2220007 WASHI NG MACHI NE Thi s i nvention relates to a washing machine having
a‘construction that detergent . is reserved in a wash tub w thout bei

gontact with clothes to be washed. Convehtionally, sonme types %é%dv
nachlnes are provided with a function of previously setting a

operation conpl-etion time, which r be referred to as "
mashlnb-operatlon conpletion ti ﬁAéﬁI ﬁﬁéﬁ Ectlon t hroughout the
descri-ption. . In such washing machi nes, a Iong interval is sonetinmes |eft
between the 10 | oading of clothes with detergent dispensed and the actual
starting of the wasfii@ 9peeAtien. rdilates i folf Be wadnitinyd AhRALnkYRRSvig a
washi ng machi nes not provided with the above- nentioned washi ng operation .
-conpl etion tingowseracitith f thalt cdeteigyawhiisg r@sBrRd aif WWhisIEStub
|l eft for sone 15 time after | oaded with clothes with detergent di spensed
for operator’' switicouly cve fig eimwrcontzct rehtbhnslothest tesbe caashedwhen t he
detergent is in contact with the clothes in the wash tub, fluorescent

bri ght ener cont ai ne@bnnenmmblnenSMSb}sPEBe af ovasbing beachines are
di scol ored or fade. I n an- automatic_washi ng nachi ne provided with a
recept acl e- sﬁ@é@végﬁ@at‘@rtho%aﬁﬂbpﬁitﬂmrﬂ%opﬁﬁvﬁﬁélﬁlm&e%gﬁ-ﬂmrﬁofwﬂwng

wash tub, a concave fortlon has recently been_ intended to be fornmed in the
i nner periMuﬂQﬂeﬁﬁﬁ opfcomplepipn: thmey Whichy widd:hergatinr i Fefereed

detergent is 25 defingd bet n the wall ,and t he receptacl e- shaped
myta?or to as ﬁ gffng operation completion tife resetting

iz: function" throughout the description._ In such washing
'machines, a long interval is sometimes left between the

10 loading of clothestuith detergent_dispensed and the actual
starting of the washing:operation. Also, in the case of
other types of'washing'machines not provided uith the above-
mentioned washing operation completion time presetting
function, the washing machines are sometimes left for some
‘15 time.after loaded with clothes with detergent dispensed for

operator's inconvenience or other reasons. In these cases,

when the detergent is in.contact with the clothes in the

e

wash tub, £luorescent“brightener contained in the detergent
causes the clotheshto become discolored or fade.

20 In an automatic Washing machine provided with a
receptacle-shaped egitator r.ot.atably mounted on the inner
bottom of the wash tub, a concave portion has recently been
intended to be formed in the inner peripheral wall of the
wash tub so that a space for containing the detergent is

25 defined between the wall and the receptacle-shaped agitator.



2 In such a‘construction, when the detergent is previously contained in the
det ergent contai ning space, the cl othes may be prevented from bei ng :
directly in contact with the detergent. Wien water is supplied to the ‘wash
tub upon 5.start of the washing operation, the detergent, contained in the
space firdkn g3ueh| 3csons kanRCHAPRy . VA& e feberaent iR -REQRLPYSY:
automati ¢ washi ng machi ne, however, little water st reag:\rviqs (iauied [ n?‘"fhe

det er gent’ GBYRNRG 4 15 e gent \conkadning SRACH AFhes fayeq
Since the B BF GUARERRL £ 568 BeLRE SIdReF LYo T APRFAE LB FRR e
the wash \@xterS@RES G i vaked? £ ¢ afhnikeR I SHBE hard "l ppen ™ |
e necded T he heehandd sHing WRoibidly S AELELGERL CORESLfL] saPace

di fferent tHeoragatas & i¥fst! ke sidIved YRE eas hiakaBchi nes. Therefore, an |
object of the present invention is to 20 provide a washing machi ne wherein .

the detergent carcedediagers@dthe tabovesdessl iWdd10atitBRatdd NvasRiagt With
the cl othes and wherein the detergent can be quickly dissolved in water
upon starmaﬁhihe.waﬁwe@pppemﬁﬁtie,water stream is caused in the
' detergentﬂéontaining spéce even if the wishing operation is
10 staftéd with the agitator rbt#ted upon completion of watef
'supply. Accordingly, siﬁCe'the deferqent'contained in the
space is gradually dissolved ip the wash water, it takes a
lot of time for all the deterqéht_to be dissolved in the
wash water. In addition, since the wash tub takes a
15  specific constiﬁction, the é&;hidq ﬁachines having such
detergent containing spaée.gre needed to be designed and
aséembled on a specific é#sembly-line differgnt froﬁ those
of the other type waéhin§ machines.
Therefore, an object of the present invéntion is to
20 provide a washing machine whereiﬁ the deteigent_can be F»j
‘reserved in the wash tub without béing in contact with the
clothes énd wherein the detergent can be Quickly dissolved

in water upon start of the w&ihingIOperation.



3 According to the present invention there is provided a washt ng machi ne
conprising: a) a wash tub in which wash water js contained; b) a notor for
wash operation; c) an agitator provided on the’inner bottom of the wash tub
so gs to be driven by the notor so that the agitator is rotated to cause
wat er streans in the wash tub, the agitator being concentric with the wash
tub and—paving a concave shape such that a peripheral wall thereof is

adj acent “t 0 an i nner Ag&OTSHAG tavdkhe @respntaknventt ontheye ai s cpueui ded
det achabl y nounted on the upper, side of the agitator, the separator
defining a det erGeﬂﬁsgéﬁﬁai"%q(i’d-‘@a\ﬁ?‘ip%swmpbbra dasgh gkuk hbn gghi ghor

wh ' d h i,de of i , the d i pi

Cavi ty def i ned by SERe PBERE: AP0 ARNARREnEhtd RONHE (G YRR | REFAERPEY of

th itator and_,q9f _t.h i ' ' ' h

contral top ual | “InaPoapLedtee pabrdid dl i IR polon ot Pehd pep

streans caused by, k0Lat @ +@f wgﬂg)ﬁt,fitw 45 SSoed Lt t{ﬁ,]ga‘%/ﬁ%ya Jt.@%tor
al wa outTe hr%ug

separator- having i1 n the peripher t"hereof a water

which the vater ig LBeat@d b icausd! SAdP Jt Wundlih tife Wasdh (£, TERe
detergent containing cavity may be defined so as to have a circular 1nner

' Pg[ gfggr a_ITh\g/al I agﬂtaeaeem_in@ deadﬂt&i&giﬁiadmrtrﬂé)q;&smw AN KE&VEngSa
concave shapg such that a peripheral wall thereqf is
adjacent to an inner peripheral wall of_the wash tub;
and d) a separator detachably mounted on the upper side
of the agitatoﬁ, the separator defining a detergent
cohtaining cavity at an upper area of the agitator when
mounted on the upper side of the agitator, the detergent
containing cavity defined by the separator being
concentric with a rotational axis-of the agitator and of
the shape of a ring, the separator having in the central

top wall thereof a water inlet through which a part of

the water streams caused by rotation of the agitator

(O

passes into thq cavity, thé-separator_having in the
péripheral wali thereof a water gutlet through which the
water in the cavity is caused to flow into the waéh tub.
The detergent containing cavity may be defined so as
to have a circular inner peripherél wall and concentric

with the agitator about which the same is rotated. The



3a water intet ,may be forned in the central portion of the diaphragm and
the water outl-et nay be fornmed in the outer periphery of the separator.
According to the above-descri bed washi ng mdehi ne, the clothes to be washed *
may be retained in the wash tub wi thout being in contact with the detergent
while the detergent is contained in the cavity. Upon start of the washing

4 operation, the detergent contained in the cavity may be dissolved Th

wat er when a waber dinléle maycbesformed tauthd bentoaidt portdion kef adid at or
passes through the water inlet thereinto-and caused to flow with the water
stream 5 out Wdraphragmcandviine i vater| dubleticmayi bed formed inbytheay of
exanple, with reference to the acconpanying drawings, in which: FIG 1 is a
| ongi t udi nal H&ex% RRFiphery Pf thaseeraratorachi ne in accordance with one
enbodi nent of the inveption;, FIG 2 is a'togﬁglan vi ew of an agitator

enpl oyed in the REIRFALAGEP nEhe Frkove-des Beg| vaebingngachdngal section
of the agitatgly AN SE0R 8 Pe ' adfeduay *He *Retifndd' 12 2his wash tub
without being in contact with the detergent while the

detergent is contained in the cavity. Upon start of the

washing




9 . .
15 FIG 4 is atop plan view of the separator; FIG 5 is-a top plan

vi ew of an operation panel enployed in the washing nachine; and FIG 6 is a
lsongi t udi nal sectional view of the agitatgr to which the separator is '
attached, showi ng another 20 enbodiment of the invention. An embodi nent
whereirf the invention is applied to an automatic washing machine will now
be desc¥ibed wiaperatiosncdhe detsrgent GonRafiaed ninfthet cavftE mhy be
illustrating an overall 25 construction of the washing machine, reference
nuneral 1 desi §4#Eedved cin cvatedi wheni a parth of vocher watesi \stneamsh Gaused
resiliently suspended by a sling rod nmechani sm 2. ‘A wash S tub 4 also
serving as a d%ycﬁ%ﬁﬁ'iﬁj"b&%e? £sagitaterd nassen threwghetbeywatenpinlet
The wash tub 4 _has_a,l grge nupber of dehydrating perforations (not.shown)
formed. in the SHSTRAAIHC AR T Rauredake Wil Rkt Ry Re ratesnss EREEM
shown) forngg int&%% ot tom t hereof so as to communicate to the water

recei ving tuob gu Yactric motor 5 s provided in the | ower interior of

(7, er ot end LEOARES CaTICTHE, MR SPLBUAC bl 07 s
tSE?I)LgE :Edoge%iwr?\é@%%goaf gﬁg\?ﬁ;}@‘f&e%éhttoh‘?;h%‘agécgmaﬁﬁyliwrﬂXWQiﬁtg%qd%q\

which: ' : '
‘FIG. 1 is a longitudinal sectional view of a washing
U . 10 machine in accordance with one embodiment of'the'inﬁention:'
FIG. 2 is a top plan view of an agitator employed in
the washing machine; ' : o
FIG. 3 is an exploded longitudinal Séction of the
agitator and separator to be mounted' on the agitator;

15 FIG. 4 is é top plan view of the separator;
FIG. 5 is a top plan view of an operation panel
employed iq the washing machine; and

FIG. 6 is a longitudinal sectional view of the agitator

to which the separator is attached, showing another

(O

20 embodiment of the invention.

'An embodiment wherein the invention is applied to an
automatic washing machine will now be déséribed with
reference to FIGS. 1 to 5. |

Referring first to FIG. 1 illustrating an overall

25 construction of the.washing-machine, reference numeral 1
designates an outer cabinet in which a water receiving tub 3

is resiliently suspended by a sling rod mgchanism 2. A wash



formed in the central bottomof the water receiving tub 3. The dehydration
shaft 7 is then secured to the outer central bottom of the wash tub-4 and
the drive shaft 8 is further 15 exterfiled upwardly through an opening (not *
shown) fornmed in the central bottom of the wash tub 4. An agitator 9 is-
secured to the upper end portion of the drive shaft 8 so as to be disposed
"n the | owdiul o cALEP GEIVIAGIEA® 8udehydnating hasket &sl preyided Taed

in detail later. The 20 trg&inission mechani sm. 6 conprjses a spring ¢lutch

mechani sm &P aVBF&Fe TREMAKEES (KL Ae Wt HBSP LR deihagkndurlasgene
e bl AL B
rotated al tpﬁ’rr%ﬁ}ﬁz’?]l n‘qﬁ %?aﬁéﬁ éﬂ 'Pg]\'i%%sgacflsri&ﬁ iﬁéo{ﬁi’*w \tAﬂ%""@
o that T ndngffl Okl P SLAR, pOEFoR! PRRTRSE 30 e, b ROMMNARAOTEST, 00

mot or 5 iswéméh% eﬁeéiﬁwme ghpt Be daRydnaldeed Anbtdd & fé@févs?agﬁg 8,

thereby rotating t tub”4 and agitator 9 5 simul 't aneously in t _
sane directigntn&els@ese DR 2L oP I SR eovk disd@pdtagl ve, Whigh is

electrically energized so that- wash liquid is discharged fromthe water

recei ving tiganknissiial mebhdnismt lfe provided t bhougle aufdecstage dOSthe
water receiving tub 3 is coupled to the,motdr 5. A -
10 dehydration shaft 7 and a drive shaft 8 coaxial with the.\“

shaft 7 are upwardly extended -through an opening (not shown)

formed in the central bottom of the water receiving.tub 3.

The dghydration_éhaft 7 is then secured to the outer central

bottom of the wash tub 4 and the drive shaft 8 is further

15 extended upwardly through an opening (not showh) formed.in

the central bottom of the wash tub 4. An agitator 9 is

secured to the upper end portion of the drive shaft 8 so as

to be disposed in the lower interior of the wash tub 4. The
agitator 9 will be described in detail later. The .

e

20 transmission mechanism 6 comprises a spring clutch mechanism
and a brake mechanism for the wash tub 4 both well known in
the art. _Duriﬁg the execution of a wash step, the
transmission mechanism 6 operates so that the wash tub 4 is
.restxained by the brake mechanism and so that rotation of

25 the motor 5 is transmitted to the agitator 9, which is
rotated alternately in the forward and reverse directions.

During the execution of a dehydration step, the transmission



11. A water supply valve (not shown) is provided in the 10 upper interior
of the outer cabinet 1 so that water is supplied to the wash tub 4. A top
qover 12 is mounted on the top end of thebouter cabinet 1. The upper cover
12 has ‘an accéss opening (not shown) conmunicating with the interior of the
wash tub 4 for the | oading and unloading of 15 clothes. A lid (not shown) .
i s prowded foMIGBAMESEBNE PBETRLLRe R cENR bpEhiengbrake opechani sgunks

h i -5 ovi ded h i de-of th 12,
The operatton” deastTated Hod e khat, B, sotaf 1o, of Zc%f?eéﬁs!%érsva (48
14 f | i ' | i 0 for the i
Spet ot i on 11 mEnangde f8 %%%%ﬁéf?sﬁﬁg%%&ry%erm%#?ﬁe%ﬁ fr%i%%dssaﬁm 3
b o . . ! | . ) St .
e oL M e OBS! T EPaBY R EELVL 44 TEne Wil BURYS Bpidla g} BT "

provided i ;%thesifnﬂﬂtﬁéﬁ%usl 108 Eﬁ’é‘téﬁbéi ag\;gé&gp&or m%@ééfgsectmﬁnefal 12

execution t he wash step, ter supply va sho harge va
10, transmissi Ge 5 Qdthddle |vdPyd Qi el IR d Lo SREed 1 t
washi ng operation. The 7 contrgﬁﬁinit I's al so prod?ded mf#% gpb€§?t§§%ed

tinmer means. Wa) #ia®©PRasholigaedaties diechar@ed cEibild tHRaWa tér SPetéfNifg
desirabl e washi ng operation conpletion tine is set, the tinmer neans starts

timng the startukof3 tde washi tgbopetot ithe duteideh thrcudgl tedisclidrgé | hese
obt ai ned by subtracting a ' _ _

' 11. A water supply valve (not shown) is provided in the
L) 10 upper“interior of the outer cabinet 1 so that water is
| suppligd to the wash tub 4. A top covér 12 is mounted on
the top end of the outer cabinet 1. The upper cover 12 has

an access opening (not shown) communicating with the

intérior of the wash tup.4 for the loading and unloading of

15 gidthes.__A lid (not shown) is provided for opening and
gloéing'the access opening. An operation panel 13 as shown

in FIG. 5 is provided on the upper side of the top cover 12.

_ Thg operation panel 13 is provided with a operation course

:selecting Switch 14 for selectively setting an operation

(O

N 2o cours§_£or the washing operation, time setting means 15
) comprising four push buttons for setting a desirable washing
opg;ation,completion time, and display 16 for displaying the

~ time. A control unit (not-showni comprising a microcomputer
is:providgd in the top cover 12 for controlling the motor 5
_25__fo: the execution of the wash step, water-supply valve (not
;shown), discharge valve 10, transmission mechanism 6 and the

like for aﬁtomatic execution of fhe washing operation. The



peri od necessary for the execution of the washing operation fromthe set

washi ng operation conpletion tinme, thereby starting the washi ng operation
at the washing operation starting timg. 10 - The agitator will now be
~ described with reference to FIGS. 2 to 4 as well as 1. The agitator 9 is
formed from for exanple, a plastic material and generally into the shape

of a circul @éneébel! anitedsplaldcee provided UpReh @pPdBuilthin tEdepsndapslti on
9a is forned in an annul ar section of the 15 inner bottom of the agitator
9. At .t he wisevh eanobpébatorcoperdtes: tthan tdme msditsingl méams cbhinsot ithgtt he
drive shaft 8 is projected to the interior of the agitator 9. The boss 17
has an oper ndesixabdenstashing copadatiote campletficortimeeds osetbi the
drive shaft 8 and a concave portion 17b 20 formed in the upper side thereof
for insertibimer meawscstarha. timhngobhai afartacfngheowashdngorpezation are
comuni cated to_each other through_a screw haqle. The recessed portion 9a

of the i t¥RéFho i& BEAFLRA AFt khe phirg iabtainadaiky pubtFActing afd

Stroans. ar PESIONRRCPRRREF| FOF. EAS AHFUSIOR (BF (b8 VARALARCOPBEALIRE: o
R AL AT AR TSR R DR
recircuraies@&@f@ﬂ}“%h@”w%@%ing'operatioh at_the“waShing operation
‘sfarting time, ' R | -
10 The agitator will now be desciibed with reference toA\J
FIGS. 2 to 4 as ﬁell as 1. The agitator 9 is formed from,
for example, a plastic material and generally into the shape
of a circular shallow recéptaéle with an upper open end.' A
recessed portionISa is formed in an énnular:séctidn of the
15 inner bottom of the agitator 9. At the center of the
recessed portion 9a, a boss 17 for connecting the drive
‘shaft 8 is projected to the interiér'of the égitator 9. The
boss 17 has an opening 17a formed in the underside thereof |
for insertion of the drive shaft 8 and a concave portion 17b ksj

20 formed in the upper side thereof for insertion of a screw

head. The opening 17a and concave portion 17b are

. communicated to each other through a screw hole. The

 recessed portion 9a of the agitator 9 is provided with a-

plurality of drain apertures 9b and three mounﬁing bosses

25 18. Six projectidns 19 for the causing of water stréams are

extended radially vertically on a part of the inner

peripheral wall of fhe agitator 9 positioned higher than the



underside of the agitator 9. The agitator 9 constructed as descri bed above
I's secured to the drive shaft 8 by fitting 5 an extended end of the drive
shaft 8 in the opening 17a and then by ‘tightening a screw 21 from upward.
In the condition that the agitator 9 is secured to the drive shaft 8, the
perlpheral wal | of the agitator 9 is p05|t|oned in the vicinity of and

al ong t\he | ovierreesrsedcpoptitonl 9aal | Aofp iuralityvash pubp<4out vanese20 for
agltator 9 constitutes the bottom of the wash tub 4. A separator 22 is

det achabl y murﬁwwth@ uPRERrsBEEeams: KO Xpdimprlate are fopmedt on Xthe

is fornmed fr0n1 for ex a plastic material and tapered so as to be 15
di ver gent . éh Eaﬁ@% %?ht?§°Fn?egrQPPyaS}Féﬁe€d9tF§W§¢6P§§Pﬁ as

f he | d_of Th d f f].an
5o he [ovr ?%%F"wé"e RGPS FABPERFBR Lhe ShA GUCF ORS Ondolort iian
9. dh d ted t
nder st de.of® L%?f%%@%Qg'é%d‘?ﬁiséés@%gmgﬁ%’?% '8 B sRRndiond e e
mount i ng bossespléh r%sb eé rAl | &£2P 78 v
y Tl

d
t hr ee- poi nt supporte or on t e ce trgi portlon of ﬁnltlon

separat or 22 artsiwtouhdedgactatm 9 hesuppen il ddeErel dri vROSIHd PPed, 28 he
slightly Iower than the upper open end of the separator 22. In the state

that the separ giexipgReralmosal Bdodn the athﬁturQS tilse posicabned® 24 the
cl oses the upper concave -

vicinity of and along the lower inner peripheral wall of the

LV/ 10 wash tub 4 as if the agitator 9 constitutes the bottom of
thé wash tub 4.

A separator 22 is detachably mounted on the upper side

- of the agitator 9. The separator 22 is formed from, for

exémple,_a plastic material and tapered so as to be

15 divergeng. A peripheral flange 22a is integrally extended

- transversely from the lower end of the separator 22. The

outer diameter of the flange 225 is smaller than.the inner

.diameter.of the_recessed portion 9a of the agitator 9.

. | Three concave portions 23_are downwardly projected on the

- 20 _undgrside of the f}ange 22a and havg sérew holes so aszﬁo

‘cotreSpond.to the mounting bosses ia'respectiveiy. A

ggngrally conical cap 24 is threeepoint supported by ribs

w22b:f6rmea on the central.portion of the separator 22 and

N provxded so that the upper end thereof is positioned

;25 slightly lower than the upper open end of the separator 22.

In_the_state that the separator 22 is mounted on the

ééitato: 9, the conical cap 24 closes the upper concave

L
¥ .



4

9 portion 17b of the boss 17, as will be hereinafter described. As. shown
in FIG 3, the separator 22 is nounted on the agitator 9 by tightening
three screws 25 (one of them shown) igto the screw concave portions 23 !
respectively. 5 Wen the separator 22 is thus nounted on the agitator 9; a
cavity 26 is defined between the underside of the separator 22 andﬂt%ig

e e,

recessed popbixrdpidh Of 7bh® £0thd Bo%s as7shae wiFlCbe helrwiharf

t he upper opening of the separator 22 comunicating with the cavity 26-
serves as b@éscribeder A8 showani imndI&: & gearlie ssgmyattmen22gisdcacantedn
annul ar gap defined by the outer periphery of the flange 22a of the o
separ at or 2@nanthehagigia tovr 99byebighteningatthrenit serekd@b 2Hnteneceatfi ng
with the detergent containin cavity 26. Operation of the washing machine
i n accor dantkemi shovng latPngbﬁtFGHEWiCpnﬁéﬂebPOQQQQanaé.rﬁﬁ@ﬁ@ vely.
operator desires, for exanple, thaf the mashing_operation shoul d be

conpl et €8 bYheri khg PR tRESH %10l Bpbhus| BRUBSAAI on Jhe 1agktatesedri Ag
unct Lo 02Dy 205, 95, 25,9108, Wb ekt Tin, Bidaiad BE SERRC phralolns o
0PSNL N0 20%2! Brd Y Hodded ASHEE 41 52, WUR, SALAE 0 R Bhewty
CoLne oot 48 PRetST e et uiaed. Treiioudh mOdRE U Wi pepraeer.
T e ch7: SpRlyR Lk ARl e OB ookUB a0 b, oURREr,
of 10 inlet and detergent supply opening 26a and an annular gap
defined by thg outer periphery §f~the flahge 22a of the
separator 22 and the agitator 9 serves as a water outlet 2§b"
communicating with the detergent containing cavity 26.
Operation of the washing'machiﬁe in accordance with the
15 invention will now be described. Where an operator desires,
for example, that the washing operation should be completed
by utilizing the washing opératidn coﬁpletion time
presetting function wheﬁ'she or he gets up in the next
morning, a necessary amount of detergent 27 is supplied to \_/
20 the cévity 26 through the detergent supply opening 26&.. In
supply of the detergent 27 to the cavity 26, the cap 24
prevents the detergent 27 to enter the concave portion 17b
of the boss 17. Clothes 28 to be washed are thereéfter put
into the-wash tub 4. Conséquentiy, ﬁhe clothes 28 contained
25 in the wash tub 4 are separated f:om”the detergent'27 by the
separator 22. Then, the operation cburse selebting switch

‘14 on the operation panel 13 is operated for the setting of



IO an operation course including intensity of water stream the nunber of
times of rinse operation and the like and the tinme setting neans 15 is
qQperated so that the desirable washing opgration conpletion tine is set,
t hereby\conpleting the 5 preparation for the washing. The washi ng
operatjon is autonmatically started at the time obtained by subtracting a
peri od ‘riecessaan éoperatéont conrseé fiheluwddnigndnteasitiyons( waterdistydant,h the
mash-and‘dehydration operations) fromthe set washi.ng operation conpletion
time. | n t henwmberngf 1bimegecpft rdnseaoperationppnd thep likewhandh thee time
wat er supply valve is opened to supply water to the wash tub 4 is first
executed. The SREEINguPBRRSsI& §% epfprteddsphdhathcthpit desizabhes washing
predeterm ned water Jlevel in the wash tub 4. Subsequently, a wash step in
whi ch the C|otﬂegréﬁéQ&ﬁﬁ@BPisiﬁqq1?%@edéFeF@&n hexeby compleaking the
~agitator 9 ks alternatelyv ratated in the forward.and reyerse directions
during the %vasﬂrgpéﬁ%tl#c%"tﬁgft ep?’@jsgtj[‘?%ns TP HEENIRTE oPeTation his
the wash tub 4 i age u t Ol u | on he inner
er i phoral vl FubpReFLOBhEL SEREERR, 40 L5 e bt SEnad, By CRHbtRECkRG' o
Si mul t aneousl y. ; _ t S S ' d
supply openi ngpsgéaﬁ]?o&%%%éggg%tﬁﬁégﬁ |si%gu§gdtt?{)eof oevhgg‘lg ﬁ&%ﬁ%gkon

cavity 26 throygiic] Be1AYt LRitI?Ghash Vb ey JFNEIBA oBbriRiShsdl EAGRE: thae
detergent 27 contained in the _ : _ _

-set washing operation completion time. In the washing

L,f 10 operation, a water supply step in which the water supply

valve is opened to éupply water to the wash tub 4 is first

executed. The water supply step is completed when the water

reaches'a'predetermined water level in the wasﬁ tub 4.

Subsequently, a wash step in which the clothes are washed

15 with the detergent is executed. The agitator 9 is

alte;hately-rotated in the forward and reversé directions

during the wash step such thaf the projectibns fé cause

water streams in the wash tub 4. 'The'waﬁer streams are

{ : caused to rise up along the inner peripheral wall of the

20 wash tub 4, as shown by arrows in FIG. 1. Simultaneously, a

part of the water streamS'pésses'through the detergent

supply opening 26a into the cavity'26 and is éauSed to flow

~out of the cavity 26 through the outlet 26b. With such

.movement bf_water streams, fhe détergent 27 contéined in the

25 cavity 26 is agitated by the water flowing in through the

deteréent supply opening 26a, dissolving'in the water. The

detergent 27 is thus carried out of the cavity 26 into the



25 cavity 26 is agitated by the water flow ng in through the detergent
supply opening 26a, dissolving in the water. The detergent 27 is thus
carried out of the cavity 26 into thell 11 wash tub 4, where the detérgent®
is pronptly dissolved into the water. Consequently, the clothes 28 are -

washed with wash |iquid containing_ detergent ,conponents. Upon ¢ letion
of the wasH¥asRptubhd. wheres aﬁﬂtﬁéggnh ¢&F @'!R%aﬁiﬁﬁggfgﬁgggﬁ°
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function is utilized as descri bed above or 15 when the det'ergent 27 an

clothes 28 ar@ehgdtatiohhspeabibibwleteinathengabhMeubot $8Meotageanatt he
clothes 28 may be prevented frombeing in contact with the detergent 27 and

faded or dirgghorsseed Hist perfommed| nidridit the ovashd nepsopegatdosmt ien,
the agitator 9 is rotated to thereby 20 cause the water streans which force
t he det er gecvm@Yetedt at nthei sethwashingyopérabionpcdinplekdoni timee
According to the above-describéd_embodiment, the
10 Jdetergent 27 ié contained in the cavity 26 defined by the
agitator 9 and separator 22, so that the clothes 28 are
separated from the detergent 27 in the wésh tub 4.
Consequentlﬁy -even when the washing operation _completién
time presetting function is utilized as described above or
15 when the detergent 27 and clothes 28 are left in the wash
tub 4 for a long time for some reason, the clothes 28 may be
prevented from being in contact . with the detergent 27 and
faded or discolored. _Furthef, upon initiation of the
washing 6peration,;the aéitétor 9 is rotated to thereby , !/
20 cauée the water streams which force the detergent 27
contained in the cavity 26 to rapidly flow in the
circumferential direction. The detergent 27 ié then carried
into the water in the wash tub 4 through the outlet 26b and
simultaneocusly, promptly agitated such that_the'detergent 27
25 is dissolvgd in the water, thereby making the most of the
detergency of the detergent 27 as compared ﬁith the prior
washing machine in which the detergent is gradually



Circunferential direction. The detergent 27 is then carried into the water
in the wash tub 4 through the outlet 26b and simnultaneously, pronptly
agitated such that the detergent 27 25 isi2lissolved in the water, thereby
makiing the nost of the detergency of the detergent 27 as conpared with the
prior washing machine in which the detergent is gradually 12 dissol ved
in wat &¢. Furt fdssodives imevater i yFostherdesincd bhet bavidiyt 260ri®d defined
separator 22 detachably nmounted on the agitator 9, -the construction of the
wash tub 4 or kYt &he @gditatar (Lans isepanater?2 cletachably mpunted somoths

necessary to conpl,icate the configuration of the agitator 9. The portion
for contai ni ng 33 €?€r-éentt%ﬁ ?r% sfruqtdprqofi themashndyh b espmatier

22 is detached _fromthe a | fice .t he separator 22 is

mount ed on therfpi)%}'vg'i%gﬁ‘%tﬁ%gﬁi ;g’[%?gr@"'ﬁ fdtt&he cAht9.24 & sigonot
et ) 5" eSS Y e Y UL SO AU, A Ko o,
the same ascently ERaston 40 cOEdiarhs Rhe QetBL IR ALonkh: RhucTomes
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circular inneraggtakoe’ @, Wakbrener FOSEABE! ithedebaratcldi 32l 95 Roldteld on
the upper side of the agitator 9 so that the cavity-zé is
\/ - 10 defined, it is not necessary to employ specifically
-constructed water receiving tub 3, wash tub'4”énd agitator
9. - Accordingly, the washing machine in accordanée with tpe
invention may be designed and assembled on the same assembly

line as of the other type washing machiﬁes without the

15 above-described detergent contaihing cbnstruction; |

Furthermore, since the detergent contéinin§ cavity 26
which is defined so as to have a éenerally circulér inner
peripheral wall and concentric with the agitatbr.S has the
{ _ - water inlet or detergent Suppiy opening 26a in the central
20 portion of the separatdr.zz and the water-ouﬁlet 26b in the
.ouﬁer peripheral portion of the agitator 9, the detergent is
~ dissolved in the water flowing in through the central water
inlet 26a and radially directed. Consequentiy; the wash
liQuid_containing detergent cdmponents may be ﬁniformly
25 diffused in the wash tub 4., Further, since the conical'cap
24 is integrally formed on' the central portion of the

separator 22 so that the mountihg screw 25 of the agitator 9



water inlet* or,detergent supply opening 26a in the central 20 portion of
the separator 22 and the water outlet 26b in the outer peripheral portion
of the agitator 9, the detergent is di'$solved in the water flowing in’

t hrough the central water inlet. 26a and radially directed. Consequently,”

i uged | niPhEORBZR: HRSFewLEl (ifbrthe SRRt HEoR oHhat EB%L%%?%%%@;
' Iy § d I i . at 2 t hat
munti ng Lol BueseBE e @RoPRE A St s, ERAT AR BRI enk: ¥Y mek b
nti R 4 Serel ARd e f t
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the agitator SO0 as | e projected to the interror thereot _
detergeny Sygpb¥ SBRRrA1 2ottom Wil ¢he Rlgditatdr! BE s L be ?ﬁj‘é\ﬂt‘iﬁj SO

as to be positioned over the boss 17, thé detergent 27 supplied through the

openi ng 26atbstHesintesdoz’ ehedeblc ahds the/ detetgente sudpllyy offeniMie 2@ay
di ssolution of the detergent into the water may be enhanced as conpared
Wi th the case water aihlelte thetEhgecaviity @6 elsr girovidedn s aps otot e
cavity 26. FIG 6 illustrates a second enbodi nent. The second enbodi nent
di ffers froposidipredooyvesmbbhenthass n17hatthe 18etexgentr 271 sappiltiedd to
an agitator 32 not secured by way - _
through the Qpening 26a is dispersed around the boss 17 in .
10 the cavity 26, whereby dissolution of the detergent into thei“/
water may be enhanced as compared with the case where all
the detergent is concent:ated to an area of the cavity 26.
FIG. 6 illustrates a second embodiment. The second
_ embbdiment differs from the previous embodiment in that a
15 separator 31 is':itted to an agitator 32 not secured by way
of screws. More specifically, a recessed portion 32a of the
agitator 32 has a fitting aperture 32b and engagement strip
32¢c, and the flange 31a of the diaphragm 31 has a. fitting
strip 31b and an elastically deformable engagement claw 3ic. \wj
20 The fitting strip 31b is inserted into the fitting aperture
32b and thereafter, the engagement claw 31c is engaged with
the engagement strip 32c, thereby mounting the separator 31
on the agitator 32. This construction does not necessitate
the agitator mounting screw and provides for-simpie
25 formation of the detergent containing cavity 33.
Although the detergent containing cavity is defined by

the_agitatdr and separator in each of the foregoing



of screws. More specifically, a recessed portion 32a of the agitator 32
has a fitting aperture 32b and engagenent strip 32c, and the flange 3la of
t:he diaphragm 31 has a fitting strip 31b ®hd an el astically defornable
engagenent claw 31c 20 The fitting strip 31b is inserted into the fitting
aperture. 32b and thereafter, the engagenent claw 31c is engaged with the
engagelwnt st r iqRlsEimenks e Shesifna FREQNH having A ravityniermed gheforehand
This constructi on does not necessitate the agitator, nounting scyew an

provi des for sif@y PSMAURLRY i e 3gitak gerﬁlfc*b?ﬁéh‘ nﬁﬂhg B%g?fyf%g?t is
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water inlet is util1zé ergent” supp peni nrcatrng w

t he deterge iNin ayi <k By . t f ar j
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machi nes whi ch are not provided w th a washing operation conpletion tine
presetting function migl imbéntiént ¥a¢ WS happlieahitiestie Wasding the&chsés

tub and dehydration basket are separately di sposed. The foregoing
di scl osure and wirizhi ngse anetmpreiwided with a washing operation completion .
~time presetting function and twin tub type washing.machines
N\ ._ 10 wherein the wash tub and dehydration basket are separately
| disposed. - |
‘The foregoing disclosure and drawings are merely
illustrative of the principles of the preseﬁt'invention and
are not to be interpreted in a limiting sense. The only

15 limitation is to be determined from the scope of the

appended-claims.



illustrative of the principles of the present invention and are not to be
interpreted in alimting sense. The only 15 |imtation is to be determ ned
fromthe scope of the appended cl ai ns. CLAIMS 1. A washi ng machi ne
conprising: a) a wash tub in which wash wat®r is contained; b) a notor for
wash operation; c) an agitator prOV|ded on the inner bottom of the wqgh t ub

Sso as to be driven by the notor I's rotated to cause
wat er streang,.i e wash tub, ‘th !WE“M““‘”EEMMCM%MH c with the wash
tub and havrgééigggncave shape su ampesi pheral wall thereof is

adj acent to an inner peripheral wall of the wash.tub; ‘and d) a separ at or
detachably mounted on the upper side of the agitator, the separator.

defining a dgtergeqfag qﬂr}@u cﬁmo'fé;/ en\(%%hﬁ%upper' area of the agitator

when nounted on the upper” si the detergent containing
~cavity defined byyt e Rl L P YNIGH QRSN v Ko i 44 eafﬁéana' aX' s of

the agitator and of the shape of a ring, the separator having In

central top wall pg)hey Rfecr FE#wddd Bpdraersry which. a part of the vvater
streans caused by rotation of the agltator

c) an agitator provided on the inner bottom of the

L

wash tub so as to be driven by the motor so that the
agitator is rotated to cause water streams in the wash |
~ tub, the agitator being concentric with the wash tub and o
having a concave shape such that a peripheral wall
" thereof is adjécenﬁ to an inner peripheral wall of the
wash tub; and
d) a separator detachably mounted én'the upper side
of the agitator, the sepafator'defining-a detergent
containing cavity at an upper area of the agitator when
mounted on the upper side of the agitator, the detergent
containing cavity defined 5y the separator being
concentric with a rotationai axis o£ the agitator and of \Vj
the shape of a ring, the séparator having in the central -
top wall thereof a water inlet through which a part of
the water streams caused bf rotation of the agitator
passes into the cavity, the separator having in the
peripheral wall thereof a water outlet through which the

water in the cavity is caused to flow into the wash tub.



basées into the cavity, the separator having in the_pELLphera1-méf#—rhéredf
a water outlet through which the water in the cavity is caused to fliﬁji nt o

t he wash tub. 16 2. A washing machine accqrﬁdi ng tﬂm“aﬂm“ H i\r\ n the
agitator is secured to the upper end of a drive shaft t-or -

by nears of a screw and which further conprises a gene?al?y ‘coni cal cap
integrafly formed on the inner peripheral wall of the separator so that the

he-separator i stmou EeBknbn mAHEFS aBeoTALR R 3150 4| SBAREY g "rC
| aim 2, wh [ | - h | J

Cher eof so that THocpods 2 BeBizel S8Tkne uipe-uly 00 & kol vd LR S o
s secured 10 1 NgripBR! ngNen8! mbiBrby Giedha! bl sbiRwial wrilldt for med

in the separator Is positioned over t oss. 4. A washing nachine
substantial |y asghgtRes dempkibed W Hane2htlyNednicalhead’ AQERYLEING,

dr awi ngs. .
formed on the inner peripheral wall of the separator so
that the screw securing the agitator is covered by the
conical cap from upwards when the separator is mounted

on the agitator.

3. A washing machine according to claim 2, wherein the
agitator has a boss formed on the central inner bottbm
thereof so that the boss is projected upwardly, at which
boss the agitator is secured to the upper end of the
drive shaft and the water inlet formed in the separator

is positioned over the boss.

4. A wéshing machine substantially as herein described

with reference to the accompanying drawings.




