i Pl TTH T IMOTH ddddi 11 111111111 *166166* DRUM TYPE WASHI NG
MACHI NE TETETEErErerrerererrerererrerererrrrrrtlr *@0002*  Field of the

I nvention 5 The present invention relates to a drumtype washj i ne
for washing | aundry accommodated in a rotary drumby rotati mmwwﬂmmﬁh MN
drum di sposed in a water tub. Background of the Invention 1

. conventional drumtype washing machine is shown in Fig. 3. As sho®¥'in the
drawi ng, housing 57 of the washing nachine has water tub 53 installed via

a suspension structure. Disposed in water tub 53 is rotary MWHMM ﬂ mm h
15 is provided with nmultipl e BRIMTPEE SAfHIONS MLCHINEts ¢y [m mw
surface and is driven to rotate by drumdriving notor 55. Furthg%mppy
openi ng door 54, which is installed at the front portion of housing 57,

| aundry ca@“b (ioqge into or.unloaded fromrotary drum51 via |aundry 20
Ioading/unFéﬁﬁ#ﬁéLeégﬁiﬁgfg%Eibﬁﬂed at the front portion of water tub 53.
After opening door 54, |aundry and detergent are added in rotary drum 51,
and when the washi ng machine starts, water is supplied in water tub 53 and

also ig rotary diym Lresent invention relates to a drum type washing
machine for washing laundry accommodated in a rotary drum by

rotating the rotary drum disposed in a water tub.

Background of the Invention

10

A conventional drum type washing machine is shown in
Fig. 3. As shown in the drawing, housing 57 of the washing
machine has water tub 53 installed via a suspension
structure. Disposed in water tub 53 is rotary drum 51 which
15 is provided with multiple drum perforations 52 on its
cylindrical surface and is driven to rotate by drum driving
motor 55. Further, by opening door 54, which is installed
at the front portion of housing 57, laundry can be loaded
into or unloaded from rotary drum 51 via laundry
20 loading/unloading opening 58 formed at the front portion of

water tub 53.
| After opening door 54, laundry and detergent are added
in rotary drum 51, and when the washing machine starts,
water is supplied in water tub 53 and also in rotary drum 1

25 through drum perforations 52. Then, when rotary drum 51 is

driven to rotate at a predetermined rotation speed by drum



25 ‘t hrough drum perforations 52. Then, when rotary drum51 is driven to
rotate at a predeterm ned rotation speed by drum -1 driving notor 55, the
| aundry in rotary drumb51 is lifted up in the rotational direction by
agitation bl ades 56 di sposed on the inner cylindrical surface of rotary
drum 51 and drops down upon reaching a specific height, thereby undergoing
. 5 poundi ng notions. After conpletion of the washing process, soiled wash
water is drained, and a rinsing process is carried out in fresh water.
Then, when the rinsing process is finished, a water-extracting process is
carried o@ribjinspiatngss ot ahy HaumiS¢ ak achiagh Wetal isanals spead.g The 10
series of processes described are automatically performed according to a
preset conrfY dinsefReateonsée dlapancse Pat entitiai dr QpeasApplsiecali HibdNe
1997-215893, pp. 3 to 5 Fig. 1). In the conventional drumtype washi ng
machi ne, %Bheerft%“resr of Y Hedr agadr urbadengfumbsadiyngropesiingrandindys 15
door are ranged so that they lie on the substantially sanme |ine, nanely,
on the rotatondPhxi SSFLAE rot &PFCdrdm nFbebher  thédeelly anetdergstirche

| aundry | i.ng/ unl oadi n opening, forned at the front portion of the

wat erJtubf‘l’%ﬁl’{s{ﬂﬁdh ignes ,[9%_ be&hﬁ?l EPMPR&T e ¥ o8B sweshaRJoPRdRE SOt ar y
20 drum - hybky s,preferabl e . to haye as |arge dianmeter of the rotary
drum as p%liliﬁ%ll% ggtspon‘évgég‘pe?% tted "W thi it @  I'lnsing process 1s

carried out in fresh water. Then, when the rinsing process
is finished, a water-extracting process is carried out by
spinning rotary drum 51 at a high rotational speed. The
10 series oI processes described are automatically performed
according to a preset control seqguence (see Japanese Patent
Laid-Open Application No. 18597-215893, pp. 3 to 5, Fig. 1).

In the conventional drum type washing machine,
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centers of the laundry loading/unloading opening and th

(D

15 door are arranged so that they lie on the substantially same
line, namely, on the rotational axis of the rotary drum.
Furtner, the diameter of the laundry loading/unloading
opening, formed at the front porticn of the water tub, is
designed to be smaller than the cross section of the rotary

20 drum. Although it is preferable to have as large diameter
of the rotary drum as possible so long as permi:zted within a
space for installation, the size of the launcry
loading/unloading opening has an optimum size with resﬁect

to the diameter of the door. Accordingly, The
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loading/unloading opening 1is sized with respect +to the

diameter of the door while noting the fact that possiblie



space for installation, the size of the laundry | oading/unl oadi ng opening
has an optinmum size with respect to the dianmeter of the door. Accordingly,
t he 25 | oadi ng/ unl oadi ng opening is sized with respect to the dianeter of
the door while noting the fact that possible -2 installation space for the
drumtype washing machine will be limted if the door is too big. Since

. the laundry | oadi ng/ unl oadi ng openi ng and the door are arranged
concentrically on the rotational axis of 5 the rotary drum and the

di anmeter of the laundry |oading/unloading opening is formed to be smaller
than the lgsamétlatich tdpaootioy dhenfruhergpeswashlingd mepdtinien wiid ofer ont
portion of the rotary drum i . e . , a space that cannot be directly
observed, 11RESFE HE ddsr depropenddRo Thegef ore, 10 user nay fail to notice
any.laundry-in the space and forget_ to take the |aundry out while it is
al'so difficult FoRFBach et H&Wiskde L6aCdRe/ il 9asin® y oPRBABEr oid StHRfar y
of the Inyention 15 Accordingly, it is a primar oS%ect;of tpe resent

i nvention Rgﬂw%ﬁﬁd8r5a89891f%ﬁé%ﬂ%ﬁﬁ?ﬁr cﬁpnéiﬁ% PGP al 8% r uétdre or

facild tating | oadi and,unl oadi ng of_,l aundry to conpensate for, the design
Iinifgtio%RGf tﬁgkgﬁglle?gum 1Y Ocnd gl%mvke- HB% athv laundry

loading/unloading opening is formed to be smaller than the

diameter of the rotary drum, there is a blind spot in the

front portion of the rotary drum, i.e., a space that cannot
be directly observed, when the door is opened. Therefore,
10 user may fail to notice any laundry in the space and forget

to take the laundry out while it is also difficult to reach

the space to take out laundry therefrom.

Summary of the Invention

15

Accordingly, it 1is a primary object of the present
invention to provide a drum type washing machine having a
structure for facilitating loading and unloading of laundry
to compensate for the design limitation of the smaller

20 loading/unloading opening comﬁared to that of the rotary
drum.

In éccordancé- with a preferred embodiment of -the
present -inVentidn, there is provided a drum type washing
machine including: a housing; a water tub disposed in the

25 housing and includes a cylindrical body, the body having a

base on one end and a 1lid for providing a laundry



20 1 oadi ng/ unl oadi ng openi ng conpared to that of the rotary drum In
accordance with a preferred enbodi nent of -the present invention, there is
provi ded a drumtype washing rmachine including: a housing; a water tub

di sposed in the 25 housing and includes a cylindrical body, the body having
a base on one end and a lid for providing a laundry -3 |oading/unl oading
. openi ng ohoédiengt hirioeddinga apdnindy i cal thet atyiedr uwndi sposedl i ndtheabody
of the water tub and having a closed bottomand at its top a rotary drum

openi ng, tbearyotiany divpoepeanifg thei M YFoIed Ahdde S@easd deadsnghe 5
lid of the water tub; a notor installed at a center of the rotary drum

and a doog bﬂ%%@h'%%ﬂﬂbﬁhgnao%%'Hksa@gpa |§%¥§E¥ AL I P PL s %
di sposed at a | ower portlon of the lid mhere the 1id extends inward beyond

an open epd. of, HBGT QALY A UBL; Whengin LR centiial axhs %fldteheaéayﬁ [y 10
Hoobesho

Ioadlng/unloadlng openi'ng 1S positione ove a rotational "axis

t d f th I ndr n unloadln n is
a1 2 R PRt WA obuby Samsmnem v TRy %%/e dﬁcgmj’;’r&?ﬁ %g%d
b bst t | | entric th the |lau | ,oadi pg/ unl oadi ng openi ng;
aﬁdSTSSMzg‘P 3 y%/ﬁjerC‘%p'gt F‘BQ: 0?1V\1d§°ﬁr of‘éﬁ‘f%gf?% iilsi EIE t PR RG Y agfund

laundry anti-trap protrusion disposed at a lower portion of
the lid where the 1lid extends inward beyond an open end of
the rotary drum, wherein the central axis of the laundry

10 loading/unloading opening is positioned above a rotational
axis of the rotary drum and the diameter of the laundry
loading/unloading opening is smaller than that of the rotary
drum opening; and the door is disposed to be substantially
concentric with the laundry loading/unloading opening; and

15 wherein the protrusion is projected to inside the rotary
drum.

In such configuration, the rotary drum is disposed
approximately concentric with and in the water tub, and the
laundry loading/unloading opening formed at the water tub is

20 placed such that its center is positioned above the center
of the rotary drum. Further, the door installed at the
housing is substantially concentric with the laundry
loading/unloading opening. Therefore, when loading or
unloading laundry into or out of the rotary drum by opening

25 the door, user’s line of vision can easily reach the inside
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In such configuration, the rotary drumis disposed approxinately
concentric with and in the water tub, and the |aundry | oadi ng/unl oadi ng
opening formed at the water tub is 20 placed such that its center is
posi ti oned above the center of the rotary drum Further, the door
installed at the housing is substantially concentric with the |laundry

. | oadi ng/ unkoatiengr cdperny ngrumhhéreforahowhemd oaldé ngoaker WIadmgof avndry
into or out of the rotary drum by opening 25 the door, user's |ine of

vi si on capoeasy! YidgacBahhed nshderved ehstihg rsdadys4lr umef ramabeovesand
the |l ower portion of the rotary drum can be observed easily because the

centers of auhaupdr Y1J>9@Qh&g(1f4%9§§hag ofssh NGy and fhe der agg, Positioned

hi gher. Thus, user's line of vision'is hardly” 5 obstructed fron1obserV|ng

the area bBeityaﬁggt ;i dltbgqéy fddefrpda TEOm ML eW;9Q LAt (iseb ol dy ek, for get

to take out any u in the aréa refore, it is p055|b

fabricate g nachl e with such an enh ed featur i hcr ease
user G%nvenggﬁgépeg BF %y © SEEF&B gg rFﬁetié oM3ERY i ﬁg%ﬁr%hdﬁ§§ The
above and ot her objects and features of the present invention will becone
apparent fromthe foll ow ng
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10 descripti‘on of a preferred enbodi nent given in conjunction wth the
acconpanyi ng drawi ngs, in which: Fig. 1 is a cross sectional view of a drum
type washing machine in accordance with a preferred enbodi nent of the
present invention; 15 Fig. 2 is a plan view showi ng a configuration of a
lid of a water tub; and Fig. 3 is a cross sectional view of a conventional
drum type washi ng machine. 20 Detail ed Description of the Preferred

Enbodi mrent Wth reference to Fig. 1, there is described a configuration of
maj or conponents of drumtype washing nmachine 1 in accordance with a

pref er r ed TEodV AENt S tRet25uppEs#Rulinviek i derIsdusFAg B HeasOhePBYn

water tub.3 supported on a suspensiop structure (not shown), and,K -5
cylindri ce}lalﬂ”(ﬁj&f%rﬂ?ﬁ 52h&9i ngt ASHot oM stF f éﬁe-&@“ﬁ’iq?p ed 30F 1RAEEr tub
3 such that the direction R of its rotational axis.is.slanted .at a
specific %ngv{ae&él%t‘ﬁécgégﬁegtlt?“o TS (5t i FORTAT G FERERSH I%l.o ghcrease
Speci fical o rfarArym S is installed in water tub 3 such that its
opening is posicﬁ onedl at the front portion of housing 2 while the bottom
surfagce of rotary drum5 is disposed at the rear portion of housing 2.

Further, rotary _
Brief Description of the Accompanying drawings

The above and other objects and features of the

present invention will become apparent from the following
10 description of a preferred embodiment given in conjunction
with the accompanying drawings, in which:

Fig. 1 1is a cross sectional view of a drum type
washing machine in accordance with a preferred embodiment of
the present invention;

15 ' Fig. 2 is a‘'plan view showing a configuration of a lid
of a water tub; aﬁd

Fig. 3 1s a cross sectional view of a conventional

drum type washing machine.

20 Detailed Description of the Preferred Embodiment

With reference to Fig. 1, there is described a
configuration of major components of ‘drum type washing
machine 1 in accordance with a preferred embodiment of the

25 present invention. Housing 2 has therein water tub 3

supported on a suspension structure (not shown), and



drum5 i's slanted such that the direction R of the. 10 rotational axis
thereof is declined toward the rear portion of housing 2 at the angle 6.
Rotary drumb5 is driven to rotate by drumdriving notor 4 installed at the
rear- portion of water tub 3. Water tub 3 includes cylindrical main body

3a having a base and |id 3b connected to main body 3a, 15 wherein |lid 3b of
. the water tub extends in the negative radial direction (i.e., toward the
center) to provide I|aundry |oading/unloading opening 11 through which
laundry "is |oaded into or unloaded fromrotary drum5. Further, door 8 is
installed @f! andrherlnedosantracalr2a f 6 méthvaing hea 2bdttant  seuf Bgee pordi on
of housing 2 such that it faces |aundry | oadi ng/unloading opening il.
Though | i @38PaREY Fdl nWHbaY Iaiof3 vvétléif‘ tnt3 she dbismydtberh aB sdpaiat e
conponents herein, i- is also possible to formlid 3b and main body 3a
sean essl yras2breR@onpdhigfit . LForsiantsthcat 25 weeediifd Bbaagd enadn body 3a

when they 5re= s B B ot e Bt BT (ol they are manuf Act ur ed
T tor Jdoor B i s Opered R ner SRy 1 PG Hoor e par FRaRFy "Nt Hely
Wi th a transpaegnt it ef¢ &l opantRg RSigle Qf; JRfary. deym 3 can b;?of/éfgrvled
from out si de.
of nousing 2 while the bottom surface of rotary drum 5 is
disposed at the rear portion of h_ousing 2. Further, rotary
drum 5 is slanted such that the direction R of the.
10 rotational axis thereof is declined toward the rear portion
of housing 2 at the angle 6. Rotary drum 5 is driven to
rotate by drum driving motor 4 installed at the rear portion
of water tub 3. Water tub 3 includes cylindrical main body
3a having a base and 1lid 3b connected to main body 3a,
15 wherein 1lid 3b of the water tub extends in the negative
radial direction (i.e., ﬁoward the center) to provide
laundry loading/unloading opening 11 through which laundry
" 1s loaded into or unloaded from rotary drum 5. Further,
‘door 8 is installed at an inclined surface 2a formed at the
20 front surface portion of housing 2 such that it faces

launcdry loading/unloading opening 11. Though 1id 3b and"

main body 3a of water tub 3 are described as separate

components herein, it is also possible to form 1id 3b and
main body 3a seamlessly as one component . For instance,
25 when lid 3b and main body 3a are formed of, e.g., a plastic

‘material, they are molded as one body, or, when they are



Moreover, bellows 15, which is nmade of a flexible elastic body, is

di sposed around | aundry | oadi ng/ unl oadi ng opening 11. Accordingly, when
door 8 is closed, the inner surface of door 8 namkes a pressurized contact
wi th an end of bellows 10 15, to thereby prevent splashed water by the
rotation of rotary drumfromrunning over water tub 3. As described above,
. by having rotary drum5 slanted and installing door 2 on housing 2 to face
the opening of rotary drumb5, |oading and unl oading of |aundry can be 15

P, S8 g iogle.dom, o, Lo kot

t ype washi ng nac n shafl _

conventi onal. vephical washing mREhine hsLypically 1pstalled, becorss,

easi er because having clearance space in front shing machine I71s no

20 | onger Uy eeurTher efars, S ype washing ”%@:F&?e} Cg@ RS ming
imte W t h

configured to be suitable for even small houses wth space.
regard todcaunds y paeadianghunbeadinig xeneni pg:Ala 1oeatéonreht s darmed such

that its center |lies above the 25 rotational axis of rotary drumb5.
Furt her, doer 8nesddi spbsedttayvbedsuhstsantial Ine coneedtri exrsnt bhdauadry -7
| oadi ng/ unl oadi ng opening 11. Since there is an optinmum dianeter of door 8
W th respésiraayer. geelaawendtsal lebicm is made of a flexible elastic
body, 1is disposed around laundry loading/unloading opening
11. Accordingly, when door 8 is closed, the inner surface
of door 8 makes a pressurized contact with an end of bellows
10 15, to thereby prevent splashed water by the rotation of
rotary drum from running over water tub 3.
As described above, by having rotary drum 5 slanted
and installing door 2 on housing 2 to face the opening of
rotary drum 5, loading and unloading of laundry can be
15 performed without a user havihg to bend down, and
installation of drum type washing machine ‘1 in a small space,
€.g., bathroom, where a conventional vertical washing
machine is typically installed, becomes easier because
having clearance space in front of washing machine 1 is no
20 longer reguired. Therefore, drum type washing machine 1 can
be configured to be suitable for even small houses with

limited space.

With regard to laundry loading/unloading opening 11

location, it is formed such that its center lies above the
25 rotational axis of rotary drum S. Further, door 8 is
disposed <to Dbe substantially concentric with laundry



space of washing machine 1, the dianeter of door 8 is snmaller than that of
rotary drum opening. Further, since 5 | aundry | oadi ng/ unl oadi ng opening 11
is sized corresponding to the dianeter of door 8, the dianeter of |aundry
| oadi ng/ unl oadi ng opening 11 is also fornmed to be smaller than that of
rotary drum opening. If laundry | oading/unloading opening 11 and door. 8

. are installed such 10 that their centers are positioned above the
rotational axis of rotary drum5 as described, the blind spot area is nade

smal ler wen &, ol ofy ratary drun | sclasked fgto T ouah Layndy

| oadi ng/ unl oadi g openi n er “opéeni ng oor 8-

accommodatsgdridt -0t afyd@ro&m?% m@[hbﬁr%pgﬁée%d e‘_/"jéhpu_;a(rjlb?i;rl{kfgcﬂ‘-dadca A rom

view. Therefore, it is highly unlike at a user” wou s to take out

any | aundpadeisioge fhenkagaradrufes. 1 Pardiculardneedy $Jranhbpg  §otayy

. drumb5 and installing door at inclined surface 2a fornmed to correspond to
t he angl e sofalileed | nAshor haft r ot amp20-dr dpuh adridf um Fypenadashidigice

machine 1 in accordance with the preferred enbodi mrent of the present

i nverit i onlaumsiry nkoading/wol asgidgumpenday bel vi ewed zedr eccexteansinding

I nventors of the present invention conducted extensive research to find an

opti num aff§l e &of dhehe¢nari orfof dostrar y8. 25tHe undsameneri t afas faoumiyt hat

the preferable angle to be about 30 5 degrees. By slanting rotary drum5
at the loading/unloading opening 11 is also Tormed to be smaller

than that of rotary drum opening. If laundry
loading/unloading opening 11 and door. 8 are installed such
10 that their centers are positioned above the rotational axis .
‘of rotary drum 5 as described, the blind spot area is made
smaller when the inside of rotary drum 5 1is looked into
through laundry loading/unloading opening 11 after opening
door 8. Thus, laundry accommodated in rotary drum 5 can be
15 observed without being hidden from view. Therefore, it is
- highly unlikely that a user woﬁld fails to teke out any
laundry inside the rotary drum 5. Particularly, by slanting
"rotary drum 5 and installing door at inclined surface 2a
formed.to correspond to the angle of inclination of rotary
20 drum 5 as in drum type washing machine 1 in accordance with
the preferred embodiment of the present invention, the
inside of rotary drum 5 can be viewed more extensively.
Inventors of the present invention conducted extensive
research to find an optimum angle © of inclination of rotary

25 arum 5, and it was found that the preferable angle to be

about 30 £ 5 degrees. By slanting rotary drum 5 at the



-8 angl e-0 of about 30 5 degrees, any users, whether they are children
(not infants), adults or people using a wheelchair, can |oad and. unl oad
| aundry conveniently regardl ess of their height. Further, by disposing
| aundry | oadi ng/ unl oading 5 opening 11 and door o such that their centers
are positioned above the rotational axis of rotary drum5 while having
. rotary drum5 slanted, |oading/unloading of |aundry becones easier, and a
user can easily inspect each washing operation step through transparent
door 8. 10 However, since the dianeter of laundry | oading/unloading
openi ng 1langsesfapfepbphsn30hadt Sofdedhreesopeningqueérs ptwhytdennmbeandre
l'aundry | oading/unl oading _ opening 11 is off-centered fromthe rotational
axis of Fgﬂa%eardﬁps, &N Swer 35brtto P ofPePR 8businvat evheabcRais,

extends inward beyond the open end of rotary drum5 to overlap_ with the
rotary'drﬁﬁpoggﬁgﬁapgTHﬁgPa%nq@%ﬁgﬁﬁmﬁ?Qﬁeﬁl%Rﬁkwyr%9%¥€1%§scgﬁet5ﬁ%rof
t he open rotary.gr 5 t hey_may: get.caught between rotary. drum5
and IPd SEQggREfota?§xdr§#gg_Fgfa éépoiéngn %?HggrYo g%%%én 68“@?%@?%%}
crescent - shanedsl ayndon AN o [ARPLOLIUSHAN 16.Lor PLeyent ng: L aundy

y
~ frombeing trapped between rotary drumb5 a IS Tnsta a he

- lover hal fopeet i ik Ofddsd 13hahgkes! ik 3B 24en) RS Wi tH th81e having

rotary drum 5 slantéd, loading/unloading of laundry becomes
easier, and a user can easily inspect each washing operation
step through transparent door 8.

10 . "However, since _the diameter of laundry
loading/unloading oﬁening 11 1s smaller than that of the
opening of rotary drum 5 and laundry loading/unloading
opening 11 is off-centered from the 1r§tational axis of
rotary drum 5, the lower portion of 1lid 3b of water tub 3

15 extends inward beyond. the open end of rotary drum 5 to
overlép with the rotary drum opening. Thus, in case some of
laundry articles come out of the open end of rotary drum 5,
they may get caught between rotary drum 5 and 1id 3b as
rotary drum 5 rotates.

20 _ In order to solve the problem, crescent-shaped laundry
anti-trap protrusion 16 for preventing laundry from being
trapped between rotary drum 5 and 1id 3b is installed at the
lower half portion of 1id 3b, where 1id 3b overlaps with the
rotary drum opening, such that the protrusion 16 projects

25 out toward the inside of rotary drum 5.

Fig. 2 provides a plan view of 1id 3b of water tub 3,



rotary drum opening, such that the protrusion 16 projects 25 out- toward
the inside of rotary drumS. Fig. 2 provides a plan view of |lid 3b of water
tub 3, -9 as viewed frominside. As shown therein, |aundry

| oadi ng/ unl oadi ng opening 11 is disposed such that its center |ies above
the center of rotary drum5 and laundry anti-trap protrusion 16 having its
- central axis belowthe 5 central axis of rotary drum5 is formed in
crescent shape and projected toward the inside of rotary drumS. By having

1 aundry ant,_Qrggag;ogfun:gnlgh&dfaundryA S Eﬁ{qyentgg?fr9n190| Qhﬁ#ﬁf t he

space between T d 3b a resul t pr obl €m0
| aundry Leppgd,due, o cepteye £an t laundry
Ioading/ﬁﬁ%%gﬁigdﬁopeﬁﬁnggll %Qn£€§ p%%veh?edé %&8%6%g%§g?£nt§%arotary drum

5 descri hed,above; akf %rb%v@dya@t 2Qeg SUCH: t hak ol fakln | takes | padidg, and
unl oading of laundry, and it allows for a higher water depth |evel even 15

with a snaldi guedd | byodfrusater becadse nsuppt sedan@ban idxisotnywdriig 5
collects in the rear portion. The drum design also has a di sadvantage such
t hat sl aungryt fanl r akasy «ff uppbarwodrdingat hegs afornesd | bmestrepaiant:, sWdmh is
the lower rear portion of rotary drum5. This laundry's tendency to gather
20 in thenearrageat¢d fawehdr thagnestied by nottatiyodrofm tthe

By having laundry anﬁi—trap protrusion 16, laundry is
prevented from going into the space between rotary drum 5
and 1lid 3b. As a vresult, the problem of laundry being

10 ‘trapped due to the off-centered arrangement of laundry
ldading/unloading opéning-ll can be prevented.

Although slanted rotary drum 5 described above offers
advantages such that it facilitates loading énd unloading of
laundry, and it allows for a higher water depth level even

15 with a small quantity of water because supplied water in
rotary drum 5 collects in the rear portion. The drum design

also has a disadvantage such that laundry in rotary drum 5
would gather -at the lowest point, which is the lower rear
portion of rotary drum 5. This laundry'’s tendency to gather

20 in the rear area 1is further augmented by zrotation of the
drum 5. Thus, it is not possible to provide a satisfactory
degree of detergency ﬁo all laundry articles being washed by
changing their positions in rotary drum 5. In the preferred
embodiment of the present invention, hdwever, the problem is

25 solved by changing the positions of laundry articles in

rotary drum 5 by way of controlling the rotation of rotary

-10-



drum5. Thus, it is not possible to provide a satisfactory degree of
detergency to all laundry articles being washed by changing their
positions in  rotary drum5. In the preferred enbodinment of the present
however, the problemis 25 solved by changi ng the positions of
| aundry articles in rotary drum5 by way of controlling the rotation of
- rotary -10 drum5 driven by drumdriving notor 4 and by way of agitation
bl ades 9 provided on the inner cylindrical surface of rotary drumb5. As
descri beddaboves bgrdiveposbpg dheml adnivyng 5 heoxash ngd undpadigig QReni By of
the water tub such that its center |ies above the rotational” axi$ of the
rotary dramitatien msiadesofS ttheovided yourtine caimnde SeEAnHREeaeXtaRshvel y
when the dgor, which is provided at a position corresponding to the
| aundry | BAdFRGAEH G&#™G -openi ng, i s opened even 10 though the diameters
of the door and the |aundry _|oadi ng/unioadi ng opening are designed to be

i nvention,

smal l er tha

n

that FFEIHe PR ar R (fn openi ng diThesdine e, carceaslaithfirybl i nd

spot s arelggg§nsq%%h%%F and Iaundrénln,the rotary drum can be seen nore

easil'y. As a resu _
ake t la from _the rotary drumsgo that a nore convenient
i %e ?léﬁe%b?%g%éd. be-18ha h

notice andg
washi ng nmac

B

¢ nPBAFY EnIGkefFe1573HRE &WrsePumbultdiaftai itso

the ro ional” axls oi the rotary drum,

tne 1inside of the rotary drum can be seen more extensively

when the door, which is provided at a position corresponding

to the laundry loading/unloading opening, is opened even

10 though .the diameters of the door and the laundry

loading/unloading opening are designed to be smaller than

that of the rotary drum opening. Therefore, areas with

blind spots are made smaller, and laundry in the rotary drum

20

can be seen more easily. As a result, it is highly unlikely
that a user would fail to notice and take out laundry from
the rotary drum so that a more convenient washing machine is

obtained.

While the invention has been shown and described with

-respect to the preferred embodiment, it will be understood

by those skilled in the art that various changes and
. . . . .

modifications may be made without departing from the spirit

and scope of the invention as defined in the following

claims.
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VWil e the invention has been shown and described with respect to the
preferred enbodinent, it will be understood 20 by those skilled in the art
t hat various changes and nodifications nay be made w t hout departing from
the'spirit and scope of the invention as defined in the follow ng clains.
-11 What N alned is: 1.. Adrumtype washing nmachi ne conprising: a

housi ng; 5 3 tarc {%H“ éﬁ%Sed in the housing and includes a cylindrical
body, the body having a base on one end and a Ilid for providing a |aundry
loading/unloading opening on the other end; a cylindrical rotary drum

di sposed in the of t he wat er tub and havi ng a cl osed bottom and at
its top a Eotar@ n?%%%h? 1Q9u9%9§H&FyC8WEﬁ+%b%%1ng bei ng di sposed on

the sane side as the lid of the water tub; a notor installed at a center
of the rotary dPulPYSi"@bor installed in the housing; and 15 a | aundry
antl-trap protru5|on dlsposed at a lower portion of the |lid where the |id

ext ends’ i nward BeyHdan tUBpetl IWRFSF the Wﬁ aPQuaing aiter énalufescentral

axis of the |aundry _
cylindrical body, the body having a base on one end and a lid

for providing a laundry loading/unloading opening on the
other end;
a cylindrical rotary drum disposed in the body of the
10 water tub and having a closed bottom and at its top a rotary
drum opening, the rotary drum opening being disposed on the
same side as the 1id of the water tub;
a motor installed at a center of the rotary drum;
a door installed in the housing; and
15 a laundry anti-trap protrusion disposed at a lower
portion of the 1lid where the 1lid extends inward beyond an
open end of the rotary drum,
wherein the central axis of the laundry
loading/unloading opening is positioned above a rotational
20 axis of the rotary drum and the diameter of the laundry
loading/unloading opening is smaller than that of the rotary
drum opening; and the door is disposed to be substantially
concentric with the laundry loading/unloading opening; and
wherein the protrusion is projected to inside the rotary

25 drum.
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| oadi ng/ unl cadi ng opening is positioned above a rotational 20 axis of the
rotary drum and the dianeter of the |aundry | oadi ng/ unl oadi ng opening is
smal ler than that of the rotary drum opening; and the door is disposed to
be substantially concentric with the |Iaundry | oadi ng/unl oadi ng openi ng;
and wherein the protrusion is projected to inside the rotary 25 drum -

. 12 2. The washing machine of claiml, wherein the |id and the body of the
water tub are seanlessly forned. 5 3. The washi ng nachine of claim1,
wherein the rotational axis of t he rotary drumis slanted such that the
direction 9f tﬁgﬁrota |onal lS th reg{fl i s declined tomards t he rear

portion of “the 4hH4 f“ﬁg 48 © hobed" iorsHt et ihel T4 @ROLES drum

openi n

P 9- bogy of the water tub are seamlessly formed.

3. The washing machine of claim 1, wherein the rotational
axis of the rotary drum is slanted such that the direction of
the rotational axis thereof is declined towards the rear
portion of the housing and the door is disposed to face the

10 rotary drum opening.

- 13 -



