1 "WASHI NG MACHI NE' The present invention relates to a mashlng Mﬁchlne and

nore specificall to a washi ng machine in which water i or | aundry - -
p y g Pgﬂée?( 3% y .

in a dryer tub, and the dryer tub is rotated for r|n5|ﬁg
washi ng machines of this type in districts where water supply is unclear,

| aundry will be discolored by iron oxide powder or other inpurities
contained in the water, if the water il poured on the laundry in a dryer
tub for rinsing Therefore, washing 10 nmachines intended for use in inpure
water districts need to be provided with a filter for filtering the water
fed fromthe water supply to the dryer tub. Normally, the filter is

provi ded i ndependently of the"WASHING MACHINBS. In this case, the filter
shoul d be manufactured 15 i ndependently of the washi ng nmachi ne, and the

washi ng nacm?ﬂ9rﬁﬂﬁ%&ﬂ%ﬁlﬁx&ﬁﬁﬂ%ﬂtQQJQ&ﬂﬁaQRNﬁHWQRR%%ﬂ\%&FQ*&?mashlng

machi nes whj ch are intended for use in _clear water djstrigcts. Thus, there
are no p %ﬁ&%%ﬂ(}fgmt{ﬂ'é dfa ﬁt}?(-f‘%/a&arﬁ'}?d‘ Wé% B n use,

however, \?a |ng ne#gﬁredeoqyl &8, Irgtflé éé)rhﬁaoa e Ove&r%%l;omthat

for the was |ne res i an | Cr ease of

i nstal | atd @) 195 YA AL i8Shg." the handling efficiency. The present

invention i s contrived in consideration 25 of these ci rcunstances, and is
i nt enged When using washing machines of this type in

districts where water subply is unclear, laundry will be
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discolored by iron oxide powder or other impurities
contained in the water, if the water is_potred on the
laundry in a dryer tub for rinsing. Therefore, washing
10 machines intended :o: use in igpure water districts need
to be provided with a filter for filtering the water fed
from the water supply to the drycr tub.  Normally, the
filter is provided independently of the washing machines.
In this case, the filter should be manufactured
15 1independently of the washing machine, and the washing
'%g machine may be of exactlf the same construction as the
washing machines which are intended for use in clear
water districts. Thus._there are no problems on the
manufacture of the washing machines. 1In use, however,
20 the filter requires an installation space separaﬁe from
that for the washing ﬁachine. resulting in an increase
of the overall installation space and a decrease in the
handling efficiency.
The present invention is contrived in consideration

25 of these circumstances, and is intended

en using
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2 to provide a washing machi ne capable of filtering water fromwater supply 15
and reducing the required space. According to the present.invention there

i s & washi‘ng machi ne conprising: 5 a main body including a washing tub
and.-a dryer tub; and a filter for filtering water fromwater supply and
feeding the filtered water to the main body, said filter including a body
case_det achably nounted on the nmain body, an&aafiltering menber renovably

set W the body 10 case and dividing the interior of the body case into an

i nfl ow-chanber supplied with the water fromthe. water supply and

i cati ith th tsid ' d tfl h X lied with th
ComUn CRt g 0 hESY P B e e A A B R s e
of 15 the main be{m Wed: Usldir g %&%Hd&@%d’%eﬁhiﬂ% 's@‘é%@t.' on. '
therefore. the filter does not require any exclusive installation space,

thereby reduci ng thepgv@ding i 16 eld PP aAGreritdon therrigoyer, the
mai n body of 20 the washing machi ne intended for use with the filter may be

used directly aswa#ehing aidctstnevasduptgiaggy ne. | eading to an i nprovenent in
productivity of the washing machi ne. Enbodi nents of t-he present invention
will now be 25 descra bmafimibddy einzlnding @ twas hdogo tiwbn andg ad dzwierg $ubi;n
whi ch: and a:filtet.for filtering water from water supply and
 feeding the filtered water to the main body. said filter
A including a body case detachably mounted on the main
body., and a filtering member removably set in the body
10 case and dividing the interior of the body case into an
intlow chanmber suppried.with_the water from the water .
supplf and communicating with the outside air an& an
outflow chamber subpliéd with the water tiite:ed by the
filtering meﬁber and communicating with the interior of
15 the main body. |
When using the washing machine of the invention,
s therefore., the filter does not requi:e any excluéive
' . _ installatiog.space. thereby reducing the overall
instaliatioh space required. Moreover, the main body of '
20 tuggwishinq'nachine intended for use with the filter may
be u;éé di:eétly as a filterless washing machine,
leading to an improvement in productivity of tﬁe washing
machine.
Embodimehﬁs.ot the ptesent.invention will now be

25 described with reference to the accompanying drawings,

in which:



B -

¥ WE

1b 2a Figs. 1 to 7 show a washi ng machi ne according to a fir enbodi nment
of the present invention, in which Fig. 1 is a perspective vi. shomﬁng ‘the
principal .part of the washing machine, Fig. 2 is a‘'sectional view of the >
upper portion of a dryer tub, fig. 3 is a sectional. viewtaken along l'ine
[11-111 of Fig. 1. Fig.. 4 is a sectional view taken along line IV-1V of

Fig. 1. Fig. 5 is a longitudinal s@8tional view of a. -3- flow :
regulator, Fig. 6 is an expl oded perspective view show ng the principal -
part of the flow regulator, and Fig. 7 is a sectional view show ng the '
princi pal part. of the washing nmachine with its filter renoved therefrom 5
and Figs. 8 and 9 show a washi ng machi ne according to a second enbodi nent

of the in i O i e how ng t he
principal¥q§%t gft gmgggﬂlEggﬁggﬁhﬁeﬁagﬁéﬁg'g&kégﬁgh§ﬁ£§n$arged secti onal

10 eYirgW kaédghQW%'Bg Ob:eEEﬁEeithnEQPﬁdiﬂﬁ”&ﬁf@%ogﬁgépresenﬁ

invention applied to a l'e-tub washing machine w described in
detai b wsth bSEQbGBQQVEOﬁ.b& 8R6QTR3Yh8Jprincipal -part of |
the washing machine, FPig. 2 is a sectional view of the
5 upper portion of a dryer tub, Fig. 3 is‘a-sectiohai view
taken along line ITI-III of Fig. 1, Fig. 4 is a
sectional view taken a16nga11ne-1v-xv-of Fig. 1. Fig. § ‘£ g_i'

is a longitudinal sectional view of a.
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drawi.ngs. .:15

washi ng fachi ne i’ncludes an outer casing 10 in which are arranged a washi ng

As shown in Figs. 1 and 2, the main body of the

tub 12 and a dryer tub 13. Disposed in the dryer tub 13 is a rotatable
14 which is driven by a notor (not shown). A water 20
sprinkling cylinder-15 formed of a water-permgabl e porous material is set
up in the central
attqgched to the top portion of the dryer tub 13, whereby the top opening

dryer vesse

.of the dryer tub 13 is opened and cl osed. The whol e body 25

lid 16 except

fl ooder

17.

i ts fieyw preyudlatedge Figr.t ifoisi andegpdsded gevapectivéovbewg a
An entrance opening 19 is fornmed at the |left-hand rear :
portion of the inmshowing he pHimcdpalapectopénithg floweregslaboreaandat er,
which is fed through a water supply pipe 18 in the casing 10 in the nanner

nentioned | ater,
fornmed in the center of the bott n1portign of thiFrooder 1

top opening of théhathingdAs r Wi]

portion of the dryer vessel 14. An inner lid 16 is

iBk® thels |ps@stiopals view showAngothpngripeipal ep2pt|ef

. , 7, aci t he
af5E1itpr senogeq’ thogeLion]

nunber, m%nr§de frqp1the upper surface of the bottom portion of the

fl ooder

10

17,

ereby the water introduced into the flooder 17 through

the entrance opening 1%4 | 8 dyd @ SROw a washing machine according to a

-Kgf

R

10

15

20

25

second embodiment of the'invention,'in which Fig. 8 is a
perspective view showing the principal part of the

washing machine, and Fig. 9 is an enlarged sectional

 view of a flow indicator.

Preferred_éﬁbodiménts of the present invention
applied to a double~tub washing machine-wil;-ﬁow=bé
described in detail with reference to the-acéompanying
drawings. |

As shown in Figs. 1 and 2, the main body of the
washing machine includes an outer casing 10 in which
are arranged'a.washing'tub lzjénd?é:dryer tnbf13..

Disposed 1n‘£heidryer tub 13 is a' rotatable dryer'vessel

" 14 which ié'driven by a'motofitﬁot‘shown); A water

. sprinkling cylinder ‘15 formed of a watér-permeable

_ébrous materiallis“set up in the central portion of the

dryer vessel 14. An inner lidﬁlslfs atgached to the top
portion of the dryer tub 13, whereby the top opening of
the dryer tub 13 is opened and closéd. The whole body
of-the inner 1id 16 except.its periphéral edée portion
is depressed downward, forming a flooder 17. An

entrance opening 19 is formed at the left-hand rear

of the inner

oAl
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pouring aperture 20 Stepped portions 22 and 23 for indicatingflow ]
quantity are fornmed at the rear end portion of the flooder 17_8 An outer -,
lid 24 is 15 provi ded over the inner Iid 16. A see-through w ndow .25
formed of a.transparent plate |id 24 so as to face the flooder 17. The
washi ng machine” al so includes a. control box 26 nounted on the rear portion
of the top end face of- the casing 10. Knobs for operating a 20 washer
timer.(not shown), a dryer tinmer 27, etc., are provided on the front _
portion of the control box 26. Further, a holding recess 28 is-forned in
the contrebrkasn26f eher ¢nRepding ue.pQQhéIeﬁti»snébeo&@ﬁbhggléub 12. 25
As shown 1n Figs. 1,.3 and 4, the holding recess 28 opens both forward and
upward. Seeviesl ¢ondeadceate?3 whithr iedfed thBolght anw@esti on with a
socket 30 -5- which is coupled to the upper end of the water supply pipe
18. A j oBuPPRVpeiper dBoAn3gheFrgsiny 1Pt knatbeahamye memémt iGRed and a
socket 34 _(Fig. %) are_ arranged side by side at the top end face portion of
the contrdPt8T, 1BER SBe\fileAdes Ldeat ed behind the hol ding recess 28. The

I end of the joint pipe portign 32 s connected to a feed water Val ve
62m? nti oned 9aPéPrFﬁggégﬁFE?rﬁygﬁeéﬁsf3¥m%9cbﬁpF?%gcﬁﬁﬁ%EBG. The | ower

end of t NgesQRkehoRbonOBERR1bAt 8¢ Bie "BERLAM: 1Y, Fablhg Bl "

top 6pening of the sprinkling.cylinder 15. Guide

ribs.21, €.g., three in number, protrude from the ' _ g_;

upper surface of the bottom portion of the flooder -
10 17, whereby the water introducéd into the flooder 17
'thfdugh the'entfance opening;19 is led into the |
pouring aperture 20. 'Stepped'pdftiOns.zz and. 23 for
indicating flow qu&ntity are formed at’thé rear
end portion of the flooder 17. An outer lid 24 is .
15 provided over the inner 1id 16. A See-through window"
25 formed of .a -transparent plate lid.24 so as to face
the flooder-17; ' The washing machine also includes a
control box'ZGAﬁounted on the rear portion of the
top'ehdifacqfofzthe casing 10. RKnobs for 6pera£ing a
20 waShe:[ﬁiﬁgtf(nOt shown),.a dryer timef'27;-et¢., are
'prOViﬁédééﬁ%thé;frbnt portion of the control box
26. Fufthery a.holdinglrécéss'és is fofmed=in the =
control box 26, corresponding in po#itiqn to the washing
tub 12. | |
25 As shown in Figs. 1, 3 and 4, the holding recess
28 opéns both forward and upward. The holding recess

28 is formed at its bottom portion with é'socket'30

\':l.
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:..
10" overflow pipe 38 Afiter'40 is renovably set in the Afilter 40 IS
renmoveably ‘set in the holding recess 28. The construction of' the filter
40 «M | I new be described in detail. The filter 40 includes a body case 42
in the formof an open top vessel 15 and a cover nenber 44 detachably
attached to the top opening of the body case 42 with a sealing nenber 43
between them A cylindrical filtering nenber %6 is disposed in the body
case, 42. Both end portions of the filtering nmenber 46 are fitted .
individually on a fitting 20 boss 48 on the inner bottom portion of th

body case 42 and a %%iép%gg%‘s#egde%% Lteel lr“% - %lij{?; %(‘fet%f g%egogghgﬁnber

44, The filtering rior the Dody Ccase nt o

an i nfl ow chanber cag ed J she 4 N r d oyt f I ow
ehanber 2 pa " | PAREGH £l RSP diif orklo BIREIE, 30RO,

includes a flat porgé£nirmf wémBer P3N e 4 Fyorded 3t Qriige 14)JAkeOhrkhfged3
and 4) at the upper portion of -6- the inflow chanber 50. The fl at

portion 54 is forneside thy asidd eat ithecttopordnds Eaclei port)icandfarheveshkeonl
pi pe portion 58 (Fig. 4) extending downward and defi-ning an overflow port -
57 therein. Th® watkoxi26 ewhigh tisclenatesl behind dher hioddipopeepessi @8.58
o JrTanged on eyl Sr o 11 9N %S (10 ool Sork B S A" bk g
shown)
| " to a feed water Vvalve 64 (mentioned'later in detail) by
N means of a coupling pipe 36. The lower end of the
socket 34 opens into the washing tub 12 through én
10 overflow pipe 38. ' -
A filter 40 is removably set in the holding
recess 28. The-construction_of‘the filter 40 will
now be described in detail. The filter 40 includes
a body case 42 in the form of an-obqn top vessel
15 and a cover membéf 44 detachably attached to the top
opening of the body case 42 with.ajsealing member 43
between them.’ A cylindrical filtering'member'AG is
disposed'ih the-bbdy case 42. Both end bortions of the
| ftitering member 46 are fitted individually on a fitting

20 Bdss 48 on the inner bottom portion of the body case 42 -

”éﬁﬁia=fitfing boss 49 on the lower surface of the cover

member 44. Thé filtering member 46idi?ides the interior

of the body case 42 into an inflow chamber 50 located
outside the filtering member and an outflow éﬁamberfsz

25 located insidé'the'filtéring member. ° The body case
42 includes a flat portion 54 which projects rearward

(to the right of Figs. 3 and 4) at the upper portion of

!



_provided on the flat portion 54, respectively. A water outlet pipe_ portion
60 protrudes downward fromthe bottomof the body case 42, d@Pining a water
outlet port 10 61 which opens into the overfl ow chanber 52.  Wen.the .
body case 42 is set in the holding recess 28, the water inlet port 56 is
renovably coupled to the joint prquprtion 32 from above, while the
overfl ow pi pe portion 58 is renovably fitted into the socket 34 also from .
S above. As a result, the overflow port 57 of the body case 42 .
comruni cates with the outside air through the overfl ow pipe. 38. Al so, tﬁ%
wat er outhet impf Jow pehidnmbsy B0 J S Thenthlal \pdrtiiioad S4ntie teemedcket 30 from
above, so that. the water outlet port 61 communicates with the. 20 wat er
suppl y pripeh 18. watmsinkete gantt 66 AFics. @t aoidafany ovanfdowegipe t he hol di ng
recess 28 of the washing nachine. Nunmeral 62 designates a transparent cap
att achedPt ¢t 5HalBinf 4hetRnding desnwerd dind, def indagt @ directly over.
the overflow port 57. _The interior_of 2 ,Eg? I nf | ow _chanber 50,

i ncl udi YRR RPT = bUMPEHE ov A SRS gLt PR S6s889 t hrough the

B N e R L RN
nater Vang Fhe SR Abid. A) Yr O gar it W Ynlde BRUR)O1 @ hose
provided_on the flat portion 54, regpectivgly. A water '
outlet pipe portién 60 protrudes dowﬁwa:d,from_thé’_ _ g_j
bottom of the body case 42, defining a water outle: port
10 61 which opens into the overflow chamber 52. When the
body case 42 is set in the ho}ding recess 28, £he water
inleﬁ port 56 is removably coupléd to the joint pipe
portion 32 from above, while the overflow pipe portion
58 is removably fitted into the socket 34 also.from
15 above. As a result, the_bverflow<p9rt_57 of the body
case 42 communicates with the outside. air through the 1

overflow pipe 38. Also, the water outlét_pipe,portion

4

60 is removably fitted into the socket 30 from above, so N

that the water outlet port 61 communicates ﬁithzihe.

20 water'supplf pipe_la._ Thus, the filterlqp-is.déﬁachably..
attached:tq the holding_recess.éé of the_yaéhing machine.
 Numera1 62 des;gﬁates a.t:anspa:ent cap,attached,tq_
that part of the cover member 44 ﬁhich is ldcated _"
directly:over the overflow port 57.. The-iﬁterior of

25 the infldw chamber So,zindluding the region around the
overflow port 57, can be seen through the trénspérent

cap 62.



5° .watér.outlet portion 67 thereof is connected to the joint pipe portion
32 by'.sreans of the coupling pipe 36. A flow regulator 70 is provided in'the
wat er inl-et portion 65 of the feed water valve 64, whereby the flow rate of
the water fed into the inflow chanber 50 of the 10 filter 40 is kept
constant. A specific construction of the flowregulator 70 is shown in
Figs.-5 and 6. The flow regulator 70 is prbVded Wi th a passage case 72
housgd in the water inlet portion 65 of the feed water valve 64, a

ri ng-shaped' seat 74 of soft -rubber contained 15 in the passage case

72, and a throttle valv | g%'ﬁ%]ql{ Oﬂ'fﬁ?{gaf,&g:t%}]ehefyee‘@'%ttet}es;aitl@%%?ﬁqu" seat

74. The throttle val ve I's for a passage por

substantially its geapSdedthdideNiiy nttd1hoxadNel & (RAtelrn 1hAgE

peri pheral edge portion on the side 20 =~ of the ring-shaped seat 74. In
this arrangenent, phetidmess agf Ve fadde Wted ivalivieCl6daded coubtetihitot &l e -
val ve disk 76 noves so as to press into the ring-shaped seat 74, so that
the cross-secti onatapaétoae watsr cuppdoh byatmeanshafna ho8ei $8dewhddecd.
Thus, the rate of water 25 flowis substantially constant w thout regard
to the changeSof water putkal ortienofdr dhegeodt isheonaekited tacthhee

constructed -8-,in this manner, wi |l now be described. In,a drying-
rinsing operation %ﬂ{hﬁ RiRe RRhich 37 Ry means 9fF Gge coupling p¥pe 36.

A flow regulatot'?O'is provided in the water inlet
N portion 65 of the feed water valve 64} whereby the flow
rate of the water fed into the inflow chamber 50 of the
10  filter 40 is kept constant. A specific construction of
the flow regulator 70 is shown in Pigs: 5 and 6. ‘The
flow regulator 70 is provided with a passage case 72
housed in the water inlet portion 65 of the feed water
valve 64, a ring-shaped seat 74 of soft rubber contained
15 in the passage case 72, and a throttle valve disk 76
joined toéether with the riﬁg-shapedfseat 74. The
”throttle valve disk 76-19 fdrme& with a passage port 77
in-subst#ntially its center and a number of water
g phannels'78'in-tﬁe periphé:al edge.pbttion on'the'siée
20'i_1b£rthe'ring-shaped seat 74. In this afrangement,'When
:Eﬁeitap ﬁafer pressure'is'ihCreased; the thfbttle Qalve
disk 76 moves so as to press into the riﬁg-éﬁaped seat
* 74, so that the cross-sectional passage area of e;éh
‘water channel 78 is.decreased.j'Thus,'the:rate-of water
25 = flow is substantially constant without regard.to the
'change'df water pressure.

The operation of the washing machine constructed

X



is turned on in advance. Substantially at the same tine, the o
detergent-washed laundry is put into the 5 i nsi de space ofdthe dryer - -,
14 around the sprinkl- ing cylinder 15, and the inner and outer

lids 16 and 24 are closed.  In this state, the dryer tinmer 27 i's adjusted
so that the dryer vessel 14 is quigkby_rotated by a dryer notor (not

thereby centrifugally 10 Separating the detergent solution in
the laundry. After a predeternmined tinme of drying, the dryer vessel 14 i§[

vessel

shown) ,

driven intermttently,

a

and the feed water valve 64 'is energized to be

opened. Tgp walier mahheeduged hBWwobbhae¥liehedd! etnPQr §i9ingd of the feed

wat er valve 64 is 15,

adjusted to a constant flow rate by the fl ow

regul at or ri@siagd operhédohr efftehedeneegentt-washpngtl i ehe 6¥apnse the inflow -

50 through the coupling pipe 36. Thus, the inflow chanber 50 can

be suppli é8 WMERefacBr int advanastanfubsbanthaklynay thetsameap 66 is.

turned on for 20 any o enlng, sQ that _a user need.not adjust the, opening
EhRcdeRArapnatash

chanber

of the tab*B8’
and gerneqhg

filtéring ne

Fad

to.

into the.-

oxi de. powdgg gy?ﬁgéﬁfléaéhgn&agﬁ 'i“Jgft %&tsg%ggou #grlgg%ﬁis% he overf| ow

chanber

wa

52 an own throug

wat er supgky BleSedS. IATEHiS!Stiate, tMe dryer timer 27 is

10

15

20

25

adjusted so that the dryer vessel 14 is quickly rotated

by a dryer motor (not shown), theréby centrifugally

separating the detergent solution in the laundry. After

a predetermihed time of drying, the dryer vessel 14 is
driven intermittently, and the feed water vaive 64 is

energized to be opened. Tap water introduced into

. the water inlet portion 65 of thejfeed.water_vélve 64 is -

adjusted to a constant flow tate_by.the.fléw regulator
70, and is fed fgom.the water outlet p;rtion 67 into the
inflow chamber 50 through the coupling pipe 36. Thus,
the inflow chamber 50 can be Supplied“with wéte: at a
constant flow rate only.iﬁ'thé tap'66 isﬁturned_on_for
any opghingg so that a use:,need.not-adjus;.thé_qpehing,
of the ta§~66. _The;water fed into the,inflow.chaﬁber 50
is stored therein and_pe;meatethhe filtering member 46
by its pressure head. The filtering member.46 collects
and removes impuriﬁies such as iron oxide;powder from
the water. The filtrated water.enterslthe overflow
chamber 52 and then flows down through the water outlet

port 61 into the.water supply pipe 18. Immediately

;;;

#d {arndry| &% ewhnbrEosthes stored therein - -
fil | nb 46 by | head, . The.
Is, Sate protid HRURFCrateel; 1A iafouad te nsition e
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after the.start of the water feed, the level of water in the inflow chanber
50 ts:[ow and the pressure head of the water is small, so that the flow
rate of the water passing through the filtering nenber 46 is |ower than 5
“that of the water being fed into the inflow chanber 50. Accordingly, the
water | evel of the inflow chamber 50 gradually rises. Wth the rise of the
wat ef | evel, however, air in the inflow chanfer 50 is discharged to the

out si.de of the body case 42 through the overflow 10 port 57 and the
overfl ow pipe 38. Therefore, the internal pressure of the body case 42

wi Il never be incr -tHY (fak %Eokhethg%ertQﬁeﬁlOWhEaﬁ@vgi beewdaber 1hed

into the inflow cha 50 becones equal to that f the water passi ng

through the filterghg mﬂw cHamberd®0 ikr aGwt baa theepesssube weaerokevel
of the inflow chanber 50 is kept at a normal water |evel as indicated by

full line L in Figshe 3vater 4s stmlinntsoorchdtbéher €lowheakaf béwthaawhdter 50
is supplied with water at a constant flow rate w thout regard to the
openi ng of 20 tRRSeing ehirouphe tdeo £l tend ngamembpsy 4f - Esi sowerethan

|rrespect|vehg of the opening of the tap 66 unless the filtering nmenber 46
is soiled to crl'ihactal°§je"§‘r°eé'at?ﬁu§°1&9 E8Rg La&o; kbes FPF%FPnﬁhﬁEPﬁErSQG is

et or il never (UETNNOT MRS, dPPPSLCFoPRonEASE < RRBRER She 1 ap
66 I's turned on atglddyai1y GAsedRaNWIhe tnbNE 148! 8F thb! LaLeH PYvLLS

filtering nenber
N however, air in the inflow chamber 50 is discharged to

the outside of the body case 42 through the overflow
10 port 57 and the overfIOW'pipe 38;ﬁ Therefore, the
internal pressure of the body case 42 will never be
increased. After a short time, the flow rate of the
water fed into'the'infiow chamber 50 becomes equal to
that of the water passing through the filtering member
15 46. From that time on, the water level of the inflow
chamber 50 is kept at a normal water level as -
indicated by full line L in-Figs;73’and 4. As mentioned
before,’theiinflbw‘ehamber 50‘ie'suppiied with water’
at a constant flow rate without regard to the opening of
20 .the: tap 66.. Therefore, the water level L is fixed
'irreepectively of the opening of ‘the tap 66 unless the
filtering member 46 is soiled té“e'critical'degree.
Thus, as long as the filtering member 46 is cleaﬁ enough
to function, the water level L will never rise, and the
25 water will never overflew through the overflow port'57,::‘
even though the tap'GG’is tufned'on'at fuil force.

Meanwhile, the water filtrated by the filtering member



- 10 - 46 and introduced through the water outlet port 61 into the water |
supply pipe 18 flows down through the water supply pipe 18.3#@aching the.,

| ower end of the water supply pipe 18, the water flows through the entrance »
‘5 opening 19 into the flooder 17, and then flows down through the

pouring aperture 20 into the sprinkl{gg_cylinder 15. The water thus fed
~into the sprinkling cylinder 15 is spouted through the peripheral wall of

the sprinkling cylinder 15 by centrifugal force to 10 danmpen the | aundQy
surroundi ng the cylinder 15. The water absorbed in the laundry in this '

manner i sggepRdairerédesed remrdygh Eontvaterwaduitiiet nsbred fertinygduced as
the dryer vessel 14 rotates. The laundry is rinsed by repeating the
al t er nat ethianpatengsupply 1pipe U8 vflups yddws.thiqughitheasaereven if iron
oxi de powder or other inpurities are contained in the tap water
di schar geguppbyn Phpe t 4B 66Rea¢hing athe el ‘RnEPhrkhe afah’rl by t he
filtering nmenber 46. Thus, the | aun can be protected agai nst

% oEhrR

discolpraf?%ﬂlﬁypfﬂ% %ﬁ' éh%r@??ﬁfr ; _ .iEﬂ?(ﬁﬂﬁFq €& he used tap
ori tPoai ORRPERs P Cted R cBipdler e A SRR TSR 19997 1 esi st ance of
Lo e CHESMEIERS Boppindoetdreinech i U AR 11O L,
at a cons¢pindé# V5 2t eThd "PEP €hus fed into the sprinkling
cylinder 15 is spouted through the périphera1 wa11 of .;_;
the sprinkling cylinder 15 by centrifugal force to |
10 dampen the laundry surrounding the cylinder 15. The
water absorbed in the-laundr&-in'this manner is
separated therefrém by a cent;ifugal drying effect .
produced as the dryer véssei 14'rotat§s.  The iaundry
is rinsedlby'repeating the alternate dampening and.
15 drying cycles. In this case, even_if iron oxide
powder or other impurities are contained in the tap
water discharged from the tap 66, they can be collected
and removed by'the.filtering member 46. Thus, the_
laundry canjbe-prbtected-against discoloration by the
20 dtyinéérinéinngperation even if the used tap_water-is
of pooz'quality.; |
When.the7fi1téring member 46 is soiled to a
critical degree~after prolonged use,'the water
permeability.resiséance of the filtering mémber 
25 46 increases. By the agency of the flow feguiator 70,
however,.the inflow chamber 50 can be suppiied.'.

with the water at a constant flow rate. Therefore,



z
theé water' J.evel of the inflow chanber 50 rises beyond the nornmal water A
| evel ‘L -However, -if the water |evel reaches the opening of the overfl ow
porst 57 at .the predetermned height in the inflow chanber 50, the water 5
overflows through the overflow port 57 and fl ows through the overfl ow pipe
38 into the washing tub 12. Thus, the user caﬁ realize that the filtering
menber 46°is used up by visually perceiving™t & water flowing fromthe
over(LOM/pipe 38 into the washing tub 12. Based on this 10 vi sual check,
the user may replace the filtering nmenber 46 with a new one at the proper

time. Even if the fidd qrigad TRARA" o#0the 1RENBHW LRamHEP 80dePs€8 bEpénd he

wat er | evel of the 1 nflow chanber 50 rises extraordinarily, the water |evel

Wi Il cease to rise tHe noriala wate®! laveilt tl.e Rogbeer,h@p the wapesdinlewélt he
overflow port 57. Accordingly, the tap water pressure will never be exerted
directly on the bodeartes 4he lopeniing efbctenenerflbowr pboted7t &t bbely case
42 can be useful even though it does not have a pressure-resistant 20
structure. The conxedateravined deight Hoadkheadnflow shamberdef, wFae vaker

transparent cap 62, so that the user can see, through the transparent port
62, the water 1 eveloVGr faws Hhropoh, thee oves iy Pﬁgtpggséﬂeegigwﬁb§%ﬁg%95f

Cime for the repl addioivastIeE Himer aF AFtRonbe: “ABPEHA BUB.hBsenoFh FF s
embodi ment, user can realize' that the filtering member 46 is used up
N3 by visually perceiving the water flowing from the
overflow pipe-38 into the washing tub 12. Based on this
10 visual check, the user may replace the filtering member
46 with a new one at the proper time. Even if the
filtering member 46 is solled to such a degree that
the water level of the inflow chamber 50 rises
extraordinarily, the watér.level will cease to rise
15 at a level a little higher than the opening of the
overflow port 57.-'A;cording1y.sthe-tap-watér pressure
will never be- exerted directly on the body case- 42.
~In this embodiment; therefore, the body case 42 can be
‘useful even though it does not have a pressure-resistant
20 struCture...The cover-membef-44_of-the body case 42 is
”provi&ed”with:the transparent cap 62, so that the user
can see, through the transparent port 62, the water
level of the inflow chamber 50 and the presence or
‘absence 65 overflow through the'ovgrflow port 57.; By
25 doing this, the proper time for th:replacement of the
| filtering member 46 can be chosen. In this embodiment,

' moreover, the flooder 17 is provided with the stepped
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noreover, the fl.ooder 17 is provided with the stepped - 12 - portions 22°
and 23 for flow rate indication, so that the user can neasdﬂé the I evel  of,
water in the flooder 17, using the stepped portions 22 and 23 as base v
lines.. In this manner, the flowrate of the water 5 flowng into the

flooder 17 or that of the water fLox%ng out of the outflow chanber 52 can
- be detected. Thus, the user nmay chetk the filtering nenber 46 for
operating conditions also by neasuring the water |evel of the flooder 17
10 Normally, the filter 40 is renpvably set in the holding_receség

28 of thgopeibh8l 280%nd623 FEWCEEsw tdté hEndBedt \6h [BEHI Exgat S i ntended for
use in districts where tap water is clear, the filter may be omtted. In

thi s casehet l8eotah pepsuper thenldlehndf t heteocket tid flod&fesir e connect ed
by nmeans of a connecting pipe 80, and the open face portion of the holding
recess 287isusdngr sbewstepped aperpiomrs 32 and 2hoaw-baseFig. 7. In the
aforementioned case, tap waterfed fromthe feed water valve 64 through the
coupl i nglpnps-361In| hisomanner nt the hElQwt 62te RHI the)i ¥RtEa t hr ough t he

congect | 0018 9o, ThE" BFbgas, L anokote 3¢ O SRAL ORI ST VST vesoe
operati og,f okNEnQ! Bat e TEUPERSMOLr 55 ¥E5 WU LBELLLS: 'AGlydI ng the
the user may check the filtering member 46 for opérating
conditions also by measuring the water-ievel of the. | Q;;
flooder.17. |
10 Normally, the filter 40 is removably set in the
holding recess 28 of the control box 26. However,
if the washing machine is intended for use in districts
where tap water is clear, the filter may be omitted.
In this case, the joint pipe portion 32 and_the_socket
15 30 are connected by means of a connecting pipe 80, and
the open face portion of the holding recess 28 is
coveredawith-5-face-pénel 82,'a§ shown in Fig. 7.
| In the aforementioned case, tap wager fed from the
.feed.waéér-éalve=64=throngh the coupling pipe 36 flows
20 inté_khé;waéef supply pipé 18 through the connecting _
pipeaSO;“fThéreafter, the waﬁer is poured into.the~dryer
veésel 14 in the same manner as aforesaid.
- The details of the construction and operatiqn of
the other members of the washing machine, including.the
25 dryer tub 13 and the dryer vessel 15, are disclosed in
U.S.P. No. 4,356,711. |

According to the present embodiment; as described



25 dryer tub 13 and the dryer vessel 15, are dlsclosed in US. P. No.

4, 356 711. Accordlng to the present enbodi nent, as descri bed - 13- above,
‘the filter-40 i's detachably attached to the holdlng recess 28 which is
formed in the control box 26 of the washi ng nmachi ne body.' Therefore, the
filter 40 may be set in place by putting it into the holding 5 recess 28
from.above and coupling the water inlet port 56, the overflow pipe portion
58, \gnd the water outlet pipe portion 60'to the joint pipe portion 32 and

t he sockets 34 and 30, respectively. Thus, Tk&?rﬂuunlng of the filter 40 is
easy. If the filter 10 40 is unnecessary,.it may readily be repl aced
wi th the connecting pipe 80 which connects the joint pipe portion 32 and

The hotding recesseoave e Enf CRELEeF Y £ FRRioy A %etr?g()‘rﬁ de body
15 ., "eed not be ghaaged Lacsig uss %ﬁxé’i%?i?%n{?g&?iﬁtﬁé% e

filter 40r ensuring productivity I nce t er 40 1s prOV| ed" in

the control box 262¢fof heh#osdé NngBddHihe iBodEUi TR FOIRXCIthe M 1ter
installation space. For the disposal of water discharged fromthe 20

overfl ow port 57, 40 iy bHe | set ©0 placeetby rputtd ngasit rigwmcﬁhe’\emdimiya,g as
in this enbodlnent it can easily be connected to a drain pipe for the
washi ng machi de. recess 28 from above and coupling the water inlet
~ port S6, the overflow_pipe portion 58, and the water
— . outlet pipe portion 60 to-the ﬁoint'pipe portion 32
.and the sockets 34 and 30, respectively. Thus, the
mounting of the filter 40 is easy. If the filter
10 40 is unneceseary, it may readily be'replaced.with'
the connecting pipe 80 which connects the joint pipe
portion 32 and the socket 30 and the face panel 82 which
covers the open face portion of the holding recess 28,
as shown in Fig. 7. Also, the washing machine body
15 need not be changed_in'strdctﬁrenﬁiihout regard to the
‘use of che fiiter’4d;'ensuéing-high?productivityx' Since
' the filter 40:is Proeided“in the control box 26 of the
'washing machine, it requires no e:_cc'Ilisive~ Installation
spacew. For the dieposal of water'dischatged from the
20 'overflow port 57, if the filter 40 is set in the washing
machine body, ‘as in this embodiment, it can easily be
connected to a drain pipe for the washing machine.
Unlike the prior ‘art filter provided inoependently .
of the washing ‘machine, the fiiter'40iof“this embodiment’
25 will never render the floor wet. Thus, the washing
macnine is greetiY-improved in working efficiency.

In the washing machine according to this



Unli ke the prlor art filter prOV|ded | ndependent!|y of the mashlng nachrne
the filter 40 of this enbodinent' 25 wi Il never render thQ?TIoor wet .
Thus, the washing machine is greatly inproved in working efficiency. I.n the
mashlng machi ne according to this - 14 - enbodi nent, noreover,
overflow port communicating with thejgutside air is prOV|ded at a
predet erm ned height in the |nflom/chanber and the flow regul at or

" to adjust the water fed fromwater supply into the 5

constant flow rate. Thus, the inflow chanber is supplied with wat
const ant embadimeatunsorepwergObheobverflow pooty cemmimicatingf the
filtering nepber is soiled to a critical degree, therefore, the water |evel
of the |nVP5% GHSWBEFSFFSeélrles Praﬁad?ﬂeaﬁaﬁePr%@eF¢$®vBe¢hrough t he

overflom1 or,

nmenber
vi sual
Furt her,

cr|t| ition.of the filt

eﬁghﬁofpc §g§§5§ﬁFHam RE’ 0TR fFBﬁngg°Vaf%Q“ 1ageedidn

i nfl ow chanmber need not have a pressure-resisfant structare, per m

reducti onihBlewnchasberi 1§ S05H1i&H NGELA heawéeétfsdcéri%@aﬁbe inflow 20
- chanber can be adjusted to a constant flow rate by the

10

15

20

25 .

flow rate under the control of the flow regulator. If
the filtering member is soiled to a critical degree,
therefore, the water level of the inflow chamber rises,
and the water overflows through the overflow.port.' In
consequence, the critical condition of the filtering
member can be noticed by watching the overflowing water.
Based on this visual check, the user can replace the
filtering member at the proper time.. Further, the
overflow port serves to prevent the 1nternal pressure
of the inflow chamber from 1ncreasing, so that the body
case constituting the 1nflow.chamber need not have a
pressure-resistant structure, permitting reduction . in
manufacturing'cost._ Since the water fed into the inflow
chamber can be adjusted to a constant flow rate hv'the
flow regulator, it is unnecessary to adjust the opening
of the tap for a proper flow rate for every use. Thus,
the washing machine is improved in working efficiency.
Figs. 8 and”9 show a washing machine according_to.
a second embodiment of the present invention. Iln this
second embodiment, a flow indicator 84_is.used-in place

of the flow regulator. In_other respects, the Second

t he

i's used

i nfl ow chanber toc}
er at a

ering
this

h h .
: FRga, £B°H3Che e GRLEFCEhOTEr b BHEEE PEPREY e v cssur e of
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flomugeguLator, I.t. 1S unnecessary to adjust the opening of the tap for a '3%
proper flow rate-tor every use. Thus, the washing nachine is inproved in
wor ki ng-efficiency. Figs. 8 and 9 show a washi.ng machi ne according to 25

a second enbodi nent of the present-invention. In this second enbodi nent, a
flow indicator 84 is used in place of the_fhgw_regulator. In other

respects, the second -15- enbodi nent shareés the construction with the
fixst enmbodinent. In Figs. 8 and 9, therefore, |ike reference nunerals are

used to designate like portions as included in the first enbodi nent, and a

. description of 5 embotliffertO'sha®@s itheO@bhbegdubeishnwits ehewpiierFig. 8,

the flow indicator 84 is provided at the mddle portion of the water supply
pi pe 18. The i ndiemdiodrim@htcan Ine Figen Br endof} stbereforée tibkeroéfarends

t hrough an opening 86 which is fornmed 10 in the front portion of the
control box 26. mrarlmgrnowssaé ptpgdegiaaasgeéilkecp@ahéws:cwon of the

fl ow i ndi cat or wi_l | be descrlbﬁg ow i ndicator 84 ing¢ludes a

measuri ng chanbe Wﬁ&“ﬂﬁﬂbﬁ“1§hPoﬁ thﬁmB?géﬂGPﬁg 2R A deser pREIPR B! the
t | th t bot h d f th

et ended”port | on et o Ftghd, de Rt LR, BERER, ' The noasuring chanber 86

Is formed of a tranSpise%hoWﬂtgh'%Eg.Osﬂheﬁergfobniﬁéigétgé gpeggeasuring

chanber 88 can be see
provided at the middle portion of the water supply pipe

O 18. The indicator 84 can be seen from outside of the
control box 26 throﬁgh_an opening 86 which is formed
10 in the front portion of the control box 26. -Referfing"
now to Fig. 9, a specific construction of the flow '
indicator 84 will be described. The flow indicator 84
includes a measuring-chamber=88'wh1ch is formed by
extending the middle portion of the water supply pipe 18
15 in'diaﬁeternand-then tapering both ends of the extended
| portion. The peripheral wall portion-éf-the measuring
chamber 88 is:formed'of a’ transparent material so that
Kf) the- interior of the measuring chambe: 88 can: be seen

fiém.the outsideu' Support frames 90 and 91 are fikéd

20 'jiﬁdividually'at the two end portions of the measurlnq

"chamber 88, and a cylindrical moving body 92 is .
contained in the measuring chamberzse.--Naturally,_the
diameter of the moving body 92 is smaller than the
inside diametef of the measuring chamber 88. The moving

25 body 92 is tapered at the.ieft-end portion thereof and
has a groove-93 on5its outer;peripheral-surfaée. - The

groove 93 is so desighed_that the moving body 92 is



fromthe outside. Support franes 90 and 91 are fixed 20 indi vidually at, ~
the two end portions of the neasuring chanber 88, and a cylizﬂrical novi ng’ -
body 92 is contained in the nmeasuring chanber 88. Naturally, the dianmeter - ~»
of the nmoving body 92 is smaller than the inside dianeter of the neasuring
chanber 88. ‘'The noving 25 body 92 hg tapered at the left end portion

t hereof and has a groove 93 on its outer peripheral surface. The groove 93

is so designed that the noving body 92.is 30 -16- rotated as the water f;
passes through the groove 93, whereby the noving body 92 is stably held in

position T9oratdacal! e gggfeg;pagsagdtﬁéoeaﬁt EHgegEaBynl g, | ot and ri ght

end faces of the noving b respectively, and are passed through
their corrqpaaeeBiyN@heUmeoihgl bagps920iandtblionelangnt pesdeionovenent. A
conpression coil spring 96 is interposed between the noving body 92 and the
support fr &oe Yhdicaeiehy tiShafibsi A4 bndy992pretnudenkrgmuthed to the left.
A scale 10 (not shown) for flowrate indication is provided on the outer
surface of lefis fndwriighitc gndr £agest pft the mewinaebedyeP2surface of the

peripheral wall of the measuring chanber 88. _The scale regresents t he
| ongi Budi n&especiivalvai #pda@ERe PRSP KBrRYGRNhBEHy COPTERPPRA LRI Of 15

flowrate, ot frinds' 98"ahd' 51°26k ToRG1eh81h0E movement.

A compression coil spring 96 is interposed between the
moving body 92 and the support frame 9;,-whereby.the ' %;)
moving body 92 is normally urged to the left. A scale |

10  (not shown) for flow rate indication is_provided_oh the
outer surface of the flow indicator 84, that is, on the
outer surface of the peripheral wall of the measurihg
chaﬁber 88. The scale represents the longiﬁudinal or
axial displacement of the moving body 92 in terms of

15  flow rate, especially a flow rate equivalent to the
water permeability of the filtering member 46. In
"Fig. 8,'numera1_9316esignates'a hose coupling attached
to the control box 26. A hose (not shOwnf.leading-to
water supply is connected to the hose coupling 98ff

20  According to the second embodiment constructed in
thisjmanner; the water discharged from the filter 40.
into the water supply pipe 18 flows to reach the flow
indicator 84. The water flows through the_gapzbetween
the moving body'92'and-the”inner sﬁrfacé of the

25 measuring chamber 88 to the right while c&rrying the
moving body 92 to the right against tbe elastié force of

the compression coil spring 96, in accordance with



wat er pefneability of the filtering menber 46.- In Fig. 8, nuneral 98 k4]
desi-ghat es a hose coupling attached to the.control box 26. A hose (not

shbwn) leading'to water supply is connected to the hose coupling 98.. 20
According to the second enbodi ment constructed in this manner, the water

di scharged fromthe filter 40. into the water iqpply pipe 18 flows to reach
the.. flow indicator 84. The water flows throu the gap between the noving
bodyk_92 and the inner surface of the 25 measuring chanber 88 to the

right while carrying the noving body 92 to the right against the elastic -

force of the conprggsi 8NowOratePr i 88 Gis | fime L MRSy Md body 92l 4s its
flowrate. At this tinme, the noving body 92 is noved to the right in

proportion to the hmbevedr tbethé tightvairrpfdmmtipn hroudie tflowatatre suppl y
pipe 18, that is, the flowrate of the-.water flow ng out of 5 t he
filter 40. Thus, efiethesvaten Stowing nthoughhothe oatenisundy wHieef 118w
rate of the water djischarged fromthe water qutlet port 6% of the filter

40. Accordingly, tRBaF| &% rBhe BlovreatRit thewHPoAlBrinhows afer 40

can be easur 0 OVef! BTLAL "Bl opity RETPLED I LS E R

" he £33 FAREaHSE ERI-HOPO AT ol albl atdoridd o Tt

. from the water outlet port 61 of the filter 40.
U Accordingly, the flow rate of tﬁé ﬁater flowing out

of the filter 40*can-be-meésured.by determining the

10 position of the moving'bodylgz) compared with the scale
{not shpwn)'for fiowﬂrate indication, through the
peripheral wall portion of the measuring chamber 88.
Thus, if the flow rate measufed on the flow indicator 84
is less than a predetermined value, the user should

15 widen the‘opening-of“the'tap!as required, thereby
increasing the flow rate of the water to be fed into the
filter 40. When the value indicated by the flow .-
1ndidator584-reaches”the predetermined value, the ﬁsef
releases his or her hold of the tap. When the flow rate

20

'ﬁﬁi”thEVwater discharged from the filter 40 reaches the

'fﬁpiedetermined;Valué, the level of water in the inflow
chamber 50 of the filter 40 is kept at a normal water
level indicated by full line L in Figs. 3 and 4. On the
other hand, if the value indicéted by the floﬁ indicator

25 84 is higher than the'predgtermined'value, the tap
should be adjusﬁed to a narrower opening. Thué, by

adjusting the tap in accordance with the value indicated



i's less than a predeterm ned val ue, the user should 15 wi den the opening
of the tap as required, thereby increasing the flow rate of 2¢he water to.be
fed into the filter 40. Wen the value indicated by the flow indicator 84 «
‘reaches the predeterm ned value, the user releases his or her hold of the
tap. Wwen the flowrate 20 . of fthggwater discharged fromthe filter 40
reaches the -predeterm ned value, the level of water in the inflow chanber
50 of the filter 40 is kept at a normal water |evel indicated by full Iinef
LinFigs."3 and 4. On the other hand, if the value indicated by the flow™

i ndi cat orbg5the BYow sifd hietor hdd, tttee floviatateriofdchenlwaterd he tap shoul d
be adjusted to a narrower opening. Thus, by adjusting the tap in accordance
with the fedubntodthet tniflow pghamkex |30 dhdthent Bl t&x, 4thecdnl d@ rate of the
water fed into the inflow chapber 50 of the filter 40 can be regul ated

cor r esponE?Figl 21884 HPTRRIROPLIMB R | 1R, At AhPameaRd g b éhess.
Aoor SO R d e 6T Becor PR ARG A4 oL
42 B w0, DF nAFFEREY Brdarited TN e iy YBHL A Wen Man ' DU oi ent
v 11 ooy L P e e e 0"t he 11 ogder 17
t hrough téﬁbéﬁﬁfgﬁﬂﬁi(Kkﬁﬁéilﬁé%wéﬂﬁk_through the overflow port '
57 of the body casé 42. Also, the dryer vessel 14 o g_;
never fails to be supplied with a sufficient quantity
10 of water. The water passed through the flow indicator
84 flows from the lower end of the-ﬁatet.supply.pipe 18
into the flooder 17 through the entrance. opening 19, and
flows down from the péuring apertu?e 20 into the
éprinkling cylinder 14.
15 According to the second embodiment eonstructed
in this_manner, the flow rate of the water discharged
from the filter can be indicated by the flow indicator,
- 80 that the flow'rata of the waterlto.be féd into the _ NS
inflow chamber of'the filter can be adjuéted to a value
20 corresﬁOnding to the water permeability of the_filtefing
member by adjusting the opening pf the tap in accordance
| with the indicaﬁed value. As a result, it ié-possible
to prevent excessive water feed-to_the.inflow chambef
which will lead'to wasteful water diécharge_through
25 the overflow port, and to avoid'short.water supplf. If

the filtering member is soiled to a critical degree,

moreover, the value indicated by the flow indicator



flom5 domn fromthe pouring aperture 20 into the sprinkling cylinder 14. 15
Accoerdi'ng to the second enbodi ment constructed in this manner, the flow
rate of t-he water discharged fromthe filter can be indicated by the flow

i ndicator, so that the flowrate of the water to be fed into the inflow

chanber of the filter can be adjusted to a v ue 20 corresponding to the
wat er perneability of the filtering nenber” adj usting the openi ng of the
tap\dn accordance with the indicated value. As a result, it is possible to
prevent excessive water feed to the inflow chanber which will lead to
wast ef ul water di sghayyge dilfpyalte?de wakBe QY8thhPYelOElomaBle! Qabypi d

short water supply. |1f the filtering nmenber is soiled to a critical

degree, noreover, gt etdlpert)Ndiigat edtbyet BB16! @w redthathe predefdrmined
(i.e., flowrate of water discharged fromthe water outlet port) will not
be able to reach tvedyer edmemerbhovgh thieudapvds adoughethOtapWiéeadjusted to
a wi der opening. Thus, the critical condition of the filtering menber
can be detected byRefng«i f@usucithe srisicadnconddatinn PleE?lﬁblh%#ﬁﬁﬂ
can be replaced at the proper tinme, based on the,detectio

under st ood t Hat . tﬂﬁ?ﬁﬁﬁbéﬁ*& benfekecked bynaprrpiving FBcghé %ﬁ%@ﬂ?h@%ts
described above, and 194 {40813 Wk %h%gﬁegeaggpfggé gat Eﬂgsp{:@ﬁfer

ef fect ed
time, based on the detection.

“ ' It is to be understood that the present invention
is not limited to the embodiments described above, and
10 that various changes and mo¢ificationq_may be effectéd
therein by one skilled in the art without departing from
the scope of the invention. L _
For example, the filter 40 may be prqvided.at the
outer casing of the washing machine. instead of being
15 attached to the control box., In the first embodiment,
the transparent cap. of the cover member and the stepped
portions. for:flow rate indication of. the. flooder can.
be omitted*. Without thé use of these elements, the
:ggttical-céndition-of_thé filtering member can be .
20 };éﬁtectéﬁ by visualiy pefceiving.an ovetflow into the
"wﬁéhin§=tqbythrough the;overﬁlow port..PMbreovér, in the
second embodiment, the_steppedtpqrt;dnsﬁzz,_23 shown in
the first embodiment may be used instead of the flow

indicator 84.
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.therein by one sklrréd in the art withoutdeparting fromthe scope of the
in npl'e, the fitter 40. may be provided at3§he. outer -7,
. au"m,mm"l‘gwgmng machi ne instead of being 15 attached to the, ..
contrd Boxws e first enbodi nent, the transparent cap- of the cover
~menber. and the stepped portions for fIOM/rate I ndi cation.of the flooder can
be omtted. Wthout the use of the®® elenents, the critical condition of

the filtering menber can be 20 detected by visually perceiving an
overflow into the washing tub through the.overflow port. Mreover, in thG!
second enbodi nent, the stepped. R Lons 22,. 23 shown in the first

enbodi nent may be used i nstead fl ow i ndi cat or 84. CLAIMS 1. A
washi ng machi ne conprising a main body including a washing tub and a dryer
tub; and a filter for filtering water fron1mater supply- and feeding the

filtered yateg &Qsﬁbﬁgnﬁé@hbﬂgycoﬁﬁ§€?{ﬁ gier i ncluding a-body
case-detachably nounted on the nmain and a filtering nenber renovably

set in the hatly Sode mdmui/whamhﬁn@tm Wndfa d¥ydP¥upAse into an So
I nfl ow chanber supplied with the water fromthe-water supply and
comuaind aa | fifl vex hfekief blrer tng aratend com thtédmychmd)er supplied with-

the water filtered by the
feeding the filtered water to the main body, said filter

5 including a body case'detaqnpbly-mounted on the main
body. and a filte:ing'memb;k'removably set in the body . Q-?
case and dividing the'interio:lof the body case into an
inflow chamb;? supplied with the water fromithe“watet
supply and communicating with the outside air and an
10 outflow chambeégsuppliéd with the water filtered Sy the
filtering member and communicating wich'tné interior of
the main body. _ | |
2. The waéhihg machine'accordtnq=to claim 1,
.wherein said body case includes a water inlet por£ "f
15 opening into the inflow chamber and a wa:er outlet ﬁo:t- -
opening into the outflow chambe:. and said main body-n.
includaﬁﬁa holding t;éess”fo: containing the‘bédy case | -
therein. o i
3. .Tﬁc.washing-nacnihe'aéeotdin¢“to claim 2,
20 wherein said holding recess includes a -joint portion, a
first socket, and a second socket which are removably
connected to the water inlet port, the-wate:'du;let- L -

port, and the overflow port of the filteh;?respecfively. | --



fllterlng -menber and conmmunicating with the interior of the‘ﬁﬁTﬁ’BBH?f 2. 2

-

The washi ng machi ne*according- to claim1. wherein sald bod Iudes
a-water inlet port - 15 opening into the inflow cha %mﬂm out | et
port opening into the-outflow chanber. and said nain

hol di ng recess f.or containing the body case therein. 3. The mashlng
‘machi'ne according- to claimZ - 20 wherefh said holdlng recess incl udes

a -jigint portion, a first socket, and a second socket which are renovably
connected to the water inlet port, the water outlet'port ‘and the overfl ow

t of the filt hi cor di
Fo claim 3. uhelol nTa; HARBLASLBAGRIAE] tEEerdiag €7 SHEH v piBPTRA ng one
d ted t t t th
SPyerCO?EEC gn O\ggtiPI gévaéls%8agg§:&%é&§g%n£e‘én%ggon‘ig@f’&gﬁ; ﬁﬁ gr{’(cj? sogket
and the other eQﬁd‘“’@bﬁHaQESﬁstb”EHetE‘fr%‘s%é‘ﬂeﬁ U&’n%aﬂ&’e %m'éw pi pe

havi ng one end connected to the joint portion and the ot her end connected

to the water supBli¥h Spenshenvdsbh@UdFPERi £6b ACSRT W& I 6w P By Navilly
wherein said main body includes a connecting pipe adapted to connect the

first and segondneoekdt eoandctedate phecseéond coocketicandictlim|akirar remess
when the which opens into the washing tub, and a coupling pipe
having one end connected to the joint portion and the.
oy otherlend connected to the water supply. ;
5. The washing machine according to claim 3.

10 Wherein said main body includes a connéctinq pipe .
adapted to connect thelti:st and second sockets and a
face panel for covering the holding recess when fho
tilter is removed from the holding recess.

6. The washing machine ‘according to claim 2,

15 wherein said main body includes an outer casing
containing the washing tub and the dryer tub, and a
control box provi&é&“on-the~outer casinq. said holding
recess be1ng formed in the control box.

,7. The wachinq machine according to claim 1,

20 wherein-said tiltering member is in the form of a hollow
cyiihdc:;:aaid-in£10w=chambe:'is~def1ned by the outer -
peripheral surface of the filtering member and the inner
surface of the body case, and said outflow chamber is
defined by the inner pé:ipherél surface of the filtering

25 nmember.

8. The washing machine accokdinq to claim 1,



Mﬁg

f|| om the hol ding recess. 6. The mashlng maghi ne accordlng
ligulrm Em !ﬂl n sai d main body includes an outer casihg containing-’,
g tub sand the dryer tub, and.a control box provided on: therouter v
caS|ng, sai d holding recess being formed in the control box. 7. The washing
machi ne according to claim1. 20 m?grein said filtering menber is in- the
formof a hollow cylinder, said infFF0w chanber is defined by the outer

: [ f f he filt, dth face of the .
boay o drdreld s333, Bogk ?afv'ecﬁimﬁefsadafengaasyﬁfhggﬁﬁaéﬁr peripheral <

ol i m Dedr 85 bverdioldpore; EREBhan R KB8 SR FERERLPERE porti on near
the ovahlll @WeP@hnkeibRUgR wthEnEhsw0¥§5ﬁL§¥/E9£t gHH EPS@'gﬁSF'Org?f the

i nfl ow chanber are seen fromthe outsi of the body case. The

washi nguteddienefacher doag tasel.aim 1. further conprising flow control neans:
for adjusting the water fed fromthe water supply to the filter to a

constant fBoew maeewatﬂ1nihmamhihengcaachngetaccmaﬂnnu.tﬁuﬁtﬁbﬂ19 10
wherein said main body includes a coupling pipe having one end connected to
t he watempPsighng £haw: genscndr means for adiusnnq the water

fed from the water supply tq the_filtez,to a constant
flow rate.i _

.10; The washing machine according te ciaim.e. L ; '&_}

.10 wherein saiad mainlbody inclﬁdes a-coupling_pipe having
one end connected to the water_supply.and~:he other end
connected to the filter, and said flow control means
includes a :tanshaped passadi case fixed in the . _
coupling pipe, a ring-shaped seat of an elastic materiéll
15 fixedly fitted in the passage case.fandfa;th;ottle valve
disposed in the passage case,to be movable in accordance
with the pressure of the water passing through. the
coupling pipe and adapted to adjust thefflow:rate in
cooperation with the seat. |
20 11. The~washing machine acco:ding to. claim 1,
further. conp:isinq a flow indicator for.indicating the
flow rate:ot-the-water-fed.from:the filter into. the main
body. - | | |
12.-The-washing machiné according to claim 11,
25 wherein séid main body includes.aawatet supply pipe

having one end ponnectéd to the filter and the other.end-

which opens into the main body, and said flow indicator



-

connected to the fil:ter, and said flow control neans includes a ring-shaped 3=
paSSage case fixed In the coupling pipe, a ring- sh | astic |
material 15 fixedly fitted in the passage case. ill ﬁ&"’ﬂw Ilﬁ

di sposed in the passage case to be movable-in accor ressure

of the water passing through the coupllng plge and adapted to adjust the

flow rate in cooperation with the seat. The washi ng machi ne

accqrding to claim1. further conprising a flomllndlcator for indicating
the flow rate oﬂﬂpﬁédﬁ&térmPéG“FﬁéﬁrFﬁémPPFt€PrmﬁﬁobYhéxﬁﬁﬂﬂ15%d9a=§2°fThe

hi hi d 28 wh d b | ud
& vl o Suppl y. i URRNE 4 UORIYoRAPEoARCALEREE B, nERF| PRETPARERE e b hor

end whi ch 0PenS de3 s Bel 1H8naRRY:*Bunl! PUEhOY 6B &' crandial it Voo

a measuring chanber or ne nding- par r supp y prp

di aneter, the peaivaiqiadl, %hl aotnmhe Bsafvuawsoeban?&rct?s'ﬂaaé@w@? of a

transparent material, and a novi ng body di sposéd in the measuring chanber

so as to be govaiwawen 30casdeBcbeVmbirablle Lhodcedteantet GtthatRe £BESSI NY
t hrough the water supply pipe and having a scale for indicating the flow

rate. .13. The watle of rthehwasezcpasding throhghnthe waveri supplyl pipe body
|ncudes a dryer vessel rotatably
and having a scale for indicating the flow rate.
13. The washinq_machine according to claim 1,
~ wherein said main body incudes a dryer vessel rotatably K
| 10 disposed in the dryer tub, a sprinkling cylinder
cotacably disposed in the dfye: vessel and adap;ed to
sprinkle water on the laundry in the dryer vgssel while
rotating, and a water supply pipe for feeding th§ water
discharged from the filter into the sprinklinq cylin@e:.
15 14. The washing machine according to claim 13,

-?he:ein said main body includes a 1id for opening and
closing the upper opening of the dryer tub, said 1id
constituting a flooder for leading the water fed froﬁ
the water supply pipe into the spfinkling cylinder.

20 15. The washing machine according to claim 1,
wherein saiad boéy case includes an overflow po:; located

at a predetermined height in the inflow chamber and

comhunicating with the outside air.:
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10 d|Spesed’rﬁ/Fﬁg’a:#;:ifgb a sprinkling cyllnder rotata di sposed in ¢
“t'he’. dryer m&ﬁ m d to sprinkle water on the Iaun% in the dryer’,
_vessel (}\ﬁ\‘ “\ a water supply pipe for feeding the water .. s
“di'schar ge onlﬂhe"flfter into the sprinkling cylinder. 15 14. The '
washi ng machi ne according to claim13, wherein said main body includes a
lid for opening and closing the upper sqpeni ng of the dryer tub, said lid
constituting a flooder for |leading the water fed fromthe water supply pipe:
into the sprinkling cylinder. 20 15. The washi ng machi ne accordi ng t o
claim1l1, wherein said body case includes an overflow port |ocated at a
predeterm ned height. in the inflow chanber and conmunicating with the
outside air. The washi ng machi ne accordlng to claimb5, wherein

R
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to 7 and Fig. 8 an e acc anyi ng draw
from the body case, and a lid removably mounted on the
5 body case to close the upper dpenihg.--
17. A washing hacnine. substantially as hereinbefore ,
_desc:ibed with reference to Figs. 1 to 7 and.Fig, 8 and N

9 of the accompanying draﬁings.




