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DRUM TYPE WAS~ING MACHINE 

~hl.~ invention generally relates to a drum type washing 

-~c~in~ including a rotatable tub rot~t.ed about a horizontal 
. : . .~ . ·. 

·axis, and .more particularly to suQh a dr-um ty~e -~as~i~g 

·iu.achii:te provided w~th an improved.-driving m.echanism. for 

driviD,g.the rotat~ble tub. 

·FIG. 9 ·111ustrates·a conventiQnal drt;m type .washing 

mach.i.ne~ ,An outer c~binet 1 of the .shown w~shing machine 

10 encle>.ses a .wa1;:.er tub 2 elastically supported by a plurality . . . . 

of suspension mechanisms 3. A rotatable tub 4 is provided 

in the water-tub 2 to be rotated about a horizontal axis. 

A be~ring housing 6 i$ screwed to a rear end of the water 

tub 2. The bearing housing 6 holds two bearings 7 and 8 

15 supporting a rotatable tub shaft 5 of the rotatable tub 4. 

A driven pulley 9 is -mounted on a rear end of the rotatable 

tub 5. An electric motor 11 is mounted on a motor mount 10 

further mounted on a lower circumferential wall of the water 

tub 2. The motor 11 includes a rotational shaft 12 to which 

20 a driving pulley 13 is mounted. A transmission belt 14 

extends between the driven pulley 9 and the driving-pulley 

13 •. 

Upon rotation of the rotational shaft 12 of the motor 

11, a rotating force is transmitted via the driving pulley 

25 13, the belt 14 and the driven pulley 9 to the rotatable 

tub shaft 5, so that the rotatable tub 4 is rotated. However, 

this transmitting construction increases the number of 

parts therefor. As a result, the assembling work is 
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comp~icated~and acco~di~gly, the manufacturing cost is 

increased. 

-Int~~ ~ashing m~chine of the above-describe4-type,. the 
. . . . . 

. driven pulley 9,. ec;i.c.~·of.the driving pulley-13 ~nd the belt 

·_.J.4: causes ·vib~~ti.~n··o·Z: ~~ci1_1~tloh-~u~in~ ~he:tran~mi~sion 
. . ~ . . . . . -· . ·. . . . . . . . . . . :· . .. • .. 

of the motor rotating (orce~. In par-ticular, the._belt 14 i.s 
. . . . : :· •.. . .·· . .. ·. •. . . . . 

sus«;'ept.ible to sli.ppa.ge i.n its. portions b~twee.,_ it and ·the 
. . . . ·. . . . . 

driying pui~ey ·.13 ~nd ·~etwe~n i.t and .the driven pulley 9 

wh~n t"he motor ii i~ ~otat.ed. at hig:h ·sp~eds.· · The ·belt 14 

10 rocks upon. slippage. The ro9king of the belt 14 increases 

the vibration produced by each of the driven pulley 9, the 

driving pulley 13 and the belt 14, resulting in a loud 

offensive noise. 

Furthermore, the motor 11 is disposed under the water 

15 tub 2. This disposition complicates the maintenance of the 

motor 11 including repair, inspection and replacement 

thereof. Additionally, when the washing machine is 

installed on a waterproof pan, a scupper of the pan is 

sometimes clogged such that a water level in the pan is 

20 increased. In this case, there is a poss.ibi1ity that the 

motor 11 may be exposed to water drops or soaked in water. 

In view of this drawback, the washing machine needs to be 

provided with an abnormal w~ter 1evel detector and an 

electrical protection device. These devices further 

25 increase the manufacturing cost of the washing machine. 

The washing machine of the above-described type has 

been provided with detecting means for detecting rotation 

of the rotatable tub 4. An amount of laundry to be washed, 
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an amount of laundry to be dt;"ied ·and an amount of unba:lance . . ~ . . . 

of ttie·rotatable tub are determiri,ed on the basis of.the 

resu~t~ of detec~ion. ~y t~e detec~ing -means. Accuracy _in . ·. . . . . . : . 

the d~tection ·Qf t~~ detecting,•eans or accuracy in the 

5 detegtion. of an a_m.ount .,of laund~y to l;>e washed or ·the like 

·is affe<?ted by a t.e~sion ·and i?lippag_~ of the belt 14 to a 

l~rg:e ~xtent. In· vie~ of this proble~, the tension and 

dim~.n~i,ons of the belt 14 needs ·to be strictly <?ontrolled. 
. -

Th-is red~ces the ·Jll.am~~acturing efficiency of the washing 

10 machine. 

Therefore, an object of the present invention is to 

provide a drum type washing machine which has a simplified 

mechanism for d~iving the rotatable tub an·d in which the 

vibrati~n and noise produced during rotation of the 

15 rotatable tub can be reduced. 

20 

Another object of the invention is to provide a drum 

type washing machine in which the rotatable tub driving 

mechanism can readily be repaired and inspected and the 

manufacturing efficiency can be improved. 

The present inv~ntion provides a drum type washing 

machine comprising an outer cabinet, a water tub elastically 

supported in the outer cabinet, a drum type rotatable tub 

provided in the water tub to be rotated about a horizontal 

axis, a rotatable tub shaft extending outward from a central 

25 portion of an end plate of the rotatable tub, and an outer 

rotor type motor provided for drivinq the rotatable tub via 

the rotatable tub shaft and including a rotor mounted on 

an outer end of the rotatable tub shaft and a stator mounted 
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on the water tub or a member· fixed.to, the water tub so as 

to be disposed i.ns.ide the rotor. 

Acc.ording to the above-describt?d construction., - a . ·. . ~ ·. . . 
rotating force ·of .:·the motor is directly transmitted to. -the . _.· . . . . . . . . . . . 

Consequerit~y:, __ the mechanism ~or· 

driving the rotatabJ,.e tub can be. si~plified and_ accordingly; 

tn_e manuf~9turinq cost of the washing .m.ach;i,.ne can be.reduced,. . . . . .. •.. . 

Furthermore, s_ince the motor is di~posed in ·tb,e rear of the . . . . . . . 
water tub, the efficiency in· repairing and in:;;pecting th.e . . . . . . . . 

10 motor can, be improved. .-Additiona1ly, the motor is. prevented 

from being exposed to water drops or soaked in water since 

it is located highe.r as.compared with the prior art. This 

construction requires no abnormal water level detector or 
no electrical protect-ion device. Conseq.uently, the 

15 manufacturing cost can further be reduced. 

20 

25 

In a preferred form; the rotatable tub shaft also serves 

as a rotor shaft of the motor. This construction reduces 

the number of parts as compared with the case where the 

rotatable tub shaft and the rotor shaft are discrete from 

each other. Consequently, the rotatab1e tub driving 

mechanism can further be simplified. 

In another preferred form, the drum type washing 

machine further comprises bearing means for supporting the 

rotatable tub shaft and including a part thereof located 

in the stator. This construction provides a compact 

rotatable tub driving mechanism. Furthermore, the drum 

type washing machine further comprises detect.ing means 

provided on the stator for detecting a rotational speed of 
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the .~otatable tub shaft. 

rn further another P.r:e.ferred form, the rotatable tub 

shaft is discrete from t.he rot.atable tub. In t~is -case;· ~·tJle 

drum type w~s.hing machine ~ui::.ther comprises bearlng means . . . . ·.' . . . 

s for support~nq the rot~t-able·_ ~uh shaf~,. a.b~a'i:i.,ng ho_u~_ing 
which hold~ the bearinq means and on which the_-stator. ·~s 

mounted, and a motor unit formed by inteqrally assembling­

the rotatio_nal tub sh~ft, the bearinq and the .. bearing 

10 

. housinq. 

According to the abov~-described construction, the 

performance of the motor can be checked or adjusted in the 

state of the motor unit before the rotatable tub driving 

mechanism is mounted on the water tub and the rotatable tub. 

Furthermore, the assemblinq efficiency can be improved 

15 since the motor unit is assembled at a place other than where 

the outer cabinet, the water tub and the rotatable tub are 

assembled. Additionally, the repairing or inspecting 

efficiency can be improved since the motor unit is detached 

from the water tub and the rotatable tub when· the motor unit 

20 is repaired or inspected after having been mounted on the 

water tub and the rotatable tub. 

In further another preferred form, the drum type 

washinq machine further comprises bearing means for 

supporting the rotatable tub shaft and a bearing housing 

25 holding the bearing means and mounted on a face of the water 

tub opposed to the end plate of the rotatable tub. In this 
construction, the drum type washing machine further 

co~prises bearing means for supporting the rotatable tub 



.. 

5 

6 

sha~t a~d.a bearing housing holding the bearing ~eans and 

formed. integrally w~th a face of the water tub opposed t"a .. 

the end plate of the rotatable tub. Con~equentl.y; mounting 

the bea~~n<J housing o~ ·the ·water tub can be el:imi~ated .• 

In further another preferred form, the drum type 

wash~ng .m~chi~e further comprises . bearing means f9r 

s~1;>port:ing the rotatable tub $ha~t, a bearing housing 

holdi.ng the bearinq means, c:tnd a· reinforcing plate provided 
. . 

o·n .a fa_ce of. the wateI." tub opposed to the end .pl~te of. the 

10 rotata~le tub for reinforcing the face, the reinforcing 

plate being formed integrally with the bearing housin9. 

In further another preferred form, the outer cabinet 

and the water tub have front openings respectively and the 

rotatable tub is drawably accommodated through the front 

15 openings of the outer cabinet and the water tub into the 

water tub. 

According to the above-described construction, the 

rotatable tub can be put into and taken out of the water 

tub after the water tub has been disposed in the outer cabinet 

20 and the rotatable tub has been disposed in the water tub. 

Consequently, the rotatable tub can readily be taken out 

of the water tub even when the interior of the water tub 

should be checked for the reason that laundry enters a space 

between the water tub and the rotatable tub or for other 

25 reasons. 

The present invention also provides a method of 

manufacturing a drum type washing machine comprising the 

steps of forming a motor unit by integrally assembling a 

iii iii UT 
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rotatable tub shaft being discrete from a. rotatable tub· and 

. having one of two _ends on which a rotor Of. an .. ~Ut.ei:: rot~r 
. . 

_type· ~o~or is ~ounte_d, bearing means for ·_-sqppqrti~g t:he 

rotatable tub shaft, _a bea_ring housi:ti.g ~bi<:!h. hold~ the 

s b~arit_tg means .and on· whi~h a stator <;>f ·the· motor: is ·m.c;)unted, 

and the motoi::, mounting :the motor unit on .a ·re~r o.f th:.e water 

tub_, _drawably accomm.~d~ting '.the rotatable tub 't.hr·ough front 

opening_s of an oti~er. cab_inet and the water t~b _respectively 

into the water tub, and mounti-ng a re.ar· en~ pl.ate o.i ·.the 

10 rotatable tub on the other end of the rotatable tub shaft. 

The invention will be described, merely by way of 

example, with reference to the accompanying drawings, in 

which: 

FIG. 1 is a longitudinal section of the drum type 

15 washing machine of a first embodiment in accordance with 

20 

the present invention; 

FIG. 2 is an enlarqed longitudinal section of a 

mechanism for driving the rotatable tub; 

FIG. 3 is an exploded perspective view of tne motor; 

FIG. 4 is a longitudinal section of a drum type washing 

machine in which a rotational shaft of an inner rotor type 

motor is directly connected to a rotatable tub shaft; 

FIG. 5 is an enlarged longitudinal section of the 

driving mechanism of the drum type washing machine of a 

25 second embodiment in accordance with the invention; 

FIG. 6 is a view similar to FIG. 2, showing the drum 

type washing machine of a third embodiment in accordance 

with the invention; 

iiiiR 
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FIG. 7 is a view similar to· FIG. 2 ~ showing the drum 

type washing ~achine ~f a fourth embod~en~ in accordance 

with·the invention; 

·. FIG. 8 is. a view .similar to FIG. 2,. ·showiJ;lg the drum 

5 type .. washing machine . Qf. a. fifth embod.iment in accorda_nce 

wit~ tl).e imrention; 

FIG. 9 is a. ~iew si.m,i1ar to FIG. 1, shQwin~:r° a drum type 

wa,shing machine. ·in acc:::ordance ~it~ the ·prior. art. 
. . 

A first embo~iment o.f the present in,vention will be 

10 described with reference to FIGS. 1 to ·4. :Referring to.FIG_. 

1, a drum type washing machine with a drying function 

embodying the invention is shown. The washing machine 

comprj.ses an outer cabinet 21 having a rectangular front 

opening 2la. A rectanqular front plate 22 is detachably 

15 attached by screws (not shown) to a front wall of the outer 

cabinet 21 defining the opening 2la. The front pl.ate 22 has 

an access opening 22a through which laundry is put into and 

taken out of a rotatable tub 33. A door 24 is provided for 

closing and opening the access opening 22a. The outer 

20 cabinet 21 has a working openin~ 23 formed in a central. rear 

wa11 thereof. A back p1ate 25 is detachably mounted on the 

rear wall of the outer cabinet 21 by screws (not shown} so 

as to close the working opening 23. 

A water tub 2 6 made of a plastic is provided in the outer 

25 cabinet 21. The water tub 26 is elastically supported on 

the bottom of the outer cabinet 21 by a plurality of, for 

exampl.e, :tour, suspension mechanisms 28 two which are shown 

in FIG. 1. The water tub 26 includes a cylindrical 

This Sheet Has Been Replaced 
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.circumferential wall 2~a, a rear e.nd plate 26b welded to 

·the rear of the circumferential .wall 26a, ·and a front end . . ~ 

plate 26c d_etachably moti.q.ted on the · fr~nt of the 

circumferential. wall l6a With a .b.and 29- h<J,Ving a V-shaped 

5 . sectio~ being ·interposed there.be·t~ee·n. 

The.front end plate 26c of the w~ter.tub 26·-has.a-c~ntral 
. . . . . ... ··: . 

opening' i6d. The '.band. 29 fast~ns ·a re~i; e·n<:I ·of .. the front 

e11d p'late 26c ·and a front ~nd of the circ~mferenti~l wal.1 

· 26a tight, thereby providing a · ·waterti.ght seal 

10 the.rebetween. The band 29 is.loosened.so that.the front end 

plate 26c is detached from the circumferential wall 26a, 

whereupon an opening 26e is defined in the front of the 

circumferential wall 26a. An opening 26d of the front end 

plate 26c is connected to the access opening 22a by bellows 

15 30. 

The water tub 26 has a drain hole {not shown) formed 

in the bottom thereof. A drain valve 31 is connected to the 

drain hole, and a drain hose 32 is connected to the drain 

valve 31. ·A generally drum-like rotatable tub 33 made of 

20 a stain1ess steel is provided in the water tub 26 to be 

rotatable about a horizontal axis. An outer diameter of the 

rotatable tub 33 is slightly smaller than an inner diameter 

of the front opening 26e of the circumferential wall 26a 

of the water tub 26. The rotatable tub 33 includes a 

25 circumferential wall 33a, a rear end plate 33c constituting 

an end plate of the rotatable tub in the invention, and a 

front end plate 33c constituting the other end plate thereof. 

The front end plate 33c has a central opening 33d. The rear 

iil1iU 
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and front end plates 33.b and 33c are welded .to tJle rear and 

f.ront of the. circum~er~ntial wall 33a ·r~~pe~tively. . The 

rotatable tub 33 s~r~es ·as a wash tub, a -deh.yd~ation tub, 
. . . . . 

and a drying drum_. .The. circ~~fer:ent_ial wall ··.33a Qf the 

5· rotataple tub. 33 has -~···number of· holes .34: ·Se.rvirtg as bot.Ji 

.air and, water hol~s. 

A ~echanism 66 for driving the rotatabl.e tub 33 is 

provided on the i;eai::· end plate 261) of the :t~r~ter tu_b ·26 •.. The 

rotatable tub ·d~iving ·m.ech~niam 66 will now be ~.described 

10 in detail with reference to FIGS. 2 and 3. The rear end plate 

26b of the water tub 26 is formed with a number of ribs 26f 

as shown in FIG. 2. A reinforcing plate 3 5 made of a metal. 

such as stainless steel is secured to r.ear ~nds of the ribs 

26f by a plurality of bolts 36 two of which are shown 1.n 

15 FIG. 2. The rear end plate 26b serves as a face opposed·to 

the rear end plate 33b of the rotatable tub 33 in the 

invention. A rotatable tub support 37 made of a metal is 

secured to the rear end plate 33b of the rotatable tub 33 

by a plurality of bolts 38 one of which is shown in FIG. 

20 1. The support 37 has a larger thickness than the rear end 

plate 33b and also serves to reinforce the ·rear end plate 

33b. 

Two housing insertion holes 39 and 40 are formed in the 

central portions of the rear end plate 26b of the water tub 

25 26 and the reinforcing plate 35 respectively. A front end 

of a cylindrical bearing housing 41 is inserted in the holes 

39 and 40. The bearing housing 41 has a mounting portion 

4 la formed on the outer circumference thereof. The mountinq 

This Sheet H~ Be1tn Replaced 
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portion 41a -is fixed to the reinforcing plate 35 · by a 

pl:-urality ·of.·b~lts 42 one of w_hich is shown in FIG. 2. 

Ball ~e~ri;ngs 47 and SO ·s~ing as bearin~ mea~~ !fire 
. . 

.t~tted in tll..e }?~aring_.housing 41 w,j.th :outer anq inner ~oUars 
5 · ·48 alid 49 ·b~f.n:g· i~,t~:rposed bet~een' the ball b·ea"ring~;. · 1'­

rotatable tµb sha~t •3 is suppqrted by the b.al~ be~rinqs . - . . . . . 

'47 and _so. A s~aiing membe_z:: SJ .is -~itted. in ·the hous·i~g 

insertion hol.e 39 so as to· he located at the- f·ront end of . . : : . . . . . . . . . . . . 

th~ bear.in<] houf!iing 41, ·thereby ·providing a·wp..tertiqht ~eal 

10 b~tween the rear end 26b of the water tub 26, and· the be~ring 

housing 41 and the rotatable tub shaft 43. The rotatable 

tub support 37 and the rear end plate 33b are secured to 

a front end of the rotatable tub sha~t 43 by a plurality 

of bolts 44 one of which is shown in FIG. 2. Each bolt 44 

15 is s.crewed from the inside of the rotatable tub 33 through 

the rear end plate 33b and the support 37 into the front 

end of the rotatable tub shaft 34. A cap 44 is mounted to 

the rear end plate 3 3b by a screw 4 6 so as to cover the heads 

of the bolts 44. 

20 A stator 54 constituting a brushless motor 52 of the 

outer rotor type is fixed to the outer circumference of the 

bearing housing 41. The bearing housing 41 thus serves as 

a member fixed to the water tub 26 in the invention. The 

stator 54 includes a stator core 55 formed by stacking 

25 magnetic steel sheets, windings 57 wound on teeth ssa 

protruding from the outer circumference of the stator core 

55 with bobbins 56 being interposed therebetween, as shown 

in FIG. 3. A plurality of protrusions 55b are formed on the 

ii ii iii 
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inner circumference of the stator core SS~ The.protrusions· 

55a are mount~ ~~ the mounti_ng por~l~n 4~a .of _the bea~ing 

housinq 41 by b<:>lts 58 SC?. that th,e.··~t:ator 54· is fixed to 

the bearing housing _4:1.~ 

s A rot_orS.3 c~nst·ituting ·th:~ 111ot<:>r 52 is· :f~e~ to· an outer 

end or rear end ·of the rotatable tub shaft 43 as shown in . . . . . . . ·. . . . . . . 

FIG. 2. The rotor 53 includes a housing 59 e?Ctending from 

the rear end of the rotatable tub Qhaft 43 toward the outer 

circumference of the stator 54,.a yoke .60 provided along 

' 10 a circumference 59a of the housing 59, and magnetic pole 

forming magnets 61 secured to the inside of the 

circumference 59a. The housing 59 has .a ~ole 59b formed in 

the center thereof. The .rear end of the rotatab1e tub shaft 

43 is fitted in the hole 59b. A portion of the rotatable 

15 tub shaft 43 projecting rearward from the hole 59b is 

fastened by a nut 62. A serration (not shown) is provided 

between the inner circumference of the hole 59b and the outer 

circumference of the rotatable tub shaft 43. Thus, the 

rotatable tub shaft 43 is rotated with the rotor 53. 

20 Accordingly, the rotatable tub shaft 43 also serves as a 

rotor shaft of the motor 52 in the embodiment. 

A circuit board 64 is attached to the front of the stator 

core 55. A rotation sensor 63 is mounted on the circuit 

board 64. The rotation sensor 63 serves as detecting means 

25 for detecting a rotational speed of the rotatable tub 33. 

The rotation sensor 63 comprises a Hall IC, for example and 

disposed to be opposed to the magnets 61. 

A sequence for assembly of the rotatable tub driving 

iiiiir 
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mechanism 66 wil1 now be des.crihed. Assume that the front 

plate 22 and the .front cind piate 26c a.r~ detached and that 

the water tu~ 26 is p~ov-~ded ·in ·the OU:ter c~binet. 21. 
. . 

Further_ as~u~e ~hat th·~ bac;:k plate 25 :is· detached from. the 

5 outer cabinet 21 ~ Fir~t ,"the ball bear·ing 4 7 is press fitted 

into t~e ~ea~ing hou~ing 41 tr~m the .rear.of the latter. 

In this state, .the .rotat:able tub s_ha1=t 43 is i~serted th~ough 

the ball.bearing 47 from the front of the latter. The o~_ter . .· : . . . . '· . 

and inner collars 48 and 49 ar~ i~serted into a _space betwe.en 

1.0 the ii;i.ner circumference of the· bearing housing 41 and the 

rotatable tub shaft 43 from the rear of the bearing housinq. 

Th_e ball bearing 50 is then press fit:ted into the bearing 

housing 41. As the result o·f the above-described· assembly 

sequence, the ball bearings 47 and 50 is held in the bearing 

15 housing 41 without differences between inner and outer rings, 

and the rotatable tub shaft 43 is suppo~ted by the ball 

bearings 47 and 50. 

The bearing housing 43 into which the ball bearings 4 7 

and SO, the outer and inner collars 48 and 49r and the 

20 rotatable tub shaft 43 have been assembled is then inserted 

through the working opening 23 into the outer cabinet 21 

to thereby be fixed to the reinforcing plate 35. In this 

state, the rotatable tub 33 is accommodated through the 

openings 2la and 26e of the outer cabinet 21 and the water 

25 tub 26 into the water tub. The rear end plate 33b of the 

rotatable tub 26 and the support 37 are fixed to the front 

end of the rotatable tub shaft 34. on the other hand~ the 

stator 54 is fixed to the outer circumference of the bearing 

This Sheet fl.as Been Replaced 
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housing 41. -Furthermore,.the rotor 53 is fixed to the rear 

end of the rotatab_le.tub shaft ~4. The rotatable:tub driving 

mechanism 66 is thus .assemb1ed in the above-des'cJ:"ibed . . .. · 

sequence. 

5. The above-de~crj,b~d·.washi.ng .Jllachine is prov.id:e<J. w.i.th 

a mecha~ism for a,cco~~iish_,i,ng the drying fun~tion, fo~· 

example, a bl~w~r,· a deh~~idi~i~r,. and a.:heat~r, none of 

them being shown_. . Fui;thermore,. a. cQntrol devlce 65 .is 

vro~ided on the front top Of.~he.oute~ cabinet ·1 as shown 

10 in FIG. 1. The ·cpµtrol ~evic~ -65 comprises a c,ircuit mainly 

composed of a microcomputer and stores control ·programs for 

controlling washing, dehydrating and drying operations. 

The control device 65 detects an amount of laundry to be 

washed, an amount of laundry to be dried, and a degree of 

15 unbalanced state of t~e rotatable tub 33 on the basis of 

the results oI detection by the rotation sensor 63. 

When the motor 52 is energized so that the rotor 53 is 

rotated, the rotatable tub shaft 43 is rotated with the rotor 

53, so that the rotatable tub 33 is rotated. In the pr~or 

20 art, the rotating force of the motor 11 is transmitted 

through the driving pu1ley 13, the belt 14 and the driven 

pulley 9 to the rotatable tub 44. Differing from the prior 

art, the embodiment provides the construction in which the 

rotation of the rotor 53 is directly transmitted to the 

25 rotatable tub 33. Consequently, since the number of parts 

constituting the rotatable tub driving mechanism 66 is 

reduced, the driving mechanism can be simplified and 

accordingly, the manufacturing cost of the washing machine 

This Sh,. · HM Been Replaced 
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can be reduced. Furthermore, vibration and nois~ produced 

during drive <if. the motor 53 can be re~uced since tb,e dr_iV"Lng 
. . ·. . . . . . 

pul1~y · 1_3 1 · the belt 14 ~nd the driven pulley· 9. ·are 

µnnece~sary. 

5 ·. Fux-tl\~rinore, the overall d~i.ving mechanism 66 is. 

dispo~ed sub.stantia~ly in the cen~ra·1· rea,r. of the water .tub 

26 .• _AccordinglY:, the drivil).g mechanism 66 can b~ ·inspecte~ 

and repai~ed ·and.t.he parts t~ereof can be rep:,_acec:t wh~n o~ly 

·th.e back plate 2s is detached fro~ .. the outer cabinet 21. 

10 Moreo.v~r·, si~ce. the motor is l.ocated·higher:as compared with 

the prior art, the motor 52 can be prevented from being 

exposed to water drops or soaked· in water. 

The rotatable tub 33 is driven by the outer rotor type 

motor 52 in the foregoing embodiment. Consequently, an 

15 increase in the depth of the washing machine due to the 

disposition of the driving mechanism 66 in the rear of the 

water tub 26 can be rendered smaller in the embodiment as 

compared with the case where the rotatable tub 33 is driven 

by a motor of the inner rotor type. The reason for this is 

20 as follows. A distance between the center of rotation of 

a rotor and its outer circumferential edge is shorter in 

the inner rotor type motor than in the outer rotor type motor 

when the outer rotor type motor has the same outer diameter 

as that of the inner rotor type motor. In order that the 

25 torque developed by the inner rotor type motor may be equal 

to that developed by the outer rotor type motor, an axial 

dimension of the inner rotor type motor should be rendered 

larger than that of the outer rotor type motor. Accordingly, 

This ~t ~s Been Replaced 
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the de_pth of the washing machine becom~s l~rqer than th~t 

in_ th~ J?rior art ~hell: an inner rotor ~ype ~?_t.or is _ di.sposed 

in the rear of the water·tub 26 instead of'the above-described . . . . ~ : . . . . . . . 

111-otor: 52 ~ 

FIG. 4 illustrates ·an example· in ·wh_;ch .a .. rotational 

sha.ft l~ of an inner -roto·r.type JllOtor .11_,ts dix;'.ectly connected . . . . . . . 

to a rotatable t~b sh,af1'.= 5 of a converitf:onal wa~hi_ng mao}?.ine. 

As obvious from the comp·al;."ison of FIG_S •. 1 ~nd. 4, a protru$ion 
. - - . . . ·. - . . : . 

dimensio·n L2 of· a back p~ate 15 of the washing machine shown 

10 in FIG. 4 is larqer than a protrusion dimension Ll of the 

back plate 25 of the washing machine of the embodiment. 

Furthermore, the rotating force of the motor 52 is 

directly t_ransmitted to tne rotatable tub 33. This improves 

accuracy in detection of the rotational speed of the 

15 rotatable tub 33 by the rotation sensor 63. Additionally, 

since a strict control of the tension and dimensions of a 

transmission belt as required .in the prior art is 

unnecessarr, the manufacturing efficiency can be improved. 

The rotatable tub 33 can be taken out of the water tub 

20 26 when the front plate 22 is detached from the outer cabinet 

21, the front end plate 26c is detached from the water tub 

26,. and the screws 46 and the bolts 44 are loosened. 

Consequently, the rotatable tub 33 can readily be taken out 

of the water tub 26 for the inspection of the interior of 

25 the water tub 26 when a foreign matter such as laundry has 

entered a space between the water tub 26 and the rotatable 

tub 33, for example. 

FIG. 5 illustrates a second embodiment of the invention. 
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Tile .differences between the.first. and second embodiments 
. . . . . 

will be described. . . . . I<i_entic.al or similar ·parts are labeled 
.. . . . . 

. . . 

by the sa~e, reference symbols in the second em.bodim.eQ.t as . . . ··. . . . . . . . . 

in .the first embodimen~. ..r.n· the second "embodiment., "the 

5 comp~ne.nts of the 4rivin<i mechan1..sm. ~6 ar~ .. inteqrally 
.. : . : . . .· . . . . . '· . 

· a5$embled into a motor tin.it 73·.~ .The motor unit. 73 includes . . .. . . . . ·. . . . . . .· 

a mounting plate 71 als9 ., serving as .a ·reinforcing . plate~ 

The m~unting plate 71 h~~ a q¢nerally central insertion hole 
. . . 

71~ •. Th~ front end o~ the hearin_g· housing 41 is inserted 

10 ·into the insertion hole 71a. In this state, the bearing 

housing 41 is mounted on the mounting plate 71 by the bolts 

4 2 • The b~11 bear in gs 4 7 and 5 O, the outer and inner collars 

48 and 50, and the rotatable t:ub shaft 43 are assembled into 

the bearing housing 41 in the same sequence as in the first 

15 embodiment. 

The stator 54 is mounted on the mounting portion 41a 

of the hearing housing 41 in the same manner as in the first 

embodiment. Also, the rotor housing 59 is fixed to the rear 

end of the rotatable tub shaft 43. The mounting plate 71 

20 is formed with mounting ho1es 72 each 1ocated nearer to the 

outer circumference than the stator 54 and the rotor 53. 

The front end of th.e bearing housing 41 is inserted into 

the insertion hole 39, and the mounting plate 71 is placed 

along the backside of the rear end plate 26b of the water 

25 tub 26. l:n this state, bolts (not shown) are screwed into 

the mounting holes 72 and bosses (not shown) formed on the 

water tub 26,. so that the motor unit 73 is fixed to the water 

tub 2 6. 

This Sheet Has Been Replaced 
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According to the · above-describ~d -constru~tion, the 

moto~ u_l:lit 73· c~n _b~ assemb1.ed independent" of the assembly 

of the outer c~b.ine~ ii and wat.er tub:· 26. The assembly is 

r~stricted ·by a w~.r~-f.ng sp_ace_when th~:·bea_~ing ho~sing 41, 

5 th.e".motor ~2 ( etc. are 'sequ¢ntially·monn.ted (>n' the rea,r end . . . . . . . . ·. ···: :· . . . . . . ·. 

plate 26b Of ~·he W~t~r tub;2·6·.for.th:e a_s.fl~~b.ly Of the d:X:.lying 

me~hanii;;_iu. 66 ·as in the- first ~mb.~dim.e_nt·.. ~n the secQnd 

embod_im:en~, · ~-how~ver, the ass.e~~iy i.1$ fr·ee .from such a 

r_estriction-by a working.·space as in· the .first .embodiment. 

10 CQn~equently, the working efficiency can be improved. 

Furthermore, in the repair or inspection of the motor unit 

73, it is detached from the rear end plate 26b of the water 

tub 26, and the repair or inspection can be carried out in 

an open space. Consequently, a working efficiency in the 

15 repair or inspection can be improved. 

The rotatable tub shaft 43 serves as the rotor shaft 

of the motor 52. Accordingly, the performance of the motor 

52 cannot be checked or adjusted until the stator 54 is fixed 

to the bearing housing 41 and the rotor 53 is fixed to the 

20 rear end of the rotatable tub shaft 43. According1y 1 in the 

first embodiment, the motor performance can be checked or 

adjusted only when the overall driving mechanism 66 has been 

mounted on the rear of the water tub 26. In the second 

embodiment, however, the.performance of the motor 52 in the 

25 motor unit 73 can be checked or adjusted before the motor 

unit is mounted on the rear of the water tub 26. 

FIG. 6 illustrates a third embodiment of the invention. 

The differences between the first and third embodiments will 
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. . 

be de.scribed. Ident,ic~_lpr !Jimila,r-parts are labeled by the 

same re.f_erence symb9ls :in -the. thi:Y="d embodiment as ·in ·the 
'· 

f~r~.t embodim~nt~ ·rn·_the third_.e~od4lent, ·the reint;c:n:c,ing 

plate 3.5 mounted on ::1:he -rear :en:d p).ate 26b of the water· tub . . . . . · ... · .. ·. ·. . . .. . 

s 26 is e1iminated. · The. ·~ear.-'epd piate 26b has a numbe~ of 
. . .. 

reinf~roin9 ribs a·2 :and :a. :plu~~l~ty of ~osses 83 one of which . . . . . . . . . .. . . . . . . ~· . . . . . 

is shown in FIG. 6. The :r~infQrciilg rib.s 82 are formed so .. . .. . . . . . .· . 

a~ to sufficiently •aintain the strength of the rear ~nd 

plate 26b. The mount"ing por1;.ion 41a of. the bearing housinq 

10 41 is mounted on the bosses 83 by the bolts 42, so .that the 

bearing housing 41 is directly mounted on the rear end plate 

26b of the water tub 26. Consequently, since the 

reinforcing plate 35·is unnecessary, the number of parts 

can be reduced and accordingly, the assembly can be 

15 simplified. 

FIG. 7 illustrates a fourth embodiment of the invention. 

The differences between the first and fourth embodiments 

will be described. Identical or similar parts are labeled 

by the same reference symbols in the fourth embodiment as 

20 in the first embodiment. In the fourth embodiment, the 

reinforcing plate 35 is eliminated, and a bearing housing 

91 is directl.y mounted on the rear end plate 26b of the water 

tub 26, instead of the bearing housing 41. More 

specifically, the bearing housing 91 includes a reinforcing 

25 plate 92 formed integrally on the outer periphery thereof 

by means of die casting. The reinforcing plate 92 also 

serves as a mounting plate. The reinforcing plate 92 is 

formed with screw holes 93 each located near the bearing 
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houi:;ing ·91. Tlle rear e~d pl~i;e 26b Of .th~ water tub 26. has 

bosses 94 fo~med. to correspond to .t.be·· screw holes 93 . . . .- . 

respectivel)"• The screw'-holes 93 are. pos_i-tione~ to be in 

acco~d with :t~.~ b9sses. 94 and the scr.ews · 42 are screwed 

5 . :throug_h the s·c.r;e~ ho.le~ 9.3 into the bos.ses ,_4, respectively, 
~ .. . . . . . 

S9 -that the ·-~~ari~g Jlo~ft;·i.~g 91 is mou~ted ~n .the rear end .·. . .; . . . 
. . 

pl,at~ 2~b. Furthe_i;inore, ~he bearing housinq 91 includes· a .. . . . . 

plurality of stator moun~ing por.tJ,.ons 9 5:. fofmed _integr~lly 

therewith so af;·ta··be loc~ted in.-th~ rear of tlte reinforci.ng . . . . . .. •. . . . 

10 .plate 92. Only one of the stator mounting portions 95 is 

shown in FIG. 1. 

Accordinq to the above-described construction, the 

reinforcing plate -92 and the Qearing hou.sing 91 are 

integrally formed. Consequently, the assembly can be 

15 simplified in the fourth embodiment as compared with the 

case where the reinforcing plate 35 and the bearing housing 

41 are discrete from each other as in the first embodiment. 

The other construction in the fourth embodiment is the same 

as in the first embodiment. Accordingly, the same effect 

20 can be achieved in the fou~th embodiment as in the first 

embodiment. 

FIG. 8 illustrates a fifth embodiment of the invention. 

The differences between the first and fifth embodiments will 

be described. Identical or similar parts are labeled by the 

25 same reference symbols in the fifth embodiment as in the 

first embodiment. In the fifth embodiment, a rear end plate 

1O1 of the water tub 2 6 has a larger thickness than the rear 

end plate 26b. A bearing housing 102 is formed integrally 
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on the rear end plate 101 by means of -di;e casting • 

. . ~rt1"erin.ore, the rear end pl~te 101 has a p;L~,:a~.ity of bosses 

. 1~3 formed so as· ~o be located at the outer.· per.iph~ry of . . . . . . . . ~ 

_t"he .~e~rinq housing _1Q2 ~ .· On~y one of the bos~_eG 103 .is shown 

s -~n _FrG·. p. The. _stator 54 is fixed .to the ~~sses .. 103 by ·the 

· scr.ew~. · 5. 8 • 

Accordfng to the above-des.~ribed .con~_tru.ction, the 

~u~ber of parts can be r~duced. . Furth~rmore, since the 

bearing ho~sinq 9.2 need·not ~~·mounted on t;he .·rear end plate 

10 101 of the water tub 26, the assembly can further be 

simplified. 

In the foregoin9 fourth embodiment, the bearing housing 

91, the ball bearings 47 and 50, the rotat.able tub shaft 

43, and the rotor 52 may be assembled integrally into the 

15 motor unit. 

In each of the foregoing embodiments, the ·rotatable tub 

shaft 43 serves as the rotor shaft of the motor 52. The motor 

52 may be provided with a rotor shaft, instead. Furthermore, 

the rotor shaft may be fixed to the rear ~nd of the rotatable 

20 tub shaft 43. 

The sequence for the assembly of the driving mechanism 

66 should not be limited to that described above. The water 

tub 26 may be accommodated into the outer cabinet 21 after 

the driving mechanism 66 has been provided in.the rear of 

25 the water tub 26, instead. In this case, the rotatable tub 

33 is accommodated through the front opening 26e of the water 

tub 26 into the latter. The water tub 26 is accommodated 

into the outer cabinet 21 after the rear end plate 33b of 
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th.e rotatable .tub 33 and the support 37 have been fixed to 

the front end· of. _the ··rot.a table tub shaft 4 3 • 

The inv~ntion l:D,ay be app;I.ie~L to washing. machines in . . :. ·.. . . . 

. . . 
5 . a w~ter tub through.·:.fron:t openings of the water tub. and an· 

. o~t~r cab~-net. -F~rth~~more, the .. i~vent.~o~ .may·· be ·~pplied 
to drum type washing machines withou,.t a· dry~ng· function. 

The foi:-egoin9 description· and_ ~i;awings are _merely 

illustrative of the principles of the present invention and 

10 are not to be construed in a lim.itiriq sen$e. Various changes 

and modifications will become apparent to those of ordinary 

skill in the art. All such changes and modi°fications are 

seen to fall with!n the scope of.the invention as defined 

by the appended claims. 
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1.A dru!ll. type:·washing m.ach~ne· c.~mp~ising: 
·' 

. an out,e)= :c_abi.-n.et; 

a water tub.~~astic~lly su~p9rted in the out.er cabinet; 

a, drum· t}rpe .. r_otat~ble tub ·prqvided:in. the wate;r tub to 

be rotated about, a ~o.rizontal axis~ 

a ~otat~~le tub shaft extendin~_outwar".1 from a central 

portion of an end ."[>late of the rotatable .tub; and 

an outer rotor type motor provided for driving the 

rotatable tub via the rotatable tub shaft and including a 

rotor mounted on an outer end of the rotatable tub shaft 

and a stator mounted on the water tub or a member fixed to 

the water tub so as to be disposed inside the rotor. 

2.A drum type washing machine according to claim 1, 

wherein the rotatable tub shaft also serves as a rotor shaft 

of the motor. 

3.A drum type washing machine according to claim 1, 

further comprising bearing means for supporting the 

rotatable tub shaft and including a part thereof located 

in the stator. 

4.A drum type washing machine according to claim 1, 

further comprising detecting means provided on the stator 

for detecting a rotational speed of the roLaLable tub 

shaft. 
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. . 

S.A dr~. ~}';Pe ·washing ~achi~e according to claim 1, 

wherein the. rotatable tub shaft is discrete from the . ... :· .·. . . . . . . . 

rotatable.tub .a~~'wh.ich further comprises bearing ~eans for 

support_ing t.he ~otatable tub .shaft, .a bearing .. housing whi~h 

S holds the bear.i~.9' •eans .and on w~ich the stator· is ~ounted, 

and a motor unit· formed by ·integrally assemQling .the 

rotational tub shaft, the be~riAg means and the bearing 

housing. 

10 6.A drum type washing machine according to claim 1, 

15 

further com.prising bearing means for supporting the 

rotatabl.e tub shaft and a bearing housing_ holding the 

bearing means and mounted on a face of the water tub opposed 

to the end plate of the rotatable tub. 

7.A drum type washing machine according to claim 1, 

further comprising bearing means for supporting the 

rotatable tub shaft and a bearing housing holding the 

bearing means and formed integrally with a face of the water 

20 tub opposed to the end plate of the rotatable tub. 

8.A drum type washing machine according to claim 1, 

further comprising bearing means for supporting the 

rotatable tub shaft, a bearing housing holding the bearing 

25 means, and a reinforcing plate provided on a face of the 

water tub opposed to the end plate of the rotatable tub for 

reinforcing the face, the reinforcing plate being formed 

in~egrally with the bearing housing. 
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9 .• A drum type washing ~~ch~ne according to cla.~im 1; 

wherein the outer cabinet and the.water tub have· f~ont 

openings respectively and ·t:~e. rotata):>le ·tub is· di;:awably 
. . . : . . . . 

acco~odated. through t~e fron~ op~ning~ of the out~r cab,i..ne~ · 

s and the w~ter tub into tpe wat.er t;:qh • 

.. 
lO~A method of ma11~facturing a d.t:um type was·hing 

. . . 
mac~ine comprising the steps of: 

.. . .. 

. foi;minq a motor unit by integra}.ly assembling a 

l O rotatable tub shaft being discrete from a ro_tatable. tub and 
. . 

having one of two ends on which a rotor of an outer rotor 

type motor is mounted, bearing means for supporting the 

rotatable tub shaft, a bearing housing which holds the 

bearing means and on which a stator of the motor is mounted, 

15 and the motor; 

20 

mounting the motor unit on a rear of the water tub; 

drawably accommodating the rotatable tub through front 

openings of an outer cabinet and the water tub respectively 

into the water tub; and 

mounting a rear end plate of the rotatable tub on the 

other end of the rotatable tub shaft. 

11.A drum type washing machine substantially as herein 

described with reference to FIGS. 1 to 3 and 5 to 8 of the 

25 accompanying drawings. 

12 .A method of manufacturing a drum type washing 

machine substantially as herein described with reference 
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-t~ FIGS. 1 to 3 and 5 toe of the accomp~nrtng draw~nqs. 
. . . 
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