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5 The present invention relates to a shing machine for

per form ng washing, rinsing and mater‘ mmwmmmmgm processes by rotating a
rotary drum accommodating | aundry ther ckground of the Invention
Wth regard to a drumtype washi ng machi né®'*4 rotary drumis disposed in a
water tub such that its rotational axis is horizontally oriented or
slanted with respect to the 15 horizontal direction, and thus |aundry and
water in the rotary drum t edRiMd HRBWSNAIHINOMACHENEpoOrti on of the drum

Accordingly, when the rotary drumis rotated after loading laundry
therein, the rotary drumtends to vibrate. Particularly, if laundry is

ora e vy g e por{ o or, 20, e rotery v s o TR,

speed, the water tub accommpdating the rotary drum therein woihgvi brate
considerably. In order to elimnate the vibration generated by rotating

the rogary dFUWIngegyggéﬁyhlhegngggﬁf¥g¥§§§§dto a drum type washing

machine for performing washing, rinsing and water-extracting

processes by rotating a rotary drum accommodating laundry

therein.

10 Background of the Invention

With regard to a drum type washing machine, a'rotary
drum 1is disposed in a water tub such that its rotational
axis is horizontally oriented or slanted with respect to the

15 horizontal direction, and thus laundry and water in the
rotary drum tend to gather in the lower portion of the drum.
Accordingly, when the rotary drum is rotated after loading
laundry therein, the rotary drum tends to vibrate.
Particularly, if laundry is unbalanced toward one portion of

20 the rotary drum during a water-extracting process in which
the rotary drum is rotated at a high speed, the water tub
accommodating the rotary drum therein would <vibrate
considerably. In order to eliminate the vibration generated
by rotating the rotary drum, one approach has been suggested

25 to support the water tub with a vibration damper having a

high shock absorbing capacity, thereby reducing the



25 to support the water tub with a vibration danper having a high shock
absorbing capacity, thereby reducing the -1 anplitude of vibration (see
Japanese Patent Laid-Open Application No. 1994-327892, pp. 2 to 4, Fig.
i). In the rear portion of the water tub accommpbdati ng the rotary drum
therein, since a bearing for holding in place a 5 rotating shaft of the
rotary drum a drumdrivi-ng notor, and so forth are disposed, the center of
gravity is biased towards the rear portion of the washing machine. To
support the water tub constructed in such manner, the vibration 'danper
can be di spogdd Blow ohe vdmration gréeseey. Jhprever, ot waletdtObeh s
very unstabl e since the water tub which accomodates therein the rotary
drum in whi®eP 4 &S ha- WaPer3AdE82ar BEnd2i $osdppéiited 1at- a
non-equilibriumposition wth respect to the center of gravity.
Accordingly, a EEI& Mg 3ei Mt d?ngEEdw@ﬁth§thﬁﬁC?ﬂWQ$%fﬁ?? e 15
water tub tg .halan he, front wej.ght w t.h the rear [ pp, an e
vi bration e?rrperyai %P%%lsgggge%lﬁlél oW t he ace%?aefl%‘? ?HEY\%\?E enS i BFRThet
the upper pQiddion fsﬁ@@tm@EeﬁggugokgrgeEQ%.,C@|@§ %ﬁ%ﬂﬁg‘M%é¥3£b¥pﬁ£
mul tiple tensioned spring menbers in order to maintain-a ance of
water tub 20 wresercenter afspbaxkly &8e CQUAMOUYY ghilted throughout g
towards the rear portion of the washing machine. To support
the water tub constructed in such manner, the vibration
damper can be disposed below the center of gravity. However,
10 the water tub is very unstable since the water tub which
accommodates therein the rotary drum in which laundry and
water move around is supported at a non-equilibrium position
with respect to the center of gravity. Accordingly, a
balancing weight is disposed in the front portion of the
15 water tub to balance the front weight with the rear weight,
and the vibration damper is disposed below the center of the
water tub. Further, the upper portion of the water tub is
elastically biased upwardly .by multiple tensioned spring
members in order to maintain a balance of the water tub
20 whose center of gravity is continuously shifted throughout
the rotation of the rotary drum.
In the above-described conventional structure,
numerous components are necessary in order to maintain the
balance of the water tub and absorb the vibration thereof.

25 In particular, among the components, the balancing weight

and the like are considerably hea&y. As a result, the gross



the rotation of the rotary drum In the above-described conventional
structure, numerous conponents are necessary in order to maintain the
bal ance of the water tub and absorb the vibration thereof. 25 In
particul ar, anong the conponents, the bal ancing weight and the like are
consi derably heavy. As a result, the gross -2 weight of the drumtype
washi ng machi ne becomes significantly large. Therefore, transporting such
a drum type washing machine would require a high degree of |abor, which
woul d then increase the overall cost of such a washing 5 machine. Sunmmary
of the InvefRiBH It 95, tHe ef shdiman @pect wishieg pr G_E@fmmeﬂveri?eemmeao
to provide a drumtype washi ng machi ne having a supporting structure
capgbl e of %nbﬁifg[rﬁﬁ}%t ilarﬁ thghﬁ&]ee?ﬁcr@l'oftéanﬁa%)éiﬂpab_?&?nﬁod@?f?ﬁ a
ry dru erein. b also . effectjyely elimnating the vibration o e
et e tub honr CeilS: At TRk rE i ghiSlor SERE CRaceh 1RPT 15

causi ng anincre { _ _
I n accordangg W thya i £5LnPERESL odinent jof  the present_ invention,
there is providcljuled‘b%@déu%] %g}pe %vgshlg%g%@r%achl & it GOTd r?gf:0 Sau%_(])u%l%@s%?g
wat er sub wHdnhaecomopdated in the housing, the water tub unit having: a
cylindrical

Summary of the Invention

It is, therefore, an object of the present invention

10 to provide a drum type washing machine having a supporting
structure capable of not only maintaining the balance of a
water tub accommodating a zrotary drum therein but also
effectively eliminating the vibration of the water tub
without causing an increase in the weight of the water tub.

15 In accordance with a first preferred embodiment of the
present invention, there is provided a drum type washing
machine including: a housing; a water tub unit accommodated

in the housing, the water tub unit having: a cylindrical
water tub having a bottom; a cylindrical rotary drum having

20 a bottom, and being accommodated in the cylindrical water
tub; a rotating shaft fixed at a center of a lower surface

of the bottom of the cylindrical rotary drum; a bearing for
supporting the rotating shaft, the bearing being fixed to a
lower surface of the bottom of the cylindrical water tub;

25 and a drum driving motor coupled to the rotating shaft; at

least one vibration damper, a lower portion of said at least



water tub having a bottom a cylindrical rotary drum having 20 a bottom
and being acconmpdated in the cylindrical water tub; a rotating shaft
fixed at a center of a |lower surface of the bottom of the cylindrical
rotary drum a bearing for supporting the rotating shaft, the bearing
being fixed to a |ower surface of the bottomof the cylindrical water tub;
25 and a drumdriving notor coupled to the rotating shaft; at |east one

vi bration danper, a |ower portion of said at least -3 one vibration danper
being fixed at a base portion of the housing; and a biasing nmenber,

wher ei n sai dnat viéasit iohe darmpeat bed ndanpekeSURROTd ShhBe Wk druls ting ke at
a first position, the first position being |ocated closer to a front 5
side of thehhossngg tdrah a deldeingf mgmieirt,y whetdenwaierd kub lddt | Speand
the biasing nmenber elastically biases the water tub unit toward at |east
the front sy#erafiphe dwusng suEPartsecohe pester oyl ghedtt han thefirsst
position. In the above configuration, the water tub unit 10 accommpdating
the rotary BPnttRBrefh®i $1FSpHAEF I tIRingincateonh dhaper Wwhi ehfrent

di d bel th ter,tub.unit . such that its position is | ocated cl oser
tIOSItO(r)\Z%f r oﬁ?&)@%d T \c,)\%‘? hBHEAEPn g 1AThan® t RENEER é?ipo‘ﬁr@?’é{?ii’t Plofthhewabeser

tub unit iéubTﬁ?lri%f Oirse,’ 51@5 \Q%iegtgiaosfi:r%g?erlne%tegr etlua%tlirgzia{[lliys biases the
water tub unit toward at least the front side of the housing

at a second position higher than the first position.
In the above configuration, the water tub unit
10 accommodating the rotary drum therein is supported by the
vibration damper which is disposed below the water tub unit
such that its position is located closer to the front side
of the housing than the center of gravity of the water tub
unit 1is. Therefore, the weight of the water tub unit is
15 supported by the vibration damper while suppressing the
vibration of the water tub unit at the same time. Further,
since the water tub unit is supported at the position
located closer to the front side of the housing than the
center of gravity is, the water tub unit tends to fall back
20 toward the rear side of the washing machine. Such tendency,
however, is offset by the biasing member, which elastically
biases the upper portion of the water tub unit toward the
frpnt of the housing. Therefore, the water tub unit can be
maintained in a predetermined position in the housing of the
25 washing machine while suppressing the vibration of the upper

portion of the water tub unit, thereby realizing a reduction



15 supported by the vibration danper while suppressing the vibration of
the water tub unit at the sane tine. Further, since the water tub unit is
supported at the position |ocated closer to the front side of the housing
than the center of gravity is, the water tub unit tends to fall back 20
toward the rear side of the washing machi ne. Such tendency, however, is
of fset by the biasing nenber, which elastically biases the upper portion
of the matQ&v?%%tﬂgg&vgpmard the front of the housing. Therefore, the

wat er tub unit can be rmaintained in a predeterm ned position in the

housi ng of the 25 washing machi ne while su essi t he yipration of the
upper portion ﬁfl 958~ C@rw’ttgb'“ gefond R%@@Q@eﬂg&ﬁgﬁe% Ogt eaLREMEn -4 of
vibration level. In accordance with a second preferred enbodi nent of the
present i nugeniion, therene previded v diaun dype washype nvechine gompeising a
conprising: a housing; a water tub unit acconmmodated in the housing, the

vater tub Uusidg;idNelatéd b uditCydcbRBhodaledWattBe Houdida whe gy @ted @lib Aifit @
cylindrical rotary drum having a bottom and being accomopdated in the

cylindriccal; water tub:..a; .rotati f . t
surfacesoflPﬁguﬁ%%t%EY%ﬁd?ﬁ%l@ég i#’ﬁ%%é %rd@%ﬁé&ﬂ?J&ﬁggggggg?%ggggﬁhl
supporting the rotating shaft, the bearing being fixed to a |ower surface
of the bot tRAHIBE ahrbtesy AR Heing aggpmamodatqd theney lindmeah WRteFitHE: Aot or
coupled to the rotating shaft; a pair of left

rotating shaft fixed at a center of a lower surface of the bottom of the

cylindrical rotary drum; a bearing for supporting the rotating shaft, the
bearing being fixed to a lower surface of the bottom of the cylindrical water

10 tub; and a drum driving motor coupled to the rotating shaft; a pair of left
and right vibration dampers, lower portions of the pair of vibration dampers
being fixed at a base portion of the housing and upper portions of the pair of
vibration dampers being coupled to a lower portion of the water tub unit;
and a biasing member installed between a rear side of the housing and a

15 lower rear surface of the water tub unit, wherein the pair of vibration
dampers support the water tub unit at a first position, the first position
being located closer to a front side of the housing than a center of gravity of
the water tub unit is, and the biasing member elastically biases the water
tub unit toward at least the rear side of the housing at a second position

20 lower than the first position the second position being an installation point
of the biasing member on the lower rear surface of the water tub unit, and

wherein the pair of vibration dampers serve to support the weight of the



and right vibration danpers, |ower portions of the pair of vibration
danpers being fixed at a base portion of the housing and upper portions of
the pair of wvibration danpers being coupled to a |lower portion of the
water tub unit; and a biasing nenber installed between a rear side of the
housing and a 15 | ower rear surface of the water tub unit, wherein the pair
of vibration danpers support the water tub unit at a first position, the
first positj i I : j i than a
center of gragr B oftt AL THe B1aTgE rhpBet LlYeqhFe lnr O WA
elastically hiases the water tub it toward at. | east. the rear side of the
housi ng at‘H“Eg@H%beBB%VHH’%ﬂQ@N? ef%%ﬁ“@%B?fb?gPuﬁggition t he second
position being an installation point of the biasing nenber on the | ower
rear surface of Inhdevwtioye configunationathe wateartaibruniie tpadenegf tos/fadl badkon
danpers serve to support the weight of the -5 water tub unit, while the
bi asi ng nMerbears ¢hy @sat Qidléf(ﬂ\/cﬁ@thddémgiﬂ@i QipprdbsedBy thé bR nikmbewpl ed
toward the rear side of the housing. In the above configuration, the water
tub unit's Yyt 0 1 o 1 he . [ the . sing is

Sea HPPREE MOmRBin uliffic I aiihubORin hE RrBdctb I H0

suppr esSed e brasing ne unit can be

mai nt ai ned in,the,predgﬁernined position in.the housing of, the washing
machi ne whiBo8itieIpHt ERe haysingeot thewashipgmaipe winde puneressiid then of the
water tub unit, thereby realizing a reduction of vibration level. In

accordance with a third preferred enbodi nrent of the present

-5a-



invention, there is provided a drumtype washi ng machi ne conprising: a 5
housing; a water tub unit acconmpdated in the housing, the water tub unit
including: a cylindrical water tub having a bottom a cylindrical rotary
drum having a bottom and being acconmodated in the cylindrical water tub;
a rotating shaft fixed at a center of a |ower surface of the bottom of the
cylindrical rotary drum a bearing for supporting the rotating shaft, the

10 bearing i i . t | indrical
watertuby gt AR K REh URLRRD fub SRR A e Bk, | "2 e
of left and,right ﬁi bb:{a%.io danpers, |ower portions of the pair of
vibration dafpeen opxitrgtiondedelst a base portion of the housing and upper
portions of the pair of vibration danpers being coupled to a | ower portion
of the water tuldnuascerdance varl aathird preforeesi embodithent ofitle presentnd bi asi ng
menber installed between a rear side of the housing and a | ower rear

surface of ihhentiei ethelrslls provided Whifueh Bypd GraRBing Aachifd adhpRistaimer s
support the water tub unit at a first position, the first position being

I tedccl . j f I: . jt f
the wat & toRe e Vet TP iR oghiafod BT Rane HiRRufh, R0 e S yBABNL 'V e
wat er tub unit toward at I,ezﬁzt thequont, side of the _hqusing at a second

posi ti on hilgAddingsexlmdrncalwatesdupi havingd hettomea sylindsical refgryisasey
elastically biases the water tub unit toward at |east the -6 rear side of
t he housi ndraaing atbvittampasd bieorg howermblated: imetHei eydindrocsil twatiey tthea third
position being an installation point of the second biasing nenber on the
lover rear rstithRe shaft Rl ¥G4 eEntctfiotwer BRUMBRITEhE bob® P 8F EhOf
cylindrical rotary drum; a bearing for supporting the rotating shaft, the
10 bearing being fixed to a lower surface of the bottom of the cylindrical water
tub; and a drum driving motor coupled to the rotating shaft; a pair of left
and right vibration dampers, lower portions of the pair of vibration dampers
being fixed at a base portion of the housing and upper portions of the pair of
vibration dampers being coupled to a lower portion of the water tub unit ;
15 and a first biasing member; and a second biasing member installed between
a rear side of the housing and a lower rear surface of the water tub unit,
wherein the pair of vibration dampers support the water tub unit at a first
position, the first position being located closer to a front side of the housing
than a center of gravity of the water tub unit is, the first biasing member
20 elastically biases the water tub unit toward at least the front side of the

housing at a second position higher than the first position and the second

biasing member elastically biases the water tub unit toward at least the



vi bration danpers serve to support the weight of the water tub unit, while
5 the biasing nenbers serve to prevent the water tub unit from being topped
toward the rear side of the housing. -6a In the above configuration, the
water tub unit accomodating the rotary drumtherein is supported by the
vi bration danper that is | ocated below the water tub unit such that its
position is located closer to the front side 5 of the housing than the
center of LR t t he
water tub apft oide e IdEhe e Wibird Pllich R 1ok REAR B -%998*3%%?2@9?%9 the
vibration o wat er tub unit urther, since the tub unit is
suppor t ed 5}1ft‘ﬂléosflPPEtbeb%%?PHBﬁta}lgé&t’bHO‘@lt@%?“ s0e0! bHEE BT of 1t he
housi ng than the center of gravity 1is, the water tub unit tends to fal
back towar dhedeweraear sirfecobf threwatshiuvbgundcandaevheSaonthepdarmfy, however,
is offset by the first biasing nmenber which elastically biases the upper

portion of dibftied @amipeds daive foOMBIpdet tRE wleli €Y oftheSk S rAubt it 'WHAENY and,

al so by the second biasing nenber which elastically biases the water tub

t ot t t I
than 't fie #?1?20?5%0%"*Pf%lﬁo%é’?%%ﬁ%em‘e"?% B aRePlot Ui GO b ARE b, 2T on
danper. Therefore, the %g uni.t can be

toward the rear s1 e f t ousing.

-6a-



20 maintained in a predeterm ned position in the housing of the washing
machi ne whil e suppressing the vibration of the upper and the | ower portion
of the water tub unit, thereby realizing a reduction of vibration. In the
first to the third preferred enbodiments of the 25 present invention, the
water tub unit is disposed in the housing such that a front side of the
rotating shaft of the -7 rotary drumis |ocated higher than a rear side
thereof. In such a case, it is possible to elastically naintain the water
tub unit nore effectively in a predeterm ned position, thereby realizing a
reduction of vibdatidhe 5 &#powecorcdadcgurath drhe priesentaiteventtiuin, et
water tub unit whose center of gravity lies near the rear side can be
supported iaFINEPRRIBIRG Ghet heoWashi sy umachieecwhi lle | syrppatadcédyi sthvel |
mai ntai ned. Further, it is possible to construct a vibration danpening

structure oot tEcti FPeE0 'Stppr é8si T 1A vPBL Y| diiof BRETwe B Wb
onit by usiggan sl asLic suphorty Bl i Dose ptien of Lis Drauloe, gt The
appar egt framife 1allQWo"e ndesEhL PELORYT dMe prpfe)red grpodiEnts given

unit is. Therefore, the weight of the water tub unit is

supported by the vibration damper while suppressing the

vibration of the water tub unit. Further, since the water

tub unit is supported at the first position located closer

10 to the front side of the housing than the center of gravity

is, the water tub unit tends to fall back toward the rear

side of the washing machine. Such tendency, however, is

offset by the first biasing member which elastically biases

the upper portion of the water tub unit towards the front

15 side of the housing and, also by the second biasing member

which elastically biases the water tub unit to at least the

rear side of the housing at the third position lower than

the first position where the water tub is supported by the

vibration damper. Therefore, the water tub unit can be

20 maintained in a predetermined position in the housing of the

washing machine while suppressing the vibration of the upper

and the Jlower portion of the water tub wunit, thereby

realizing a reduction of vibration.
In the first to the third preferred embodiments of the
25 present invention, the water tub unit is disposed in the

housing such that a front side of the rotating shaft of the



conjunction wth the acconpanying drawings, in which: Fig. 1 is a cross
sectional view showi ng a supporting 20 structure of a drumtype washing
machi ne in accordance with a preferred enbodi nent of the present

invention; Fig. 2 presents a front -view of the supporting structure; and
Fig. 3 shows a front view show ng the configuration of 25 a vibration
danper used in the supporting structure. -8 Detail ed Description of the
Preferred Enbodi ments Figs. 1 and 2 show a supporting structure for
supporting water tub unit 5 in drumtype washing machine 1 5 in accordance
with a pref@T@d efbomi rentl BRatEtk preient thavent terr Witde theremft 5n

i ncl udes rotaHY drum 2, water , tub 3 aggonnndating rotary drum 2 therein,

rotating shaft 28 CoRRect®d €6 tRBSFOPAPy f umiEShidr that "Beatrig e8he

holds in I er ry drum?2's ratati.ng.,shaft 2a. The bearing 68 is. 10
nount ed onRggﬁ%ﬂegﬁéug?ééemSFeaeggffé%W%%yWéﬁb@Iﬁﬁ? ,t%ﬁmﬂnﬁgu%?%+?%?%g

motor 7 is @9@9§5§e9659%£9§g;hn9eaﬂegﬁo%aof Wﬁ%%%xﬁ!g#unit 5 is slantingly

di sposed in housinhg 6 o ing machine I withits 'ront portion raised,
and the weight afh wat@6r&HACHNIidni S HSUPPREEEHE DY B, i 160 ekt J5 and

right vibration danpers 70 installed at the base portion
tub unit whose center of gravity lies near the rear side can
be supported in the housing of the washing machine while its
balance is well maintained. Further, it is possible to
construct a wvibration dampening structure for effectively

10 suppressing the vibration of the water tub unit by using an

elastic support.

Brief Description of the Drawings

15 The above and other objects and features of the
present invention will become apparent from the following
description of the preferred embodiments given in
conjunction with the accompanying drawings, in which:

Fig. 1 is a cross sectional view showing a supporting

20 structure of a drum type washing machine in accordance with
a preferred embodiment of the present invention;

Fig. 2 presents a front wview of the supporting
structure; and
Fig. 3 shows a front view showing the configuration of

25 a vibration damper used in the supporting structure.



of housing 6. Since water tub unit: 5 has heavy conponents, such as
bearing 68 and drumdriving notor 7 near a |lower surface of a bottom
thereof, the center of gravity of water tub unit 5 |ies near the |ower
surface of the bottomof 20 water tub unit 5, and vibration danpers 70 for
supporting water tub unit 5 are di sposed bel ow water tub unit 5 such that
their locations are |ocated closer to the front side of housing 6 than the
center of gravity of water tub unit 5. Further, first coil spring (first:
bi asing nenber) 71 is 25 installed between upper supporting netallic part
75 fixed orPetidel epppeespovipidanobfwaher Prelfe3 radd Brfdioergisde of housi ng
-9 6 so that water tub unit 5 is elastically biased toward the top front
portion of housing 6. First coil spring 71 prevents water tub unit 5,
which is supported by vibratiqon _danpers 70 di sposed at a position |ocated
closer to the 5 fr&ft sitle 8F%hodsi MY t han FHEPCEREEE of [GrRbYSE o{(f%t er
tub unit 5 and toward the fraont side of housing 6, from fallin ac
toward the Sr%paE?O%ti’ldrégoWaﬁgﬁs%ﬁlgb G?Hﬁr%hép, (%%Lg[“aaﬁ??i SR=C9 76 r&tC qd 1
springc71, c i ring.,.(secon i.asd n r),.72 is.installe

bgt weg% theﬁ?egr%%s?i gncﬁ%ol{'ovgggusal\eng‘%fgné%ﬁeginggweg?%?égr %fur glge I%fe%\e/artlter
tub unit 5,inwer ebf. t hRakBst ald@tion: pei nthofyfacond: 01! a$htd NG 7ga 08

tub 3 accommodating rotary drum 2 therein, rotating shaft 2a
connected to the rotary drum 2 such that bearing 68 holds in
place rotary drum 2's rotating shaft 2a. The bearing 68 is
10 mounted on a lower surface of a bottom of water tub 3, and
drum driving motor 7 is connected to rotating shaft 2a.
Water tub unit 5 is slantingly disposed in housing 6 of
washing machine 1 with its front portion raised, and the
weight of water tub unit 5 is supported by a pair of left
15 and right vibration dampers 70 installed at the base portion
of housing 6. Since water tub unit 5 has heavy components,
such as bearing 68 and drum driving motor 7 near a lower
surface of a bottom thereof, the center of gravity of water
tub unit 5 lies near the lower surface of the bottom of
20 water tub unit 5, and vibration dampers 70 for supporting
water tub unit 5 are disposed below water tub unit 5 such
that their locations are located closer to the front side of
housing 6 than the center of gravity of water tub unit 5.
Further, first coil spring (first biasing member) 71 1is
25 installed between upper supporting metallic part 75 fixed on

the upper portion of water tub 3 and the top side of housing



the lower rear surface of water tub unit 5 is at a lower Ilevel than the
supporting position in the water tub unit 5 by vibration danpers 70. By
nmeans of second coil spring 72, 15 the tendency of water tub unit 5 to fall
back toward the rear side can be nore securely prevented. As shown in Fig.
3, each of vibration danpers 70 includes oil danping device 78 and coil
spring device 79, wherein the two elenents are coaxially disposed and oil
20 danping device 78 is fabricated by filling a cylinder with oil and
sealing it. Further, coil spring device 79 is installed at the |ower
portion of @idodamptngaderi caiy&ursuchs tBatlukcgar1axt enich AW COMRFESShe AS
for the piston rod 84, around which coil spring device 79 is disposed, its
free end 2543 finced oposuppor t iofg hablkéndg3 €ia befifret ngomat espaking7.71
Further, while one end of supporting shaft 85, whichis a -10 part of oi |
danpi ng deR*®/eB;S | Yafpxed- Wt Wikt tbp pdritdlonis obuppbriadping dehiaei ds,
the other epnd of supporting shaft 85 is fixed at_the |ower suppo[tl ng
metal | ic pdt™SRFSi 40 bAiFEPERE ndk ed aPOPILiBNRot@e§tedurAoser sitant timgl y

di sposged such that.iits _rotati.onal axis is declined fromthe front side
corrpesig)ond#\rgor%to T19° 0pEniivy S 145 e’[o%l'd the rFeaFesj @€ gravity of water

tub unit 5 and toward the front side of housing 6, from

falling back toward the rear side of housing 6. Further, in

addition to first coil spring 71, second coil spring (second

biasing member) 72 is installed between the rear side of

10 housing 6 and the lower rear surface of water tub unit 5,

wherein the installation point of second coil spring 72 on

the lower rear surface of water tub unit 5 is at a lower

level than the supporting position in the water tub unit 5

by vibration dampers 70. By means of second coil spring 72,

15 the tendency of water tub unit 5 to fall back toward the
rear side can be more securely prevented.

As shown in Fig. 3, each of wvibration dampers 70

includes o0il damping device 78 and coil spring device 79,

wherein the two elements are coaxially disposed and oil

20 damping device 78 is fabricated by filling a cylinder with

oil and sealing it. Further, coil spring device 79 is

installed at the lower portion of oil damping device 78 such

that it can extend and compress. As for the piston rod 84,

around which coil spring device 79 is disposed, its free end

25 is fixed on supporting table 73 via buffering material 77.

Further, while one end of supporting shaft 85, which is a



corresponding to its base portion. Therefore, a user only needs to bend
hi s/ her waist slightly to | oad and unload 10 | aundry after openi ng door 9
installed at inclined surface 6a fornmed on the front side of housing 6.
Further, since it 1is no |longer necessary to secure too nuch cl earance
space in front of washing machine 1, it can. be installed in a snal

space of a bathroomor the like. 15 In the above configuration, water tub
unit 5is maintained in a predeterm ned position in the manner as
follows: the weight of water tub unit 5 is supported by vibration danpers
70; the temuencyobdf owdt eranpumaindeviceo78f alils backedluett ahiet s pport iag
posi tion ahead of the center 20 of gravity is offset elastically by first
coi | spring7ioihhfrEPsBE0RGVESH %hritee 7ot kappeafemtts supnditsimuppom it ng.
Further, since water tub unit 5 is elastically supported by vibration
danpers 70 &nhd>fi ristXehdaSedditl ¢6MRTs pPYRRIRT 7ANT afg t7d ligs pret b velty, Vide

vi bration qf %ﬁe upper and.t?e 25 | ower portion of water tub unit 5
accorrpanyiﬁ%fl BC T3¢ aPF Rt 18t Fdtary drum 2 can be suppressed, and, at the

AT R e RS, LAnEestan,of Aheulbeation, gy heust g ©

aforementi of®dational axis is declined from the front side
corresponding to its opening, and toward the rear side
corresponding to its base portion. Therefore, a user only
needs to bend his/her waist slightly to load and unload

10 laundry after opening door 9 installed at inclined surface
6a formed on the front side of housing 6. Further, since it
is no longer necessary to secure too much clearance space in
front of washing machine 1, it can be installed in a small
space of a bathroom or the like.

15 In the above configuration, water tub unit 5 1is
maintained in a predetermined pogition in the manner as
follows: the weight of water tub unit 5 is supported by
vibration dampers 70; the tendency of water tub unit 5 to
fall back due to its supporting position ahead of the center

20 of gravity is gffset elastically by first coil spring 71
while second coil spring 72 supplements to this supporting.
Further, since water tub unit 5 is elastically supported by
vibration dampers 70 and first and second coil springs 71
and 72 respectively, the vibration of the upper and the

25 lower portion of water tub unit 5 accompanying the rotation

of rotary drum 2 can be suppressed, and, at the same time,
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construction, by starting an operation after loading laundry 5 into rotary
drum 2 by opening door 9 installed at the front portion of housing 6, water
fills water tub 3 fromwater supply unit 12 up to a predeterm ned water

| evel corresponding to the laundry anount. Thereafter, rotary drum?2 is
driven to rotate by drumdriving notor 7, thereby 10 executing washi ng,
rinsing and water-extracting processes in order. In accordance with the
present invention discussed heretofore, by supporting the weight of the
water tub accommodating the rotary drumtherein at a position away 15 from
its center sipgrevsiygbyhreansanémiHeivhbodt itdie dappeasionan®d Wousing 6

el astically biasing the water tub at another position, the water tub unit

i s maintai el vashangredehénsi Aedsposiltli.on. Therefore, a vibration caused
by the rotation of the rotary drumcan be effectively prevented from being
transmtted to 207 herHBusiYRE ovashéngmimediudye 1 n hparitna ubprenhet poesént

i nvention can be a Plied Eo a _drum type washi ng machine, _which has a water
tub unit sl%ﬂ??ﬁﬁFg UPEpoS¥d SEE TR EaSIRST AN R aeE LpRéaeg njaerdry

laundry. Whjle the_invention s been sho and descrihed with 25 respect
to the%prefé??%drgﬁ%SHigﬁﬂm %TE¥M?Pe%én%ﬁa89§t80&n35? s Al ki P eBTPREL he

art that Va§$PH§OHhQH9e§o§ang 6, water fills water tub 3 from water

supply unit 12 up to a predetermined water level
corresponding to the laundry amount. Thereafter, rotary
drum 2 is driven to rotate by drum driving motor 7, thereby

10 executing washing, rinsing and water-extracting processes in
order.

In accordance with the present invention discussed
heretofore, by supporting the weight of the water tub
accommodating the rotary drum therein at a position away

15 from its center of gravity by means of the vibration dampersg,
and by elastically biasing the water tub at another position,
the water tub unit is maintained in a predetermined position.
Therefore, a vibration caused by the rotation of the rotary
drum can be effectively prevented from being transmitted to

20 the housing of the main body. In particular, the present
invention can be applied to a drum type washing machine,
which has a water tub unit slantingly disposed to make
easier loading and unloading of laundry.

While the invention has been shown and described with

25 respect to the preferred embodiment, it will be understood

by those skilled in the art that wvarious changes and
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-12 nodifications may be nade wi thout departing fromthe spirit and scope
of the invention as defined in the following <clains. -13 LLOYD W SE
Clainms: 1. A drumtype washi ng nachi ne conprising: a housing; 5 a water
tub unit accommodated in the housing, the water tub unit including: a
cylindrical water tub having a bottom a cylindrical rotary drum having a
bottom and being accommopbdated in the cylindrical water tub; 10 a rotating
shaft fixed at a center of a |ower surface of the bottomof the
cylindrical rotary drum a bearing for supporting the rotating shaft, the
bearing beimgdffxedtibasamagnwere studaceiohotibe degfzhemef #hen cyhéndpi salk
wat er tub; and a drumdriving notor coupled to the rotating shaft; 1s a
pair of |efandndsedmht ofi btaei onndanpers, &swete poiéd ons othiehefpal ewohg
vi bration danpers being fixed at a base portion of the housing and upper
portions ofCth&MPair of vibration danpers being coupled to a | ower portion
of the water tub unit; and
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a biasing nmenber installed between a rear side of the housing and a 20

| ower rear surface of the water tub unit, wherein the pair of vibrat LigpYD WISE
danpers support the water tub unit at a first position, the first position
being located closer to a front side of the housing than a center of
gravity of the water tub unit is, and the biasing nenber elastically

bi ases the water tub unit toward at | east the rear side of the housing at a
-14 LLOYD \/&gﬁnssecond position |ower than the first position the second
position being an installation point of the biasing nenber on the | ower
rear surface of the water tub unit, and wherein the pair of vibration
danpers serve to support the weight of the 5 water tub unit, while the

bi asi ng nmenber serves to prevent the water tub unit from being toppled
toward the tear AUBEMIYPE MESHEGMAGhING COMRIISIAE't ype washi ng machi ne
conprising: a housing; 10 a water tub unit accomodated in the housing,
the water tub urahousing] uding: a cylindrical water tub having a bottom a
cylindrical rotary drum having a bottom and being accomobdated in the
cylindriscal wat ex watdr, tubunit acgorirnogatetian thd hsesingttha water eib ahita | ower

surface of the bottomof the cylindrical rotary drum
including:
a cylindrical water tub having a bottom;
a cylindrical rotary drum having a bottom, and being
accommodated in the cylindrical water tub;

10 a rotating shaft fixed at a center of a lower surface of the bottom of

the cylindrical rotary drum;

a bearing for supporting the rotating shaft, the bearing being fixed
to a lower surface of the bottom of the cylindrical water tub; and

a drum driving motor coupled to the rotating shaft;

15 a pair of left and right vibration dampers, lower portions of the pair of
vibration dampers being fixed at a base portion of the housing and upper
portions of the pair of vibration dampers being coupled to a lower portion of the
water tub unit; and

a biasing member installed between a rear side of the housing and a
20  lower rear surface of the water tub unit,
wherein the pair of vibration dampers support the water tub unit at a first
position, the first position being located closer to a front side of the housing than

a center of gravity of the water tub unit is, and the biasing member elastically

biases the water tub unit toward at least the rear side of the housing at a
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a bearing for supporting the rotating shaft, the bearing being fixedo¥®wise
| oner surface of the bottomof the cylindrical water tub; and a drum
driving notor coupled to the rotating shaft; 20 a pair of left and right

vi bration danpers, |ower portions of the pair of vibration danpers being
fixed at a base portion of the housing and upper portions of the pair of

vi bration danpers being coupled to a | ower portion of the water tub unit;

and a 11 1 stedloRRIRGIRNBRET 1RNelfst LR se R ibPhang S mermber

install ed between a rear si using and a |'ower rear“surface of

t he water t; J re he naj f oy ' S ort the water
tub unit at'Hgtaﬁ&:’ésq px\f{é\ggﬂq%otﬁll’ggpﬁg‘héwﬁg{ %bgéﬁévg% rggFEgﬁ%%ﬁﬁ‘& ‘&?t&er to a
front side 0 tt}e hgusing than 5 a center of gravity of the water tub unit
is, the fir¥P YHta@Mdg nenber el astically biases the water tub unit toward
at least the front side of the housing at a second position higher than
the first positi ¥hesein thedagefotkratiendanpeie spaie togupporitheweightefdbet he
water tub unit toward at |east the rear side of the housing at a third
posi ti ors | ometer tutannit,hehife thet bipsisgtrempet bervehito gprepasit the waberi tah wmit | o
installation point of the second biasing nenber on the | ower rear surface
of the \Natfﬂfmtuelngfu'f;iplecafwvamhqh@iﬂéatb@enﬁithechbugingr ation danpers serve to
support the weight of the water tub unit, while the biasing nenbers serve
to prevent the water tub unit

2. A drum type washing machine comprising:
a housing;
10 a water tub unit accommodated in the housing, the water tub unit
including:

a cylindrical water tub having a bottom;
a cylindrical rotary drum having a bottom, and being
accommodated in the cylindrical water tub;

15 a rotating shaft fixed at a center of a lower surface of the bottom of

the cylindrical rotary drum;
a bearing for supporting the rotating shaft, the bearing being
fixed to a lower surface of the bottom of the cylindrical water tub; and
a drum driving motor coupled to the rotating shaft;

20 a pair of left and right vibration dampers, lower portions of the pair of
vibration dampers being fixed at a base portion of the housing and upper
portions of the pair of vibration dampers being coupled to a lower portion of the
water tub unit; and

a first biasing member; and
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from being toppled toward the rear side of the housing. 15 3 The washhngwise
machi ne of any one of clains 1 and 2, wherein the water tub unit is
di sposed in the housing such that a front side of the rotating shaft of
the rotary drumis | ocated higher than a rear side thereof. 20 4. The
washi ng machi ne of any one of clainms 1 and 2, wherein each of the pair of
vibration danpers has an oil danping device and a coil spring device, the
oi | danping devigge@il bR Anknibdr indafly bétddpl A fe£ide 8f ihs Kb Rgped. - 16
and a lower rear surface of the water tub unit,
wherein the pair of vibration dampers support the water tub unit at a first
position, the first position being located closer to a front side of the housing than
5 a center of gravity of the water tub unit is, the first biasing member elastically
biases the water tub unit toward at least the front side of the housing at a
second position higher than the first position and the second biasing member
elastically biases the water tub unit toward at least the rear side of the housing
at a third position lower than the first position, the third position being an
10 installation point of the second biasing member on the lower rear surface of the
water tub unit, and
wherein the pair of vibration dampers serve to support the weight of the

water tub unit, while the biasing members serve to prevent the water tub unit

from being toppled toward the rear side of the housing.

3 The washing machine of any one of claims 1 and 2, wherein the water
tub unit is disposed in the housing such that a front side of the rotating shaft of

the rotary drum is located higher than a rear side thereof.
20 4. The washing machine of any one of claims 1 and 2, wherein each of the

pair of vibration dampers has an oil damping device and a coil spring device,

the oil damping device and the coil spring device being coaxially disposed.
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