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DRUM TYPE WASHING MACHINE

This :anentlon generally relates to a drum type washing

mach:.ne including a rotatable tub rotated about a hor:.zontal

-axis, and .more particularly to such a drum type wash:.ng

‘wachine provided with an improved .driving mechanism for

driving the rotatable tub.

"FIG. ¢ illustrates a conventional drum type washlng
machine. An outer cabinet 1 of the shown wasm.ng mach:.ne
encloses a water tub 2 elast:.cally suppor_:ted by a plura],_:.ty
of suspension mechanisms 3. A rotatable tub 4 ie provided
in the water tub 2 to be rotated about a horizontal axis.
A bee_tri_ng housing 6 i§ screwed to a rear end of the water
tub 2. The bearing housing 6 holds two bearings 7 and 8
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
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
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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compl_ic_ated'_and accezjdihgly, the manufacturing cost is
increased. |

In the washing ma.chine of the above-described type, the

‘driven pulley 9, each of the driving pulley 13 and the belt

',14 causes vibration or osc:.llatlon durz.ng the transm;.ss:.on

of the motor rotatinq force. In part:.cular, the belt: 14 is

'susceptlble to slippage in J.ts portxons between :Lt and-the

driv:.ng pulley - 13 and between ;t and the driven pulley 9
when the motor 11 is _:::otat_ed, at hxq_h _speeds..' The belt 14
rocks upon slipp_age. i_'he rocking of the belt 14 increases
the vibraf:ion produced By each of i:he driven ﬁul}.ey %, the
driving pulley 13 and 't';he belt 14, resulting in a loud
offensive noise.

Furthermore, the motor 11 is disposed under the water
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
increased. In this case, there is a possibility 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 water level detector and an
electrical protection device. These devices further
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 amoiint_ of_la'u_x_;drj'( to be dz;ied".and an amount of unbalance
of the rotatable tub are determined on the basis of ‘the
resﬁltc-of-detection by the detecting means. Accuracy in
the detection of the detectx.ng means or accuracy in the
detection of an amount of laundry to be washed or the 11.ke
is affected by a tens:.on -and sl:.ppage of the belt 14 to a

large extent. In vi.ew of th:Ls pr-oblem, the tension and

d:.mens:.ons of the belt 14 needs to be strictly controlled.

Th:l.s reduces the manufacturlng effxclency of the wash.tng

" machine.

Therefore, an object of the present invention is to
provide a drum type washing machine which has a simplified
mechanz.sm for driving the rotatable tub and in which the
v:.bratlon and noise produced during rotation of the
rotatable tub can be reduced.

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 invention 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
portion of an end plate of the rotatable tub, and an outer
rotor type motor provided for driving the rotatable tub via
the rotatable tudb 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;t':he. water tub so as
to be disposed inside the rotor.
According to the above—descr:l.bed construct:.on, -

rotating force of. the motor is dlrectly transmitted to the

-rotatable tub shaft. COnsequently, the mechanlsm for'

dr:.vxng the rotatable tub can be s.unpl:.f:.ed and accordingly,
the manufactur:.ng cost of the washing mach:.ne can be. reduced.

Furthermore, sinceé the motor is d:.sposed in the rear of the

'water tub, the efficiency in repa.LrJ.ng and inspectlng the_

motor can be improved. .Additionally, the motor is prevented
from being exposed to water drops or soaked in water since
it is located higher as.compar"ed with the prior art. This
construction requires no abnormal water level detector or
no electrical protection device. Conseq.uencly, the
manufacturing cost can further be reduced.

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 rotatable 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 detecting means

provided on the stator for detecting a rotational speed of

Th:s Sheet Has Been _Rsplaced
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the rotafable tub shaft.

In further another preferred form, the rotatable tub
shaft is dlscrete from the rotatable tub. In th;_._s.cas_e',- the
drum _type washlng mach:me fur.ther compr:.ses beering nieans
for supporting the rotatable tub shaft, a bearing hous:.ng
which holds the bearing means and on which the’ stator J.s
mounted, and a motor unit formed by Lntegrally assembllng

the rotational tub shaft, the bearing and the. bearlng

- housing.

According to the above-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 inount;ed on the water tub and the rotatable tub.
Furthermore, the assembling efficiency can be improved
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
is repaired or inspected after having been mounted on the
water tub and the rotatable tub.

In further another preferred form, the drum type
washing machine further comprises bearing means for
supporting the rotatable 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. In this
construction, the drum type washing machine further

conprises bearing means for supporting the rotatable tub
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shaft and a bearing housing holding the bearing means and

formed integrally with a face of the water tub opposed to,.

the end plate of the rotatable tub. cOnsequently, mounting
the bear:mg housing on the water tub can be ellmlnated.

" In further anoth_e_r pr_eferre.d_ form, the drum__ type
washi,n_g ".x.u_gchine fu_rfher c_émprises " bearing méan_s for

supporting the rotatable tub shaft, a bearing housing

‘holding th_e bearing means, and a reinforcing plate provided

to'n'.a face of the wéte_r tub opposed to the end .plate of the

rotatable tub for reinforcing the face, the reinforcing
plate being formed integrally with the bearing housing.

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
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 thewater tub has been disposed in the outer cabinet
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
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
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rotatable tub shaft being discrete from a rotatable tub and

_ hav:.ng one of two ends on which a rotor of. an. outer rotor

type motor is mounted, bear:.ng means for’ support:.ng the
rotatabl_e tub shaft, a bea_rlng hous:.n_g which holds th_e.
bearing means and on which a stator gf'tﬁe'_nibtor;_ is heunted,
and. the metot, mou_nting the_metoi: un.{t on .a're_a:': of tn_e water
tub, drawably -aceoﬁmodating the rotatab’le' tub "thr'ough- front
openings of an outer cabinet and the water ‘tub resPectJ.vely
into the water tub, and mount:mg a rear end plate of ‘the
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
washing machine of a first embodiment in accordance with
the present invention;

FIG. 2 is an enlarged 1longitudinal section of a
mechanism for driving the rotatable tub;

FIG. 3 is an exploded perspective view of the 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 dir_ectly 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
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;
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FIG. 7 is a view similar to FIG. 2, showing the drum

type washing machine _q'f a fourth .embodix_x_xent:- in accordance

with the invention; |

. FIG. 8 is a view .s._i‘miia}: to PIG. 2, showing the drum
tjpe'-ﬁgs_hing machine of a- fiftii éxﬂbod:iinght in accordance
._wjjt_h i:i;e invent—ion,;. _ _ _
| FIG. 9 is a w.'r.i_'éw sim_iiaf-.t.:o FIG. 1, .s'h_o"w:_'_tn.g-a drum type
washing machine. in accordance wi.t_l} the"pri_or'-art.

A fifst_emboldimént of ﬁhe present iﬁ_venti’bn will be
described with fefe:enc‘e to FIGS. 1 to 4. Referring to.I-‘IG..
1, a drum type washing machine with a drying fuhction
embodying the invention ié shown. <The washing machine
comprises an outer cabinet 21 hajvin_g a rectangular front
opening 2la. A rectanqular front plate 22 is detachably
attached by screws (not shown) to a front wall of the outer
cabinet 21 defining the opening 21a. The front plate 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
cabinet 21 has a working opening 23 formed in a central rear
wall thereof. A back plate 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 26 made of a plastic is provided in the outer
cabinet 21. The water tub 26 is elastically supported on
the bottom of the outer cabinet 21 by a plurality of, for
example, four, suspension mechanisms 28 two which are shown

in FPIG. 1. The water tub 26 includes a cylindrical
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circumferential wall 26a, a rear end plate 26b welded to
the rear of the circumferential wall 26a, ‘and a front end

plate 26c detachably mounted on the front of the

cxrcumferential wall 26a m.th a band 29. hav.Lng a V-shaped

._section being :Lnterposed therebetween. N

The front end plate 26¢ of the water tub 26 has a central

-op’em.ng 26d. The ‘band. 29 fastens a rear end of the front

end plate 26c ‘and a front end of the c:.rcumferentlal wall

' 26a tight, thereby providing a- wat—ert:.ght seal

therebetween. The band 29 is loosened so that the front end
plate 26¢ 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
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
a stainless steel is provided in the water tub 26 to be
rotatable about a horizontal axis. Anouter 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
circumferential wall 33a, a rear end plate 33¢c 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
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and front end pl_a_teé 33b and .33c are welded to the rear and
front of the.cii:cuhfefehtial wall 33a :reepeétively. .Tﬁe
rotatable tub 33 serves as a wash tub, a dehydratlon tub

and a dryJ._ng. drun;_. ‘rhe c:.rcumferential wall " 33a of the

rotatable tub. 33 h_as-_a'___-number of‘- holes :34--ee_rv1:ig_ as both

air and water holes.

A mechanism 66 for driving the rotiatable tub 33 is

prov:l.ded on the rear end plate 26b of the water tub 26. 'The

" rotatable tub dr:Lv:Lng mechanlsm 66 will now be .described

in deta:.l w:.th 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 35 made of a. metal
such as stainless steel is secured to rear e,nd's' of the ribs
26f by a plurality of bolts 36 two of which are shown in
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.
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
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 bearincj housing 41 has a mounting portion

41la formed on the outer circumference thereof. The mounting
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portion 4la is fixed to the reinforcing plate 35 by a

plurality of bolts 42 one of wh:.ch is shown J.n FIG. 2.

Ball bear.mgs 47 and S50 serving as bear:.ng means are

| ',fl.tted in the bearlng housing 41 with outer and J.nner collax:s
- 48 and 49 belng lnterposed between the ball bearlngs. “A
_rotatable tub shaft 43 is supported by the ball bear:mgs
‘47 and 50 A sealing member 51 is . fitted in ‘the. hous:x.ng
inserti.qp hol._,e_39 0 as to be located at f.t:h_e- f-x;o,nt— end of

the. bear'_.ing' housing 41, 'ther.eby 'provid'ing"a'.w_atex.ftight seal

between the rear end 26b of the water tub 26, and the bearing
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 shaft 43 by a plurality
of bolts 44 one of which is shown in FIG. 2. Each bolt 44
is screwed 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 33b by a screw 46 so as to cover the heads
of the bolts 44.

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
magnetic steel sheets, windings 57 wound on teeth 55a
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

N
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i.nner circum;‘_er'enc;e'of f.he stator core 55. The.prétrusions '
55a are mounted to the mount:.ng port.ton 41a of the bearing
housing 41 by bolts 58 so that the ‘stator 54 is fixed to
the bearing hous_Lng 41.

A rotor 53 cqh,st—itujting_ the motor §2 is fixed to an outer

end or rear end of the 'rbtatal_ale' tub shaft 43 as -.shbwn_in

FIG. 2. The rotor 53 includes a houéing 59 e'_;ctex_x'ding from -
the rear end of the rotatable tub shaft 43 ﬁbwaird_the outer
circumference of the stator 54, a 'yo_ke 60 -pfovided-along
a circumference 59%a of the. housing 59, and magnetié pole
forming magnets 61 secured to the_ inside of the
circumference 59a. The housing 59 has .a hole 59b formed in
the center thereof. The rear end of the rotatable tub shaft
43 is fitted in the hole 59b. A portion of the rotatable
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 $9b and the outer
circumference of the rotatable tub shaft 43. Thus, the
rotatable tub shaft 43 is rotated with the rotor 53.
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
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 magxiets 61.

A sequence for assembly of the rotatable tub driving

This Sheet Has Been Replaced

KT




10

15

20

25

13

mechanism 66 will now be described.. Asé_ume that the front
plate 22 and the.front end plate 26¢ are detached and that
the water tub 26 is prcv.ided -in the euter cabinet '.21.
Further assume that the back plate 25 is detached from the
outer cabinet 21. First, the bal_llbear.:l.ng 47 is press fitted
into tpe. bearing .liou:s_ing 41 from the rear of the latter,
In this state, the rotatable tub shaft 43 is ihse‘rted tlir_:_o'ugh
the ball bearlng 47 from the front of. the latter. The outer
and .Lnner collars 48 and 49 are J.nserted into a space between
the J.r_mer c:.rcumference of the bearing housing 41 and the
rotatable tub shaft 43 from the rear of the bearing housing.
The bali bearing 50 is then press fitted into the bearing
housing 41. As the result of the above-described'assembly
sequence, the ball bearings 47 and 50 is held in the bearing
housing 41 without differences between inner and outer rings,
and the rotatable tub shaft 43 is supported by the ball
bearings 47 and 50.

The bearing housing 43 into which the ball bearings 47
and 50, the outer and inner collars 48 and 49, and the
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
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. oOn the other hand, the

stator 54 is fixed to the outer circumference of the bearing

R
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housing 41. 'Fur__therniore',.the :nfotor 53 is f—ixéd tﬁ_o the rear
end of the rotatab_le,tub sha__ft 34'._ The rotatable_i:uﬁ driving
mechanism 66 is thus _.aésémbil:__ed in the abéve-—des‘cribed
éequence. | ‘ '
The above—desc;ibeduwasﬁihgwmachine_is p;dvidéd.with

a '‘mechanism for acdogpiish_i_hg the drying function, for

example, a blower, a dehumidifier, and a ‘heater, none of

them being shown_.' : Fu_x;the;fmofe,._ a .control _ deviée 65 is

provided on the 'fx;ont fop pf ,'i;he outer cabinet 1 as shown
in FIG. 1. The 'co;itrol d_évice 65 comprises a circuit 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
unbalanced state of the rotatable tub 33 on the basis of
the results of 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
§3, so that the rotatable tub 33 is rotated. In the prior
art, the rotating force of the motor 11 is transmitted
through the driving pulley 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
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
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can be reduced. Furthermore, vibratiod and hoisg'produded
duridg drive of. thg motor 53 can be rc_ad_u_ced since the driving
pulley.- 13, the belt _1.4 and th_e driven pulley 9. -are
hﬁhecegsary. L |

. Furtherinore', the overall drlva.ng mechan:.sm 66 is

dx.sposed substantlally in the central rear of the water tub

26. Accord:mgly, the driving mechanism 66 can be J.nspected

: and repalred and the parts thereof can be replaced when only

-the back plate 25 is detached from the outer cablnet 21.

Moreo_v_er, since the motor is located higher-as compared with
the prior art, the motor 52 can be prevented frdm being
exposed to water drops or soaked in wé.ter.

The rotatable tub 33 is driven by the outer rotox type
motor 52 in the foregoing embodiment. Consequently, an
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
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. 1Im order that the
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,
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the'd_e_pth of the wa_shing machine becomes _:Lé_rg_er'-than that
in the prior art when an inner rotor tyéé motor is disposed
in the rear of the water tub 26 .Lnstead of the above-—descr:.bed
motor 52 . . |

FIG. 4 il'lust:;'at"es ‘an example in "whidh .a. rotatiornal

shaft 12 of an inner rotor. ‘type motor 11 is directly connected

‘to a rotatable tub shaft 50fa conventional wash::.ng mach:l.ne.

As obv:Lous from the comparxson of FIGS. 1 and 4 a protrus:.on_
dzmension L2 of a back plate 15 of the wash:mg machine shown
in FIG. 4 is larger than a protrusu_)n dimension L1 of the
back plate 25 of the washing machine of the embodiment.

Furthermore, the rotating force of the motor 52 is
directly transmitted to the rotatable tub 33. This improves
accuracy in detection of the rotational speed of the
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
unnecessary, the manufacturing efficiency can be improved.

The rotatable tub 33 can be taken out of the water tub
26 when the front plate 22 is detached from the ocuter 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
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. S illustrates a second embodiment of the invention.
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' Tt_ie .differehces between the. first and second émbodiments

willif' be described. _I-_:_Ien_t":i.eel or similar parts are.labeled

b'y"the same reference s'y_mb_'ols'_ in the second 'en_lquimer;i: as

_in the first embodinien{: In' f:he second 'embédimeni:, 'the

components of the dr1v1ng mechaxu.sm 66 are integrally

) assembled into a motor un:.t 73. '.L‘he motor unit. 73 J.ncludes

a mountlng plate 71 also serving as a re:.nforc:_ng plate.
The mounting plate 71 has a generally central .msertxon hole

71_a. The front end of the bear:mg houSJ.ng 41 is J.nserted :

‘into the insertion hole 7la. In this state, the bearing

housing 41 is mounted on the mounting plate 71 by the bolts
42, The ball bearings 47 and 50, the outer and inner collars
48 and 50, and the rotatable tub shaft 43 are assembled into
the bearing housing 41 in the same sequence as in the first
embodiment. _
The stator 54 is mounted on the mounting portion 4la
of the bearing 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
is formed with mounting holes 72 each located nearer to the
outer circumference than the stator 54 and the rotor S53.
The front end of the 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
tub 26. In this state, bolts (not shown) are screwed into
the mounting holes 72 and bosses (not shown) formed on the
water tub 26, 50 that the motor unit 73 is fixed to the water

tub 26.

N
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According to the above—described constructz.on,l the
motor um.t 73 can be assembled independent of the assembly
of the outer cablnet 21 and water tub '26. The assembly is
restr:l.cted by a workx.ng space when the bearlng housing 41,
the motor 52, etc. are sequent:.ally motmted on the rear end
plate 26b of the water tub 26 for the assembly of the dm.vxng

mechanxsm 66 as in the first embodment. In the secand

embodiment, _h_owever, the ass_embly .us free from such a

Xfe_Sti:ietion--by a working space as in the first embodiment.
Consequently, the working efficien_cy 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
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
rear end of the rotatable tub shaft 43. Accordingly, 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
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 described. Ideﬁtica_l,_pr s_,i'mil_ai:~ par'ts are labeled by the
same reference symbgis in the third embodiment as in the
first embodiment. 'Ixit':ﬁe third embodimedt the reinforcing
plate 35 mounted on the rear end plate 26b of the water tub
26 is elim:mated. The rear end plate 26b has a number of
re:.nforclng rx.bs 82 and a pluralz.ty of bosses 83 one of wh:.ch
is shown in FIG. 6. The re:mforcing ribs 82 are formed g0

as to sufficiently maintain the strength of the rear end

‘plate 26b. The mounting portion 41a of the bearing housing

41 is mounted on the bosses 83 by the bolts 42, so ;_that the
bearing housing 41 is direci_:ly mounted on the rear end plate

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

reinforcing plate 35 is unnecess,ary, the number of parts

can be reduced and accordingly, the assembly c¢an be
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
in the first embodiment. In the fourth embodiment, the
reinforcing plate 35 is eliminated, and a bearing housing
91 is directly mounted on the rear end plate 26b of the wvater
tub 26, 1instead of the bearing housing 41. More
specifically, the bearing housing 91 includes a reinforcing
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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housi_ng 91. '.'L‘he rear end plate 26b of'the water tub 26 has

bosses 94 formed to correspond to the screw holes 93

respect:.vely. "The screw holes 83 arxe pos:.t.xoned to be z.n.

'accord wrth the bosses 94 and the screws 42 are screwed

_through the screw holes 93 :mto the bosses 94, respectlvely,

80 that the bearz.ng housz.ng 91 is mounted on the rear end-
plate 26b. Furthermore, the bearlng hous:.nq 91 includes- a
pluralxty of stator mount:mg port:Lons 95 formed .Lntegrally

therewx.th so ‘as-to- be 1ocated in, the rear of the re:.nforc:mg

.plate 92. Only ane of the stator mount;.ng_portlons 95 is

shown in FIG. 7. _

According to the aboie—described construction, the
reinforcing plate 92 and the bearihg housing 91 are
integrally formed. Consequently, the assembly can be
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
can be achieved in the fourth embodiment as in the first
embodiment.

FIG. 8 illustrates a £ifth embodiment of the invention.
The differences between the first and fifth embodiments will
be described. Identical or similar parts are labeled by the
same reference symbols in the fifth embodiment as in the
first embodiment. In the fifth embodiment, a rear end plate
101 of the water tub 26 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 d.Le casting.

_ _Furthermore , the rear end plate 101 has a plural:.ty of bosses
_103 formed 60 as-to be 1ocated at the outer. perlphery of
the bearing housing 102, .-On_],y one of the bosg_es }03 is shown
f._i..n_'FIG'. 8. The _stai:dr 54 _is_fixed 4o the béésés .__103'by ‘the

‘screws 58,

Accord;mg to the above-descr:.hed constructlon, the

number of parts can be reduced. : Furthermore, since the

'bearing hou51ng 92 need not be mounted on the: rear end plate

101 of the water tub 26, the assembly can further be
simplified.

In the foregoing fourth embodiment, the bearing housing
91, the ball bearings‘-.47 and 50, the retatable tub shaft
43, and the rotor 52 may be assembled ixitegrally into the
moﬁor unit. |

In each of the foregoing embodiments, the rotatable tub
shaft 43 serves as the rotor shaft of themotor 52. The motor
52 may be provided with a rotor shaft, instedd. Furthermore,
the rotor shaft may be fixed to the rear end of the rotatable
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
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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the rotatable tub 33 and the support 37 have been fixed to
the front end of the rotatable tub shaft 43. |
l‘he invention'may be applied'to' washinq machines in

whlch a rotatable tub cannot be put J.nto nor taken out of'

-a water tub through front openz.ngs of the water tub and an

outer cabinet. E_‘t_;r_thermore, the mvent_z,op may be applied
to drum type was‘hing machines without a~drying~ function.

The forego:.ng descript:.on and draw.mgs are merely

'J.llustratz.ve of the pra.nc:.ples of the present J.nventz.on and

are not to be construed inalimiting sense. Various changes
and modifications will become apparent to those of ordina;:y
skill in the art. All such chang_es and modifications are
seen to fall within the scope of’ the invention as defined

by the appended claims.
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AN O Y

WE CLAIM:

1. A drum type wash:.ng machxne compr:.s.mg-
.an outer cab:met i
a water tub, elastlcally supported in the outer cabnxeto

a. drmn type rotatable tub prov:l.ded in the water tub to

be rotated about a horlzontal ax.Ls-

a rotatable t:ub shaft extending outward from a central
port:.on of an end plate of the rotatable tub; and

an outer rotor type motor prov:.ded 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 accoxrding 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 c¢laim 1,
further comprising detecting means provided on the stator
for detecting a rotational speed of the rotatable tub

shaft.
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S.A drum t)'r;pé_-;zashing machine according to claim 1,
wherein the -rqta_ta.ble tub shaft 4s discrete from the
rotatable tub'aen&'l;t:dh.ich further comérises beariﬁg means for
supporting the rotatable tub shaft, a bearing hous.uxg which
holds the bearing means and on which the stator .1.8 mounted,
and a motor unJ.t formed by J.ntegrally assembling the
rotata.onal tub shaft, ‘the bearlng nmeans and the bearlng

housxng.

6.A drum type washing machine according to claim 1,
further compriaing bearing means for supporting thé
rotatable 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

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
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

integrally with the bearing housing.

This Sheet Has Been Replaced

{0



10

15

20

25

AR

25 -

9.A drum type washing'mach_i.ne according t§ claim 1,
wher.ei_n.' the outer cabinet and the water tub have front
openings respectively and 'the 'rot':a{:able' tub is'- drav)'ably .
accommodated through the front open:.ngs of the outer cab.x.net |

and the water tub into the water tub.

10 A method of manufacturl.ng a drum type washx.ng.
mach.t.ne compris:mg the steps of :

formlng a motor unit by :Lntegrally assembl:.ng a

‘rotatable tub shaft being discrete from a rotatable 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,
and the motor;

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

accompanying drawings.

12.A method of manufacturing a drum type washing

machine substantially as herein described with reference

\
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