; T ge3eT(QT(<@ DRUM TYPE WASHI NG MACHINE Field of the Invention 5 The
present invention relates to a drumtype washi ng machine for performng
washi ng, rinsing and water-extracting processes by rotating a rotary drum
accomodating | aundry therein. 10 Background of the Invention Wth regard
to a drumtype washing machine, a rotary drumis disposed i neum“wnmmmmm
such that its rotational axis is horizontally oriented or sl

respect to the 15 horizontal direction, and thus |laundry and wat fsoikgd t he
rotary drumtend to gather in the lower portion of the drum Accordingly,
when the rotary drumis rotatgadnaftess |veash ne: | mAdgf et her ei m
drumtends to vibrate. Particularly, if laundry is unbalancegmmw “m mmm
portion of 20 the rotary drumduring a water-extracting process hgw i ch
the rotary drumis rotated at a high speed, the water tub accompdating the
rotary druriidiet edhh el dnvebhtaba considerably. In order to elimnate the

vi bration generated by rotating the rotary drum one approach has been
suggested 25 to support the water tub with a vibration danper having a high
shock absorbing capacity, thereby reducing the -1 anpl i tude of vibration
(see Japanese Pafléft REFICTHeANXNSHLiOn: ihlMeEs 10942823890, type wWashing
Fig. 1). In the rea ortign of the ter tuh accomodating the rotary drum
therein, siT %P%eé?FnBngPrﬁﬁpﬂiWGS ﬁnﬁvaéén§¥§ﬁwﬁﬁﬁiWﬁf%ﬁﬂﬁTﬁ?ﬁCQ%ﬂg f
rotary dru drivin tor, and so forih are disposed, t center o
gr avi %/y i's ]f(g%éei%éj om%ydsrg%%g%% r For T onY of e %Sﬁpﬁa ﬁ'g&ﬁ’?n;a L5
support tr“%%?%éinFUb constructed in such manner, the vibration danper can
be di sposed below the center of gravity. However

10 Background of the Invention

With regard to a drum type washing machine, a rotary
drum is 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



10 the water tub is very unstable since the water tub which acconmodat es
therein the rotary drumin which laundry and water nove around is supported
at a non-equilibriumposition with respect to the center of gravity.

Accordi ngly, 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

vi bration danper is disposed bel ow the center of the water tub. Further,

t he upper portion of the water tub is elastically biased upwardly by

mul tiple tensioned spring nenbers in order to nmaintain a balance of the

wat er tub 29nMhosgasenter ofiriAavidy | s=£ont hapaHsky sWAflsed t hroughaut, the
rotation of the rotary drum In the above-described conventional structure,
nunerous compphesiasianeNsecessaryg2i7eoerdep.t o kwi atairid.he)bal ance of the
wat er tub and absorb the vibration thereof. 25 In particular, anong the
conponents, the Hal aifed ngeawi gbtt aod dhethekgaare colsideraimoddteiawy.tifs a
result, the gross -2 wei ght of the drum type washi ng machi ne becones

si gni fi cant¥gtany gérumthénefreia. tgimspor therriwghfardhoddiyge wagliame a
machi ne woul d require a high degree of |abor, which would then increase the
overal I° cos¥obitinghshafisRin§hs FaERrie droumer Pram el Vimgemetorr 1 tand,
therefore, an object of the present invention 10 to provide a drumtype
washi ng machPn JPf‘at'&? nGrE sgﬁﬁBP?FHg sERBCtERE Rapal e IERVASY onfy biased

mai nt ai ni ng_t he_hal ance_of a_water tu comodating a rpotary drumtherein
but al so ef %%?f@%l ?ﬂa i natiohg e o\tfk' %ﬁ"a "G5 ﬁ'ﬁa%}%‘?'t Vit PR ©

i
causi ng an {ngr in e I he. wat u I n or ith a
first prefe?ggd e d%iﬁ%%% %?hgggu%%ggen%%?ﬁggﬁ{i%ﬁ?$?ﬁéregﬁ§ 6&%%? é%ga
drum type vasfip88 BBEhLAE diiRGIJEddNBe 1WA NEn Ml £7gE4Pi 4P T However,
accommobdated in the housing, the water tub unit having:"a cylindrical water
tub hawi ng shéotaerr acay! iirdriea)y (olsakEy1Er un heyi RGe?20va ot £aW vlitkh
bei ng accomobdated in the cylindrical water tub; a rotating shaft fixed at
a center ofaactomedasasf aterefirt hehdorboaref driven cithi wHithal leeindiry dmdn a
bearing for supporting the rotating shaft, the bearing being fixed to a

| oner surfacatefr whwebsreomdofist Bapppiritedr iacala wetrerequid 1125 wn does driom
driving notor coupled to the rotating shaft, at |east one vibration danper,
a |ower por¥ibR ofeReet attq eddie - gentgke of brand i Wanpehcoerdinglxed at a

base portion ?f t he housi ng; andég bi asi g,neanr, wherein sajd at | east
one vi br at i BA* ABHPEP sTPhEWRRBICS uburfite af TaTFi ATt t Pén,thhe
first Sit] ej cat cl o t f ront si de, of .t he housi ng ,t han a
cent erlggf gervggle?ytgg Itt %e%v?/a er etazg{eun%&?%,w%ﬁ%% h‘é’lgpagihﬁg rr?@?bé?el%ht'

el astical | y,hijasgs {he-uateh hanﬁggi fiﬁt a\ﬁ@hgs%h heast, the fcre%{uexsiodfeatb c Lhe

housi ng at a second position higher than t irst position. In'the ove

conf i gur atiwacetheunat errdrthas) teHd asseprmpaating tde €1t apycdrumyiherein
is supported by the vibration danper ich I's disposed bel ow the water tub

unit such téhastisapbgi thbmsed lgmaireil el byermtdtipeefl rodhs sbed ofsghiag
housing than the center of gravity of the water tub unit is. Therefore, the

wei ght of thembemserint uprdeikt ie 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 heavy. As a result, the gross



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 |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 machi ne. Such tendency, however, is

of fset by the biasing nenber, which elastically biases the upper portion of
the water tub unit toward the front of the housing. Therefore, the water
tub unit can be maintained in a predeterm ned position in the housing of
the 25 vashiagifachige whine SUPRERSSIUIELE e MAKAS on e Nge UPRSLCBRLS T On
of the water tub unit, thereby realizing a reduction -4 of vibration
level . |In acopidgheantd ¥h lakgeond hieeldiored epbedspeit 10 tdecipr asetum
invention, there is provided a drumtype washi ng nachine I ncluding: a

housi ng; a Weerweabingi maadtiomodatkd Senitke shdubsghgdetreewatferldlbda uni t
having: a cylindrical water tub having a bottom a cylindrical rotary drum
havi ng a bothoth weidldethgnatnekrpasat édei pveraldyldasdr iafalsweh ex washirg
rotating shaft, fixed at a center of a |ower surface of the bottom of the
cyl i ndPi calM3RERS- drum a bearing for 10 supporting the rotating shaft,
the bearing being fixed to a | ower surface of the bottom of the cylindrical
wat er tub; and a drumdriving notor coupled to the rotating shaft; at | east

one vibrati el s @h£0¥ﬁbe8 1 pon of said at |east one vibration danper
bei ng fixed§§¥ﬂ§EEase—peffreﬁ—eg—éﬁe 15 housi ng; and a bi asi ng nmenber,
wherein said at |east one vibration danper supports the water tub unit at a
first position, the first position being |ocated closer to a front side of
the housing thania cesfethefegoad,t Yadf obhecwalar ¢hb F&%fseh% AR AN

bi asi ng nmenber el astically biases the 20 water tub unit toward at least a
rear sode ofotheohbdsi rg dtud sgpendapesing amadiowes hhgAnghe fdusdortin
position. In the above configuration, the water tub unit's tendency tosﬁal
back towar dsthecteae shgebde tdfe mousondyyi medmipriesised tiyet balbhasi of a
menber. Therefore, the water tub 25 unit can be maintained in the

predet er m &t §osition daramediduisihg cof rofferwaslicny nmabaiaénwhble also
suppressi ng %g% -5 vi bration of the | ower portion of the water tub unit,
thereby reati BTG e éduet 1BRIRE 109 briBR® orivievat lonn @ coflanceat@s h tab

third preferred enbodi nent of the present invention, there is provided a
drum type WASHIAG SCﬁ]éﬁﬁf‘ﬁeaFnc}lnlfJ?eﬁ&:e &rhoﬂ'é? n‘@?lﬁh%af’gr thep Watier tub.

acco dated in the i t he. wat er -t ub, uni t _havi ng: i ndrical_ water
tub Hggi ng a bot tI%ma%?b?y Y rir"gla%r%t fa%?%rﬁ?ﬁﬁ%?ﬁé gﬁgﬁmn%aﬁgaﬁ:&%g
accommodat ddedde ieyldmdidLal cpater tub; - ting t.fixe :
center of ggiower s&rfagé 10 oftthe b&itoﬁf%yag%g 6§nﬁﬁﬁqc5%b§09§%?ﬁﬁ%n1
a bearing frdclsitppoiheD@dihg: I at aldudd nghafd , wiher beari 0g iRei NG dninRth e 2

| ower surface of the bottomof the cylindrical water tub; and a drum

driving notior tbeplleshising he thet avater shabt ;uatt | eastirene i khatierr idanper,

a lower portion of said at |east
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



15 one vi bration danper being fixed at a base portion of the housing; and a
first biasing nenber; and a second biasing nenber, wherein said at |east
one vi bration danper supports the water tub unit at a first position, the
first position being |located closer to a front side of the housing than a
20 center of gravity of the water tub unit is, the first biasing nenber

el astically biases the water tub unit toward at |east the front side of the
housi ng at a second position higher than the first position and the second
bi asi ng nenber el astically biases the water tub unit toward at |east a rear
25 side of dhe HOUSRAA! dabfis dpBony!iAndPVEE BhafhddieobLE shaPes LD
-6 In the above configuration, the water tub unit acconﬁn ating the
rotary drunhdheifgp ishSuppHiadidy hBRb¥rhr aihare tdameandt gt s alkecaled
bel ow the water tub unit such that its position is |ocated closer to the
front side Gilofathenhaisipwr t kappohe scenher witay aviuby @fiit hexsvabers it
unit is. Therefore, the weight of the water tub unit is supported by the

vi bration de@perioni | eheuppressprgithieonyiberiamg droitache Wwedear tauba ufidnt
Further, since the water tub unit is supported at the first position

| ocat e@ cl o3&t 10Tt Fheehprshngsitdarofa t fenkedsiofy Ireni theofernter witer
gravity is,_the water, tub unit tends to fall back toward the rear side of

t he washi ngEMacHPAE. iSucPRRnEBRcPL AT dPeTRRY oei 88E 16§ 1 i ke briasss Hikssi ng
nb whi ically. bi t h ti f th t yb it
Fowar ds ¢ het roh: 4B uhds 5PERg AT JRREE.NE st it " e il
nb whi J | L ) t it t . t th
ST de of the hoter ngoR PRRiPasa hisneR Shabi B e rk?, Boei®itn 0 Fon

where the water tib ishsuppghiRd REAMGUHRRI On deapelacLher ¢f gy e, the
water tub unit can be 20 naintained in"a predetermned position In the
housi ng of &beowashbbingaattidervbale SupRl eSkéAgihhe ovi bigbderef piha-wgpper
and the |l ower portion of the water tub unit, thereby realizing a réduction
of vibrati onibtatibe Hampert otk tid rdh gsesded riedl ewbetemente roft ihaird:
present invention, the water tub unit is disposed in the housing such that
a front sideuel thetrdttst ipgesshibdn o8 fliseated closer to the front side

of the housing than the center of gravity of the water tub
unit is. Therefore, the weight of the water tub unit is
15 supported by the vibration damper while suppressing the
vibratioﬁ 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
front 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



rotary drumis |l ocated higher than a rear side thereof. In such a case, it
is possible to elastically maintain the water tub unit nore effectively in
a predeterm ned position, thereby realizing a reduction of vibration. 5 In
accordance with the present invention, the water tub unit whose center of
gravity lies near the rear side can be supported in the housing of the
washi ng machine while its balance is well naintained. Further, it is

possi ble to construct a vibration danpening structure for effectively 10
suppressing the vibration of the water tub unit by using an el astic
support. BroefvDesgetiphi oavef .the Drawi ngs 15 The above and ot her objects
and features of the present invention will becone apparent fromthe

fol | owi ng descri ptilon afcohéapcef edired £ ndedbn@npeefeverd rentaiy it onf

wi th the acconpanying drawings, in which: Fig. 1 is a cross sectional view
showi ng a stppopreagnRoisventione ¢chexedrdgmprype deads e mirwachype washing
accordance with a preferred enbodi nent of the present invention; Fig. 2
presents a FRERING eRCOMIRG s PP UT HEP 5t R UVRERE; tad Wk %C%m%g%iwfﬂont
Vi ew str;)owi ng the co figuratio of 25 a vihration danper used in the |,
suppor ti ng Str étur BOUEGRg, Si FaleBescti ptitoh otaYHed pr &f efYeindrical

Enbodi t Fi - d 2 sh ti t t f ti t
Cub uni t 5 VACHF ulitPy B Gdhihg Hechl e 158 1 RARGCAIAAREG W (9 40 grerthd ed
enmbodi nent %f gtot%etoq{ es%g%_ e ;?égc%‘?{}ﬁ{’ngét%ﬁg syni Ehé |cg/c_L!i S J tar%/lté:ixr_ um

2, water tu accormodati ng r rein, rotating shart

connect ed teybhe ar QI [QigiNi2s SLUCR; LBAL Jheay | ag, 88, hgkds, in,placg, fpIaLY

drum2's rotating shaft 2a. The bearing 68 is 10 nounted on a lower surface

of a bottomof that ot H afite déyWm G+ VEAY #BLALY ! drSinGONNesd L6 AP for
rotating shaft 2a. Water tub unit 5 is slantingly disposed in housing 6 of
washi A nmachuppottwngh thies fataitimgprahaft r at sedbeandntyh®eadmicghtixafd wad es
tub unit 5 is supported by a pair of left 15 and right vibration danpers 70
install ed alovhe sasdass t ¢bntde Houstiorny 6f Sihrcecyairdriabluniatey hagb;
heavy conponents, such as bearing 68 and drumdriving notor 7 near a | ower
surface of @RBoft SH4hefebYing hwoEexrt &oupt egr &9 t Yhef rpgrsinouishafit; B4 es

near the on\er urface,gf the battom of 2Q water tub unit_5, and vibration
danpers 70 tBfS5uppsr VitRg2ha& e %Pﬂ‘ﬁeﬁni £ 5O AYPFIVY Vel W hedlerleadt

it 5 such_that .their |ocati | ocat ed. cl to the front si f
nousi ng 6 (RAR. TRELASCET BTGy Ay PEY ™81 Weieh Thb 1o, BRGFCHEr OF |7t

o poit o heef i S THE, hefBed ARALEC ALY IUEEE ong
the top sideiBtabodsi MamSer supports 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
20 water tub unit toward at least a rear side of the housing at
a second position lower than the first position.
In the above configuration, the water tub unit’s
tendency to fall back toward the rear side of the housing is
suppressed by the biasing member. Therefore, the water tub

25 unit can be maintained in the predetermined position in the

housing of the washing machine while suppressing the



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 vibration danpers 70 di sposed at a position |ocated cl oser
to the 5 front side of housing 6 than the center of gravity of water tub
unit 5 and toward the front side of housing 6, fromfalling back toward the
rear side of housing 6. Further, in addition to first coil spring 71,
second coil spring (second biasing nmenber) 72 is installed between the rear
side of 10 housing 6 and the | ower rear surface of water tub unit 5,

wherein thevibsieléation pohdt WweeC ol W | Rbe’2waBetherligwess{ear
surface of water tub unit 5 is at a |lower |evel than the supporting

posi tion i nthéeebpt eealibing & Tebyctibhaviforidanparss 1&vdly. means of
second coil spring 72, 15 the tendency of water tub unit 5 to fall back
toward the rear sindecrrdesnosreiskcar ehyrpr ereficetedAseridmimmdnt . t13%
each of vibration danpers 70 includes oil danping device 78 and coil spring
devi ce 79, %%?%P’ﬁ I Qiol W embhes ear &5 c epavdlded dhspbsen &nwheoi vaging
danpln dEVICQ% is f brlcated gg)flj|lng a cylinder with oil and sealing
it. Further™ f?esbPF §Uedic& i ndstal e e£ttPﬁbWﬂﬂ&Ha?ﬁﬁmeﬁﬁ%ﬂd0|I
danplng devj ce h t hat |t can x and conpress As for the_pjston
rod 84, aro%ﬁd &h CO|Pgépr|ng i 81 a %&Pgit§‘f?¥iﬁ%gﬁFgﬁﬂls

o gm0 h g T T A ot

end of supporting s IS a -z0

is fixed atat Bgciem poaﬁa%eqfngméc@&n%@gtggv' i e k& ?fd*}%aq_n%ﬁ! et .

supporting shaft 85 is fixed at” the | ower supporting ne art

buf fering nawiefial rétathptanyrer emkedi acslantd Mgty @JESQOSlQRve%UC&H@ée' ts
rotational axis is declined fromthe front side corresponding to its

openi Ag, andftbhar bothenr edi tdielecebin@spoalli pgtheoyi tsubgse pddaly for
Therefore, a user only needs to bend his/her waist slightly to |oad and
unl oad 10 |BWPRIPYL Bng ekhepasitiag ideprsimfithst bihe edeatringcheneg diirfeateba
formed on the front side of _housing 6. Further, since it is no |onger
necessary t O%%%uﬁélﬁﬁ§enu%% épéaﬂﬁﬁﬂéﬁﬁpaéeﬁhﬁf¢!#ﬂn@rlqa%hmﬁgemadhﬂne 1
it can be |n§%all snBII ﬁace of a_bathroomor the like. 15 In the

above conf i 3 a?l %ﬁvﬁﬂ% Vi F?rSCpgp%ﬁﬂﬂQQrﬁ%Fiﬁoéaﬁﬁéaeﬁ@@ﬁQKxﬁt

t th ht of t, t 5
P ppor ted %égg%mggglggﬁ%grsoggmpﬁg Fonlainzy oo b ot i hshiae 'eslsqaostf al |
back dye toyhd SvIURPRRK %;'anj IBQlﬁH ﬂi(%fd the gentale 2por\r: graVIt

of fset elastically by |rst spr
housing; and a flrst biasing member; and a second biasing

member, wherein said at least one vibration damper supports
the water tub unit at a first position, the first position
being located closer to a front side of the housing than a
20 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 a rear

25 side of the housing at a third position lower than the first

position.



whil e second coil spring 72 supplenents to this supporting. Further, since
water tub unit 5 is elastically supported by vibration danpers 70 and first
and second coil springs 71 and 72 respectively, the vibration of the upper
and the 25 |l ower portion of water tub unit 5 acconpanying the rotation of
rotary drum 2 can be suppressed, and, at the sane tine, -11 suppressi ng
the transm ssion of the vibration to housing 6 of washing machine 1 as
well. In drumtype washi ng machine 1 having af orenenti oned construction, by
starting an operation after loading laundry 5 into rotary drum 2 by opening

door 9 installedmi thgefrapbvBOr tdofF iQfuAUTMO Ghaat ghekil | SuMat efnfwb 3
fromwater supply unit 12 up to a predeternlned wat er | evel corresponding

to the | aunaeyommodat indherteaf tetaryoidatiyn dfer@ins idr | y@PpbOL QL Bhe te
drumdriving notor 7, thereby 10 executing washing, rinsing and

wat er - ext r actbngt peocessgen ntlhhadeds |Tpeoost daatewwitte thetpresemt unit
invention discussed heretofore, by supporting the weight of the water tub
accormmmodat | PigChhEhast diys deedd thekeld drcatgssialiageraway thef rfomntt ssicdt er
of gravity by nmeans of the vibratjon danpers, and by elastically biasing

t he water t%g Sfea iR oA R ohliet ReNhEEet I aint &Y i of nahat dater itk

predet erm ned, posi tion, Therefore, .a vibrg%ion caused by the rotation of

the rotary &Ptm d& belBFFEEPFTel 15 eVEhPRY Fﬁ%n? %iﬁ@tFFéngﬂ?tPédttd*EO
he h i i b t.l | t t i ti

applied to ype shi hg machine, I'Cc as a

ha"! o, ABpEEeta oATmle easter LOBILNA e, sl ok 10, 0hcl MR oall

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 ﬁirst 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 lower portion of the water tub unit, 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



25 respect to the preferred enbodinent, it will be understood by those
skilled in the art that various changes and -12 nodi fi cati ons may be nade
wi t hout departing fromthe spirit and scope of the invention as defined in
the followwng clainms. -13 What is clainmed is: 1. A drumtype washing
machi 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 bei ng accommobdat ed
in the cylindrical water tub; 10 a rotating shaft fixed at a center of a
| ower surf aes: Hfy t BeuROE EOMRAa e Iedhddr teah Botaby diHd ©nhdesss ng for
supporting the rotating shaft, the bearing being fixed to a | ower surface
of the bot toumlof at heaeyl i Nt i dal pateibleb;t@nélbmtd WM dmbY hegiAD e
coupled to the rotating

water tub unit more effectively in a predetermined position,

thereby realizing a reduction of vibration.

5 In accordance with the present invention, the water
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 view of the supporting
structure; and
Fig. 3 shows a front view showing the configuration of

25 a vibration damper used in the supporting structure.



shaft; at |east one vibration danper, a |ower portion of said at |east one
vi bration danper being fixed at a base portion of the housing;, and 20 a

bi asi ng nmenber, wherein said at |east one vibration danper supports the
water tub unit at a first position, the first position being |ocated closer
to a front side of the housing than a center of gravity of the water tub
unit is, and the biasing 25 nenber elastically biases the water tub unit
toward at |east the front side of the housing at a second position higher
-14 than the first position. 2. A drumtype washi ng machi ne conprising: a
housi ng; 5 Petd Bed tDBs8Pi bt deaOBRDEARedrbficthednNanpioddmeitey Wat er tub unit
including: acylrndrical water tub having a bottom a cylindrical rotary
drum having a bottom and being acconmopdated in the cylindrical water tub,;
10 a rotating shaft fixed at a center of a | ower surface of the bottom of
the cylindrical Fdga.y drumpnd bear igigppwW ora suppppbrhgnghe stotuattivag shadt
the bearing being fixed to a | ower surface of the bottom of the cyllndrlcal
wat er tub; SWRPAStBndr WRLeK HUWY wbtlor Scadpldtim otype weshingg mstedfine &t

| east one vi bration danper, ,a lower partion of said at |east one vibration
danper Sbei ni f PESPTAAE Ha¥dthord i @ﬁeéfertr}?éi hetPAgmeRRd of the present

invention. Water tub unit 5 includes rotary drum 2, water

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 is
25 installed between upper supporting metallic part 75 fixed on

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



20 a biasing nmenber, wherein said at |east one vibration danper supports
the water tub unit at a first position, the first position being | ocated
closer to a front side of the housing than a center of gravity of the water
tub unit is, and the biasing 25 nenber elastically biases the water tub
unit toward at |least a rear side of the housing at a second position | ower
than -15 the first position. 3. A drumtype washing nmachi ne conprising:. a
housing; 5 a water tub unit accommobdated in the housing, the water tub unit
including: a cylindrical water tub having a bottom a cylindrical rotary

drum havi nge asbotham wa@dHainy @cconsodat edakh ithe 16y Idnlid £alomt ere hdlb;
10 a rotating shaft fixed at a center of a |ower surface of the bottom of

the cylindritcal fodmty pbrttiora lkefar hogsfioy seppor FHingt heorat asprgnghaft,
the bearing being fixed to a | ower surface of the bottom of the cylindrical
wat er tub; pnevésta deterdriwd ngniobt 6r, cdupiledi s ostibporteat ing shafdtiomt
| east one vibration danper, a |ower portion of said at |east one vibration
danper bei ng2TPREE at0 adBspesser t fbn f PPRéthonsi hgcatad closer to the

5 front side of housing 6 than the center of 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-S to fall back toward the
rear side can be more securely prevented.

As shown 1in Fig. 3, each of wvibration dampers 70
includes oil 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

-10-



20 a first biasing nmenber; and a second biasing nenber, wherein said at

| east one vibration danper supports the water tub unit at a first position,
the first position being |ocated closer to a front side of the housing than
a 25 center of gravity of the water tub unit is, the first biasing nenber
elastically biases the water tub unit toward -16 at |east the front side
of the housing at a second position higher than the first position and the
second bi asi ng nmenber elastically biases the water tub unit toward at |east
a rear side of the housing at a third position |ower than the first 5

position. 4arthes-maghingrachigneisfiaaysene el mhaidsad EHe3toy1§fd:z'trlotrhe
water tub unit is disposed in the housing such that a front side of the

rotat i ?g shef toiof ddwepinyadgvdeem7B8] ithd assied dh@hef thapoatriedr siade
t hereof. -17
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10%.| L& ()raundry after opening door 9 1nstalled 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 wunit 5 is
maintained in a predetermined position in the manner as
follows: the weight of water tub unit 5 1is 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 offset elastically by first coil spring 71
while second coil sgpring 72 supplements to this supporting.
Further, since water tub unit 5 is elastically supported by
vibration dampers 70 and first and second coil sgprings 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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of washing machine 1 as well.

In drum type washing machine 1 having aforementioned

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 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 dampers,
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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What is claimed is:

1. A drum type washing machine comprising:
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 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

15 a drum driving motor coupled to the rotating
shaft;
at least one vibration damper, a lower portion of said
at least one vibration damper being fixed at a base portion
of the housing; and
20 a biasing member,
wherein said at least one vibration damper supports
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
25 member elastically biases the water tub unit toward at least

the front side of the housing at a second position higher
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than the first position.

2. A drum type washing machine comprising:
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 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

15 a drum driving motor coupled to the rotating
shaft;
at least one vibration damper, a lower portion of said
at least one vibration damper being fixed at a base portion
of the housing; and |
20 a biasing member,
wherein said at least one vibration damper supports
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
25 member elastically biases the water tub unit toward at least

a rear side of the housing at a second position lower than
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A drum type washing machine comprising:
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 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

15 a drum driving motor coupled to the rotating
shaft;
at least one vibration damper, a lower portion of said
at least one vibration damper being fixed at a base portion
of the housing; and
20 a first biasing member; and
a second biasing member,
wherein said at least one vibration damper supports
the water tub unit at a first position, the first position
being lcocated closer to a front side of the housing than a

25 center of gravity of the water tub unit is, the first

biasing member elastically biases the water tub unit toward
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higher than the first position and the second biasing member
elastically biases the water tub unit toward at least a rear
gide of the housing at a third position lower than the first

5 position.

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

10 is located higher than a rear side thereof.
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