in the radial direction; and (3) rbugh surface with peaks and

valleys formed thereon and 20 extending in every direction. 7. The drum

washing machine of claim 3, wherein the surface shape is one of (1) an

annular or ar{ 3re shghecwfinkdevgrooyedinsasadiala P girdotione @y hereon and
annular or arc wavy form grooved in the radial direction; and 17 (3) rough
sorfasslivigh Ebﬁl@éﬁdiWI@V@%rmed thereon and extending in every

direction.



