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CONBINED RSER AND SPIN-DRIER This invention relates to a onbi ned _
-and spin-drier for rinsing and drying washing.. Alr ﬁ%ﬁllls such P
a‘c'h? _

ned rinser. and spin-drier in which a spin tank and a water spray

cyN nd¢r disposed within 5 the spin tank are rotated to |l et watér pass
detergent containing washing for rinsing. However, the conventional
comdyi ned rinser and spin-drier arranged as descri bed above still has much :
room for inprovenment. ONBRINED RINGER AMD eSPEN+BRIERI i nder used with the ¢
10 conventional conbinéd rinser and spin-drier has i1ts peripheral wal

provided with a | arge nunber of water-discharging holes. The spin drier

tank is intermtTadts Vinvdmt boln neleéesattny a scambphiedd rtimsdre-aved er spray
cylinder. The water thus supplied is 15 forcefully ejected on the washing

pl aced arousli hherdairerfapradnsihgnaed Wewicgnbashiggl. f drlaeatey i ved from
the rotation of the spin tank and the water spray cylinder, thereby rinsing

t he washi ngkndweat 4 swasuc eglecofibi hedactime of antdespihedrdretr donbibnechri nser
and 20 spin-drier of rinsing and spin-drying clothing. During the tests,

col oured spatspier &aridsaavada i waseresapryy acetinfieradhiispgpsatbpeithin on t he
kind of water used for rinsing. This event has been found to arise fromthe
fact thadl stineespdinertastk ezne aretatedertio alestll watpecpeds2Ehmuglmshi ng

through the holes forned in the water spray cylinder, water scales, for

exanpl e, ar®9’depes|ntted:qmlrallmuharwySdJ\n.rtqu's@rspDnnag .whHgwexam: theeans

are concentratedly ejected.

conventional combined rinser and spin-drier arranged as

described above still has much room for improvement.
Namely, a typical water spray cylindef used with the
10 conventional combined'rinser and spin-drier has its
peripheral wall provided with a largé pumber of
water-discharging holes. The spin drier tank is
intermittently rotated, while wafer'is supplied to
the water spray cylinder. The water thus supplied is
15 forcefully ejectad on the washing placed around the
water spray cylindsr by a centrifugal force derived
from the raotation of the spin tank and the water spray
cylinder, thereby rinsing the washing. Tests were
made of the action of the prior art combined rinser and
20 spin-drier-cF rinsing and spin-drying clothing. Ouring
the tests, coloured spots were obssrved in several
places of washing, depending on the kind of water used
for rinsing. This event has been found to arise from
the fact that since water stream are concentratedly sjected
25 on washing through the holas formed in the.water spray cylinder, water
scales, for example, are deposited particularly on those spats at

which water streams are concentratsdly sjected.



~=i nger and spin-drier which is free fromthe above-nenti oned drawbacks

*. dcconpanyi ng the conventional combined rinser spin-drier, and 5 protects
the surface of cleaned washing fron1%he concentrated deposition of a
foreign natter such as scales, even ff “they happen to be contained in
rinsing water. According to this invention there is provided a 10
cbﬂbined rinser-and spin-drier which conprises: a housing a centrifugal
spin tank rotatalgty jgiRddRdingly hanhebgert drvaitels sSiivne¥bhnder which
has a peripheral wall of a porous material, which is concentric with the
spin tank, ﬁadﬁ¥693@d'Hfﬁdmﬁiﬁﬁﬁlﬁ@ﬁsér“@h@rsb%ﬁﬂd@i!bCWWiéM-ié nmeans
for rotating the spin tank and water spray cylinder; neans for supplying
water to thepget ¢rontate/ i dowavhéditiaRddnerawbiadkdlraye digp@h{ihgom t he
housi ng the water centrifugally ejected fromthe vater-receiving cavity and

centrifugal knedicerRamsithdd Preémigi BN riABlerAldAin2riePASahady through
washi ng pl aced around the water spray cylinder. Unlike the prior art

conbi ned ri peekedtd HHe-dlirLicehbehcepaned Wiiidg ofp@mptheal ity of
relatively large holes, the dehydrator of this invention has the advan- 25
tages that tbaceateatin] dépod Deivat 6¢- BeFRINgipHh eMtteri sushbagantially
uniformy sprayed on the washing placed around the peripheral wall of the
wat er spraysegllesdereven if they happen to be contained in rinsing

c-2- 4t is accordingly an object of this invention to provide a conbi ned <EE>

water.

According to this invention there is provided a

10 combined rinser and spin-drier which comprises: a_housing}
a centrifugal spin tank rotatably supported in the housing
a water spray cylinder which has a peripheral wall of a
porous material, which is concentric with the spin tank,
and whose interior defines a water-receiving cavity;

15 means for rotating the spin tank and water spray cylinder;
means for supplying water to the water-receiving cavity;
and means for drawing off from the houéing the water
centrifugally ejectaq from the water-receiving cavity and
centrifugally discharged from the spin tank after

20 . passing through washing plabad aroﬁnd the water spray
cylinder.

Unlike the prior art combined rinser and spin-drier
which.ajects water from a plurality of relatively large
holes, the dEhydrator'oF'this:invention has the advan-

25 tages that the water held in the water-receiving cavity
is substantially uniformly sprayed on the washing pladad

around the peripheral wall of the water spray cylinder



_ .
. -3- fromalnost all-the fine holes of said peripheral wall, substantiatly in.
the atom zed form and foreign matter such as water scal es which happen to =+
contained in rinsing water is prevented from being concentfatedly 5 :
E@ osited on the surface of cleaned washing, thereby renderirg the
ultant color soils, if any, practically unnoticeable. This invention can
more fully understood. fromthe followihg-detailed description when i’
taken in con- 10 junction with the acconpanying draw ngs, in which:- Fig. »
-is a lateral fyomwalpast! wlln-teet fone bb laswashisaidreperapheiratledvadit h a
conbined rinser and spin-drier enbodying this invention; Fig. 2 is a
|l ateral sectsobatanitdaldfy drspiive tabamizedsdw oz handtefaombignematiteser and
spin-drier of the invention; Fig. 3 is an oblique view of a water spray
cyl i nder accsudhngst @ater esdmbiesewhioh hlagpenveimibe: eantRined jined to
the spin tank of Fig. 2; 20 Fig. 4 shows the electric circuit
arrangenment oinshegcemttiered s imseyeahddsfirpndbaingfceneepfvareddy Fig. 5
is a lateral sectional. view of a water spray cylinder according to a -
second ebodiepasited2®n Hhe naenfaocn; of clEanped washingseithle tedt i onal
view of a water spray cylinder accordin% to a third enbodi nent of the
rendering the resultant color soils, if any,
practically unnoticeable.
This invention can be more fully understood from
the follewing detailed description when taken. in con-
10 junction with the accompanying drawings, in which:-
Fig. 1 is a latefal view, partly in'section,'of
a washing machine fitted with a combined rinser and
spin-drier embodying this inventioni
Fig. 2 is a lateral sectional view of a spin tank
15 (sed with the combined rihser and spin-drier of the
invention:
Fig. 3 is an oblique view of a water spray
cylinder according to one embodiment of the invention
which -is fitted to the spin tank of Fig. 2;
20 Fig. 4 shows the electric circuit arrangement
of the combined rinser and spin-drier of the
invention;
Fig. 5 is a lateral sectional view of a water -
spray cylinder according to a second embodiment of

25 the inventioen;



.inventi oh; Fig. 7 is an oblique view of a water spray 5 cylinder
aecording to a fourth enbodi nent of the invention; Fig. 8 is a lateral
sectjonal view of the water spray cylinder of Fig. 7; Fig. 9 is a lateral
sectional view of a water 10 spray cylinder according to a fifth enbodi nent
of -the invention; Fig. 10 is a lateral sectional view of a water spray '
cylinder according to a sixth enbodi nent of, the invention; 15 Fig. 11
is~4 |ateral sectional view of a spin tam<%|tted with a water spr?g

is an

p f t t
il ane vice o Pﬁﬁ@aisﬁz‘éj L ST vé%YS{b Svﬁf;vﬁgtérof Fo I
(S nal
oyl nder aceorHg Fot dhderoRerbelial thf e ofRerd R tre Enthe £l ted

to the spin tj; o 'g. 11; Fig. 14 is a lateral sectional view of a water
25 spray cyI|n er accofding to a ninth enbodinent of the invention which is

fitted to the smrpignk7o§sF%g o£%1 %k %.?t éfWI%§RM§ifral secti onal

view, partly in sect spin pray
5 cylinder according to a fourth embadiment of the

" invention;
Fig. 8..is a lateral sectional view of the
water spray cyliﬁder of Fig. 7;
Fig. 9 is a lateral sectional yiew.of a water
10 spray cylinder according to a fifth embodiment of the
invenfion;

Fig. 10 is a laterallsectional view of a water
spray cylinder according to a sixth ehbodiment.of fhe
.invention; |

15 Fig. 11 is a lateral sectionai view of a spin
tank fitted with a water spray cylinder éccording to
a seventh embodihent of the invention;

Fig. 12 is an aoblique viéw of the bayonet coupling

of the water épray cylihder of Fig. 11 to its base;
20 Fig. 13 is a iateral éectional Qiew of a water

spray cylinder accarding to an eighth embodimgnt of

the inventian which is fitted to the spin tank of

Fig. 11; ' ST

Fig. 14 is a lateral sectional view of a water

25 spray cylinder according to a ninth embodiment of the

invention which is fitted to the spin tank of |

Fig. 11;

o4
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cylinder according to the tenth enbodiment of the inventiqn; and 5
16 and 17 are illustrations show ng the effect of a water spray N
der used with the spin tank of Fig. 15. Fig. 1 is a latefal. sectional

2-tank type washing machine fitted with a conbined‘rinser

%
z

.

10 and

-drier enbodying this invention which renoves water from washing by a

T

| force resulting fromits rotation. A housing 10 of the washi ng=-

nt ai ns fglwafg'i.@g_5&%9&@%@@369%

in tank 12 TS rorata

er-dral nl ng hos

tcf‘y%i"}?é L ng.LaPKikY GYTRHY Cﬁéﬁgh%hBoﬁﬁ%% ejr dgReNi ng hose 15
e nk 1

noved wafer-rece€iving ta

t hrough a wat er- draining hose

\ 1A ; u tor 18 held in the washing tank 11 is rotated by a
tﬁﬁygﬁyéékpa%ﬁ?he.bottonlof the housing 10 with the aid of a belt
21, A ppl o1 - [ EMAKENG 7R 22189t BhR3bin&@ dnowih@oehed in the

of the housing 11 is connected to the bottom board of the tank

FghiSmifP Fig. 15.

Fig. 1 is a lateral sectional view of a 2-tank
type washing machine fitted with a combined rinser
and spin-drier embodying this invention which removes
water from washing by a centrifugal force resulting
from its rotation. A housing 10 of the waéhing
machine contains a washing tank 11 and removed water-
receiving tank 13 in which a spin tank 12 is rotatably
supported. A water-draining port 14 provided at the
bottom of the rehoved water-receiving tank 13 is
fitted with a water-draining hose 15. A water-draining
part 16 formed at the bottom of the washing tank 11
communicates with the water-draining hose 15 of the
removed water-receiving tank 13 through a water-
draining hose 17 and valve 17a. A pulsator 18 held
in the washing tank 11 is rotated by a washing mbtor
20 set at the bottom of the housing 10 with the aid
of a belt mechanism 21. A water-removing motor 22
elastically supported in the lower part of the housing

11 is connected to the bottom board of the tank 12.

eﬁﬁrié\fvwfia Fh¥er2 st ReyipRgea! uiRld WaftH hengpspihank 12 is

arge nunber of water- discharging holes 24. The bottom

G, TERE Yy ngntank 13 in™
y 15 supported. A water-draining port 14
Lediadiol tom o shli g oL velaT i eRclaVivat dadoddyi s Tited

ter-draining port -16 fornmed at the



tank *12 ts fitted with a rotatable shaft 25. This 5 rotatabl e shaft 25
extends downward through hollows 26 (Fig. 1) provided an the underside of .
t he pbottom board of the renoved water-receiving tank 13 and is coupled to
the ratary shaft 27 of the water-renoving notor 22.. A water spray cylinder
30-whose interior 10 defines a water-receiving cavity 29 is set in the tank
122in a concentric relationship therewith, dhg | ower end of the water spray
cy™ nder 30 according to the first enbodinent of Figs. 2 and 3 is fitted
with a 15 flange 30a (Figure 2). A shaft rest 25a is_ provided i nmediately
above the uppBf 8RQWSfF ihd ¥t aty EHQT'PEZGP“HF@JSM%IFaRFlBhBS Sedupl ed to

t he wat er-renpvi ng notor 22 by a screw 31 threadedly fitted into the rotary
shaft rest 25830k &R tife PFRY IS Dot Bhof di8e 20 NuRher t afikwatesl-anped
between the flange 30a and rotary shaft rest 25a. The water spray cylinder
30 i s formed BfSRBRELLAYT NARASR) &4t ar JBenbeddobbaane abl 881906 Pt ough

whi ch wat er cgn paig _Fi%hié?(éhefeinafter referred to as the porous
material ). WEANEhe4f itBSsth 5 e @bl ndnfotatabdianiaf t o5t he Thilse hol es

30c is chosen t e about 4 l crons. The porous material is pre- pared
from por oUs hF%gaEﬁP§8uﬁ$aéiJ%ieﬁﬁ?F“ﬁitﬁ&@ﬂwﬁri throvghehpddgmsct ured in
Spacy Sher ca CORRRIY, | 0o et SRS RSB LR e DS
porosity OT BEgQF%tgFtQ%ea%ﬁLf'fégoagtgLéngziving tank 13 and is
coupled to the rotary shaft 27 of the water-removing
motor 22. A water'spray cylinder 30 whose interior
10 defines a water-feceiving cavity 29 is set in the tank
12 in a concentric relationship therewith. The lowef
end of the water spray cylinder 30 according to the
First-ehbodiment of Figs. 2 and 3 is fitted with a
15 'flange 30a (Figure_Z). A shaft rest 25a is ﬁrovided
immediately above the upper end of the rotary shaft
25. The spin tak 12 is coupled to the water-remaving
mator 22 by a screw 31 threadedly Fittéd into the'
rotary shaft rest ZSa, with the bottom board of the
20 spin tank 12 clamped between the flange 30a and rotary
shaft-rest.ZSa. - The water spray cylinder 3ﬁ is formed
of material having a large nﬁmber‘of fine holes 30c
through which waterhcan pass (Fig. 2) (hereinafter
referred to as the porous material). With the first
25 embodimént, the diameter of the fine holes 30c is chosen

to be about 40 microns. The porous material is pre-

pared from porous high molecular polymethyl methacry-



wal |

| ower

set at 20 to 70 m crons.
Iformdensity vertically along the peripheral wall
ray cylinder 30. However, it
. distributed with a higher density in the upper part 10
30b of the water spray cylinder 30 and with a | ower density.in the

part of said peripheral wall 30b-dbe-to different water pressures ins-

t he upper and | ower regions of the water. spray cylinder 30. This
arr angeneril a t@abbas faattered e 3pacyefbemitdhrCompahie Tinee hmdwsr 30c of
t he peripheral wall 30b of -the water spray cylinder 30 in a sub-- stantially
fi xed vol utiee perademarial'Spaep” andTher periipHe iel i wadLd80bt @ fensure the

practically uniformrinsing of clothing. As apparent fromFig. 1,

the 20

The fine holes 30c may be distributed Vfth_
30b of the water
is preferred that the fine holes 30c be
of the peripheral

« B

~-t

upper parttioéd wheetrasprby icyfinded B0t haan d ryteiclem@s83o0&8nNdQouiner cap 34

both used.to close an open washing port 32. The.

under si de of the inner

cap

33 is fittamdwohosisybstfarksd%lwythubhel evieapare Wo ks dupmeytererber 35. A

water-inlet port 35a formed in the water supply 25

menber 35 is so

posi t? onedses 8b 2Buse W@ evictomrsns t Jhiealflife dolde BPpemagpdd ng of the

wat er

spray

-8- cylinder 30 to the water-receiving cavity 29. An annul ar
keep pl at edB$tTEbdeedchwdliiny & iun fiobet deers itthe vt eicadlly oflomg wat er

spray cylinder 30 and the inner wall of the spin tank 12 to press clothing
pl acedthe opedipheradt evalshr3gb cyFi hber wakerThep rippecylinder

5

10

15

20

25

340. Howeyer, it is preferred that the fine holes 30c
be distributed with a higher density in the upper part
of the peripheral wall 30b of the water spray cylinder
30 and_with a lowgr_density in the lower bant of said
peripheral wall 30b due to different water pressures
in the upper and lowef reéions of the water spray
cylinder 30. This arrangement enables water to be
ejected through thé fine holes 30c of the pe;ipheral
wall 30b of the water spray cylinder 30 in a sub-
stantially fixed.volume per unit wall'aréa and per
unit time in order to enéure the practically uniform
rinsing of clothing. As apparent from Fig. 1, the
upper part of the tank 13 is fitted with an inner cap
33 and outer cap 34 both used to close an open washing
port 32. The underside.df the inner cap 33 is fitted
with a substantially funnel-shaped water supply member
35. A water-inlet porf 35a Fﬁrmed in the water supply
member 35 is so positioned as to cause water streams

to fall Ffdm the upper opening of the water spray



‘rear 'part of the housing 10 is fitted with an opera- tion control box 37 (;;é
whi.ch contains- a spin timer 37a, washing tinmer 37b and el ectronmagnetic

wat er--supply val ve 37C. Runni ng water conducted through a hose 40 10 and

wat er. -suppl y val ve 37c is selectively supplied to a water supply pipe 42

communi cating.-with the water supply nenber 35 or a water supply pipe 43

comuni ca- ting with the mashlng tank 11 By“néans of a changeover cock 41.

15% Fi h t t t d th

combi ned 11 nserLAASEAR el e A HEF RaERRY ML TR £ 51 28rg. B, One f nput
“termnal 50 connected,to a [ce not shawn nne ted to a tiner
37a havi ng tmﬂngﬂﬁ?5h5§e§4a1§¥%r$ 3bﬁ §®%ﬂﬁ$¥? bgfiﬁ @ %Y €5hd 4). %he
switch 54 is onnec ed to the ut tern na

wat er - r emovi ng " fof Y 952wafﬁe ?l%ﬂ 8f 385ﬁ¥mﬂ¥ﬁgpéﬁr gghﬁggeﬁfﬁ%ted by
2 cam means (gt BUQUIh O g8 B2 PROR IS L RGBT
R e e R e
cboue: ot Ongga ea;f%”eﬁﬁ%é“ﬁe“@gc.w 29 018! o gha 1
given of the ePERaLLAL-A W15 S7 wALER! BSHLdK Serassown%% LSBT
washing timer 37b and electromagnetic water supply
valve 37C. Running water conducted through a hose 40
10 and water supply valve 37c is selectively supplied to a
water supply pipe 42 communicating with the water
supply member 35 or a water eupply pipe 43 communica-
ting with the-washing-tenk 1l by means of a changeover
cock 41.
15 Fig. 4 shows an electric circuit arrangement
related to the‘combined rinser and spin drier of the
washing machine of Fig. 1. One input:terminal 50
connected to a power source (not shown) is connected to
a timer 37a having two switches 54, 55 through a switch
20 52 (éigs. 1 and 4). The switch 54 is connected to the
other input terminal 51 through the water-removing
motor 22. The operation of each switch 54, 55 is
effected by a cam means (not shown) rotated by a
proper drive source, for example, a spring. Wﬁile the
25 timer 37a is set for ;insing, both switches 54, 55
remain closed for a set time. While the timer 37a is

set for spin drying the switch 54 alone is closed for



The inner cap 33 and outer cap 34 of the renoved water-receiving tank'lB‘
first opened. Washing 23 fully washed in the washing tank 11 is _
upl Iy placed in the spin tank 12. The inner and outer caps’ 10 33, 34

| osed, and. the changeover cock 41 is actuated to supply ‘water- to the

t2r spray cylinder 30. Wiere the tiner 53 is set for rinsing, then the

a

L 7

sw tches 54, 55 are closed. As a resdl @, the water- renmovi ng notor 22 ané}

consequent |y the tank 12 are 15 rotated. At this tine, the
el ectronagpelif vahe!, SWAEH 9 VEbaVEe-in® ARt el t PifeBdemboddimyntcon-

tinuously to the water spray cylinder 30 through said valve 37c, changeover

cock 4l VEhE! walBRLY MLy Aildoraber Flify.cl PD§ ta 36@nghecondistgl y, the
water- 20 receiving cavity 29 is filled with water. Since the water spray
cylinder 30,38d;t30K mbd ¥ G4 DhEt hY cbpE@titbr tdwayater held in the
‘water-recelving cavity 29 undergoes pressure corresponding to the water
head and.al so apggRifiifftud {91 6w gsvleln e 1N & perdbionalk@verHent i oned
rotation.- As a result, the water iS forcefully ejected on.the washing 23
SPbSt%”t'aH:MbEHed rinker dpienabigrerednowrmidirougs.the Ramgel BuTber of
fine holes 30c fornmed in the peripheral wall 30b of the water spray
cylinder 3fhe ThAnwat &ag e3®VeRdf saBethe apasit ngf 26hiesrempiviedd i nto the

renoved water- 5 receiving tank 13 through the water-dischargi ng hol es 24

formed in fBeeperierRanalngetdnif 1Bhardefidrst idygened. Washing
23 fully washed in the washing tank 11 is-manually
placed in the spin tank 12. The inner and outer caps

10 33, 34 are closed, and the'changeover cock 41 is
aétuated to supply water to the water spray cylinder
30. Whefe the timer 53 is set for rinsing, then the
switches 54, 55 are closéd. As a result,.thg wéter-
removing motor 22 and consequently the tank 12 are

15 rotated. At this time, the eléctromagnetic water
supply valve 37c is opened to conduct water con-
tinuously to the water spray cylinder 30 through said

~valve 37c, changeover cock 41, water éupply pipe 42
and water inlet port 35a. Accordingly, the water-

20 recéiving cavity 29 is Filled with water. Since the.
water spray cylinder 30 and tank 12 are jointly
rotated, the water held ih the water-receiving cavity
29 undergoes preésure carresponding to the water head
and also a centrifugal force resulting from the

25 above-mentioned rotation.  As a result, the water is

forcefully ejected on the washing 23 substantially in



tank “12,%and finally drawn off to the outside through the water-draining (i};ﬂ
pert, *4 and water-draining hose 15. During the above-nentioned rinsing
oper at.jon, 10 water is sprayed on the washi-ng 23 fromthe water spray
cylinder 30 in the atom zed form Therefore, the water is not ejected

concentratedly in particular spots on the wﬁihing'ZS, as is the case with
‘the conventional conbined rinser and sprih ier. There- 15 fore, foreign

mas-ter, for exanple, water écales are grgﬁented f rom bei ng e?osited on

sai d particul Bhespbedizeid faRP HRTPYE Ff&ﬁﬁQQrﬂﬁml?rAPge P& merit of

t he conbined rinser _and spin drjer, of this invention js at rinsing is

carri.ed out'2@°1ﬁﬁtﬁoé1ﬁﬂrm%étﬁﬂ EmﬁuﬁfréPNﬁﬁ{; TﬁﬁiuﬁéF Pfnd™®han in the

prior art apparatus provided with a watecr spray cylinder ha

substantialIyw?ﬁérs§R€a§if&iﬁ?é%ﬁtsﬁﬁ tﬁg%rﬁﬁgﬁﬁkﬁﬁm?%gaeb§gﬁi|ﬂﬁnng a

rinsing and spin dryi&& operation in,a far shorter tine This nerit is 25
r

now .expl ai ned"&f{'A"Be éﬁxf?%Fhﬁﬂe?P&ﬂlﬂ%ﬁzﬁe%% i F85R%"s made bet ween
L sonvept ongh il T 13, e s Y ST AE T A R AL 0!
surfece aren ho¥ehd %R WELohRR Wiy SEhAEC IR T
e pher al YAl 4% S HIWET 1) SaBRON ¥ W4 MR LEEELacIRdigh "ol e
the water-draining port 14 and water-draining hose 15.
‘ -During the above-mentioned rinsing operation,
10 water is sprayed on the washing 23 from the water
spray cylinder 30 in the atomizéd form. Therefore,
the water is not ejected concentratedly in_parficular
spots on the washing 23, as is the case with the
conventional combined rinser and sprin drier. fhe:e-
15 fore, foreign matter, for example, water scales are
prevented from being deposited on said particular'spots,
thereby ensuring uniform rinsing. ' .
A second merit of the combined rinser and spin
drier of this invention is that rinsing is carried out
20 with a far larger amount of water per.unit time than in
| Ehe prior art apparatus provided with a wéter spray
cylinder having substantially the same size as that_of
the invention, thereby finishing a rinsing and spin
drying operation in a far shorter time. This merit is
25 now explained with reference to numerical data.

Comparison is made between the conventional water spray



case, the total area [err] of water-discharging holes 2 indicates -
t 0.40 [err] . Further let it be assuned 10 that the known water
ray cylinder having the above- nentioned total area [err] of

« wat.er-di scharging holes is replaced by a water spray cylinder enbodying

‘this invention which is prepared froma porous materi al
Spacy Chem ca

manuf act ured by
Conpany, Inc. provided-131 wth a |arge nunber of fine P

- ¥

hol es having a di aneter of about 40 m crons and whose:PeripheraI wal | has W
porosity efylabmdr HWacidger she fladelapeeaob2667 .\@atcar™ dirs¢htrigi ng hol es of
the present water spray cylinder indicates 343.6 cn2. Therefore, an anount
20  of walatfercaspr®y ¢hlongersaifd yhier basehkienwhisaringli sicdaggneg hol es

per unit tine is about 860 tines what

is possible with the prior art water

spray cyl isudaracCansegueniby, liehe tates spsapedyltihadertd whdeliynvention
.which ejects a far |arger anmount of 25 water than the conventi onal
and ful |l y agpregte dvap eiosubstantaitald yspray heydtiodiezed § ofddméd carry out

-12- rinsing with fewirregularities. Therefore, the conbined rinser and
spi nsdri eb fdelatmt bmpefmehbd el matrds Danl ¢l andnahe tpee ipgeessity, as
case with the prior art apparatus, of intermttently opera- 5 ting the
spi n tankwhl laraf, shidngyllhedeestisofpsavidednkitd, 2hwaatwrwater ej ected
fromthe water spray cylinder 30 to pass through the whol e washi ng. Thus,

10 .

15

20

25

ejecting holes having a dimaeter of 0.16 cm. In:

this case, the tqtal.area S1 of water-discharging holes
indicates about 0.40 cmz. Further let it be assumed
that the known water spray cylinder having the above-
mentidnéd total area S1 of water-discharging holes is
replaced by a water spray cylinder enbodying this
invention which is prepared from a porous material
manufactured by'Spacy Chemical Company, Inc. provided
wiEh a large number of fine holes having a diameter

of about 40 microns and whose peripheral wall has a
porosity of about 50%. Then the total area S2 of
water-discharging holes of the present water spray
cylinder indicates 343.6 em?Z. Therefore, an amount
of water carried throqgh said numerous fine water-
discharging holes per unit time is about 860 times
what is possible with the prior art water spray
cylinder. Comsequently, thes water spray cylinder of
this invention which ejects a Far larger amount of

water than the conventional type and fully sprays

water substantially'in the atomized form can carry out

type

is the



the‘p?ésbnt apparatus ensures the continuous operation of the tank 12 and
ceasgl®ess water supply thereto, 10 thereby sinplifying the structure of a
cam~{not shown) for actuating the switches 54, 55 used with the tinmer 53.
As previously described, fine holes are distributed with a higher density
I n-the upper part of the periph- 15 eral wall of the water spray cylinder
30-and with a lower density in the l-ower_pabt _of said peripheral wall. This
arkangement is derived fromthe fact that in the lower part of the '

peri pheral wall of the water -spray cylinder 30, water is forcefully ejecfed

20 in fully Eghg&ﬁkﬁmﬁfﬁmw@&siFggaug%$¥gfgsgispnafgkggeQMgﬁ% t hough t hey

are distribu arelative Fow density, because the water undergoes

a higher pr essuy s $pETenRoa0 B8l Qplhe rical clepheatdarir amse! | as a

pressure rest oma centrif 2 orce caused by the rotation of

sai d cyl:it.nder, 3Q: -13- i WS s PRE L, Ofist he ReYd Riyal wal |l of
the water sp%ggggﬁiqhkﬁlﬁ%?nag?e?hganlxaiﬁgc érggdlin sub- stantially the

sane anount S Al d [ h tq Of j [ f th
githcyﬁrﬁcﬁeffgﬁ,aﬁe SpbWalt 9] to pf i hbBerRetitRY B} dFéta0 e

water spray S ( ecause water-di scharging holes are
di stri buised ‘e"i‘hg“ ﬁﬂé"gp‘ﬁﬁfgﬁﬂﬁ' 19, dUHL L DegWBREer rRIERSTF EsdBd| ow due to
r )

"the smal [er wat dept h. therefore, said fine holes 30c are distributed
wWith a propetggnsidy &4 @89nghGatert icCrdc @ | FPbmt BAe water spray

cylinder 30 to pass tﬁrough the wpple washing. lThus,
the prasent apparatus ensures the continuous aoperation
of the tank 12 and ceaseless water supply thereto,

10 thereby simplifying the structure of a cam (not shown)
for actuatihg the switches 54, 55 used with the timer
53.

Aa previously described, fine holes are diatributed

with a higher denaity in the upper part of the periph-

15 eral wall of the water spray cylinder 30 and with a
lower density in the lower part of said peripheral
wall. This'arrapgement is derived from the fact that
in the lower part of the peripheral wall of the
water spray cylindef }0,_water'is forcefully ejected

20 in fully sufficient amounts through water-discharging
holes, thougp they are distributed with a relatively
low density, because the water undergoes a higher
pressure corresponding to the greater water depth as
well as a pressure resulting frpm a centrifugal

25. force caused by the rotation of said cylinder 30; and

PrSN
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10  water spray cylinder 30 then water can be ejected fromthe whole - ¥ :
i pheral wall of said water- spray cylinder 30 at substantially the sanp ,
e per unit tine, thereby ensuring the uniformrinsing of washing. 15 '
cription is now given of the water spray cylinder 30 of Fi*rg. 5 according

. a second enbodi nent. The peripheral wall 30b is fornmed stepwise with its

t hi ckness progressively broadened towardjghe bottomin order to provide ®
greater resistance 20 toward the bottomto the ejection of water through ‘»
the holes 30c. Even if, 'in-the case of the second enbodi ment of Fig. 5,

hol es 30c &netins furAAy RiRBEr PHut8e AedhiPherateraildar fpitdie wAtene
peripheral wall 30b of the_ water spray cylinder 30, 25 water can be

ej ected thsoagly suildndres3Bocwatesubamme afi§chREISAET AP per unit tine
in the -14- upper and |lower parts of said cylinder 30. Description is
now gi ven &tantdadahyrtkeragmeypmeyat F8 ofsFrgalézadedmditRPfto a third
enbodi nent A plurality of vertically extending substantially 5
triangul ar lewedr AAGHGE B0E REELRRRREY whiinefpéhepM&tar \##T280b of the
wat er. spray cylinder_30, thereby causing a |arger n er of the fine holes
30c t& be evddedatovel d PReaset yRteAndLSEhar#endn #AT%ai d hol es 30c

to be closed toward the 10 t op. 'EventualI¥ thﬁref%r%, washing can be
uni formy distributed with .a higher density, thoug he wate :

pressure is low due to the smaller water depth. If,
therefore, said fine holes 30c are distributed with
a-proper density along the vertical wall of the

10 water spray cylinder 30 then water can be ejected
from the whole peripheral wall of said'ﬁater-spray
cylinder 30 at substantially the same rate per
unit time, thereby ensuring the uniform rinsing
of washing.

15 Description is now given of the water spray
cylindér 30 of Fig. 5 according to a_second e@bodiment.
The peripheral wall 30b is formed stepwise with
its thickness progressively broadened toward the
bottom in order to provide greater resistance

20 toward the bott&m to the ejection of water throdgh
the holes 30c. Even if, in the case oF‘the second
émbodiment of Fig. 5, holes 30c are uniformly |
Aistributéd'along the vertiéal plane of the
peripheral wall 30b of the water spray cylinder 30,

25 water can be ejected through said holes 30c at

substantially the same rate per unit time in the



'rlnsed régardl ess of, its position in the spin tank 12, due to the aforesa|{§§p
def.ferfent | evels of water pressure, though a |arger anDunt of water is .
ej egted t hrough the fine holes 30c toward 'the top of said 15 water spray
cyllnder 30, and a smaller ambunt of water is discharged through the holes

30c toward the bottomthereof. Various enbodinments (Figs. 7, 8, 9 and 10)

of: the water spray cylinder 30 enable rimsi¥y mater to be 20 ejected

th¥0ugh all the holes 30c of the peripheral wall 30b of the water spray

cylinder 30, gyserVaRE @oW%E@bé¥%§C§f §8% ¥ Mikyed Mo ity water has a
| ow pressure and cannot supply sufficient watér. \Where, wth the aforesaid

enbodi ments of a m&saraert%zfas Y4 NGeV eR0 o AME ikt §SspBayd an.d 6,
the cylinder 30 is not fully filled wwih water due to the Iom/pressure -

15 - of runnidg; yRigr: 3oheF walpr &eé‘é@érHinae t%l E‘aCtlﬁfilfé”QHSBdE.R%nft' ne
hol es 30c forned in the upper part of said cylinder 30, resulting in the

(imperfect i ngiagyph19RFhiatd vilAcRdal Ny L B tURREInPYdbs ERGE1 11y OW VAl er
pressure usually arises depending on the district” of a country, or suddenl y

occurs e to ANaAgaLEeNbovEe Ml Erst BEdCaRINEIHEe@Tohi ghe 7. 8 9 and
10 are very effective to carry out satisfactory rinsing in the

above- menti oneglr chrEEET #RA9S-30K) of the Ehﬁer7§§%éy‘é¥diHH€rVBQW of a
wat er spray cylinder 30 according to a fourth enbodinent. Fig.

thereby causing a larger number of the fine holes
30c to be closed toward the bottom, and a smaller
number of said holes 30c to be closed toward the

10 top. Eventually therefore, washing can be'uniformly
rinsed regardless of its position in the spin tank
12, due to the aforesaid different levels of water
pressure, though a larger amount of water is ejected
through the fine holes 30c toward the top of said

15 water spray cylinder 30, and a smaller amount of
.water is discharged through the holes 30c toward
the béttom thereof. |

Various embodiments (Figs. 7, 8, 9 and 10) of the

Qater'spray cylihder'30 enable rinsing water to be

20 ejected through all the holes 30c of the peripheral
wall 30b of thé water spray cylinder 30, even when
a water source, Fof example, the:city water has a low
bressure and-cahnoé supply sufficient water. Where,
with the aforesaid embddiﬁents-of a water spray

25 cylinder 30 shown in Figs. 3, 5 and 6, the cylinder 30

is not fully fiiled with water due to the low pressure



a\ |l ongi tudi nal sectional view of said cylinder 30. This cylinder 30~

ises a flange 30a and cylindrical peripheral wall 30b projecting frfam, »
' fhe flange 30a. The peripheral wall 30b is of the previously described
~0us material. The outer dianmeter of said peripheral wall 30b is
.progressively enlarged toward the bottoms The inner peripheral wall 30e of
said cylinder 30 defines an elongate 20 reverse coni cal space. Water cari ed:
fromthe water supply pipe 42 of Fig. 1 into the cylinder 30 through the

wat er inl etf pomnnBEa wates ;withena wieRi eeeArPekOs P %t @t8@ter stream 56
shown in Fig. 8. Therefore, nost of the falling water runs down the 25

i.nner per itpirerugh vizhe Bdeeohotlies rerEeresdi 48 theatPPahdPREtej ect ed

t hrough the fine holes 30c hy - 16 - the rotation of the cylinder 30 in
the at om odd Sagvdn cBl hodechdlabRraykhingndd &b dPRATIRERr continues as
long as the water falls on the inner peripheral wall 30e, %he water is

ej ected t Imiowinal absvaghing pk%ﬁ?$o+%st89cUBP%ﬂu9iﬁﬁ1ph ¥Sh wal | 30b

In other words, even where running water is not ful], filleg in the

cylirder 3@water rREASEYTSr &FUA ,Ytﬁélﬁﬁﬁlgﬂﬂ%ﬂéﬁhﬁs?%c BB up to
substantially the sane height as that of th?_cylinder ﬁg upder goes

suf fi ci entd it B broEpRafoUtdiYebyP BrdYf ARG LUNidCGYRS i ?nB? scription is

now gi ven of a water spray cylinder 30 accordi to .fifth engbodi nent of
Fig_gg_ accident. Tﬁer%F&%e, the embodiments 0F6¥1gs. 9, gb

9 and 10 are very effective to carry out satisfactory
rinsing in the abovefmentioned circumstances.

10 Fig. 7 is an oblique view of a water spray
cylinder 30 according to a fourth embodiment. Fig. 8
is s longitudinal sectional view of said cylinder 30.
This cylinder 30 comprises'a flangg 30a and
cylindrical peripherai wall 30b projecting from

15 the flange 30a. The peripheral wall 30b is of the
previously described porous material. The outef
diameter of said peripheral wall 30b is progressively
enlarged toward the bottom. The inner peripheral
wall 30e of said cylinder 30 defines an elongate

20 reverse conical space. Water caried from the water
supply pipe 42 of Fig. 1 into the.cylinder 30 through
the water inlet port 35a falls with a certain
thickness like a water stream 56 shown in Fig. 8.
Therefore, most of the falling water runs down the

25 inner peripheral wall 30e of the reverse conical

space, and is ejected through the fine holes 30c by



-Wth ghfs fifth enbedi ment, the reverse conical inner peripheral wall 30
of-Rig. 8 is replaced by an inner 15 peripheral wall 30f whose thicknes
i's PRy e narrowed stepwi se toward the bottom In this case, too, falling
wat er iruns down the stepped inner peripheral wall 30f and is ejected
throtigh the fine holes 30c. Therefore, the stepped inner peripheral wall
3Qf of 20 Fig. 9 takes substantially the_sgmpge action as the inner
péfipheral wal | 30e of Fig. 8. Description is now given of a water spray
cylinder 30 according to a si-xthenbodi ment of Fig. 10. Even where water
stream fal | i i s ik ahionapér thel @y imdenr$033a EAenAtamiaed EaFmi-ci ent
t hi ckness due to, for exanple, the |low pressure of running water, the '
si xt h enbodi FdMc ot gabopechemtdonad cretyenr pAswage waan g hnyes

enbodi nent, the axis P of the upper opening of the cylinder 30 is '

di spl aced by &8 digA@nee EPer ymtede fad ks PPN ofPehd "RBTePamiRIePBEt 35a. |f
the 5 di stance L af said displacenent is properly chosen, the whole or
greater part "Fllhet@9,stheanated i@ isekethEhrarah iadmashortlssa can be
made to strike against certain portions of the inner, peripheral wall 30e.
Li ke the5enb6d1qr3m%e%f3ﬁf=g§f ghenperimperal vall f3&%e», the @kB88i nent of
Fig. 10 enables water to be ejected fromalnost all the fine_holes 30c of
the peripher MCT#81 VBN oMheZRY tUANINREWabETTRE A9% U ent f bhégdainal

di | acement can obyjousl y_he applied to the water ray cylinder 30 havin
ah?aner the cyfinggryBB du%Pgo re uceg pressd¥%,y%hg $hofe ving

washing stacked up to substantially the same height
as that of the cylinder 30 uhdergoes sufficient
10 water spray, thereby ensuring uniform rinsing.
Description is now given of a water spray
cylinder 30 according to a fifth embodiment of Fig. 9.
With this fifth eﬁbodiment, the reverse conical inner
peripheral wall 30e of Fig. 8 is replaced by ah inner .
15 periphéral wall 30f whose thickness is more narrowed
 stepwise toward the bottom.. In this case, toog,
falling water runs down the stepped inner peripheral
~wall 30f and is ejected through the fine holes 30c.
Therefore, the steppe& inner periphéral wall 30f of
20 Fig. 9 takes substantially Ehe same action as the
inner peripherél-ﬁall 30e bf Fig. 8.
| Description is now giVén of a water spray
eylinder 50 according to a sixthembodiment of Fig. 10.
"Even where water streah Failing from the water inlet
25 port 35a ;annot have a suFficient'thickhess due tﬁ,

for example, the low pressure of running water, the

2)



15 ' peripheral wall 30f shown in Fig. 9. Description is now given wi th

r rence to Fig. 11, which shows a water spray cylinder
gSe t h enmbodi nent .

or ejecting rinsing water, 20 coupling cylinder 62b forned at the
1 r end of said cylinder 60 and partititih nenber 62a for separating the

water spray cylinder body 62 fromsaid coupling cylinder 62b. The coupling
cylinder 62b is inserted into a base portion 61 fitted to the bottomof th
25 spin taskxdR embadimehE’ st gt | 20| gneureants f Cec tiaki edaliingv th the
tank 12. The water spray cylinder 60 extends upward in a con- centric

rel ati onshiwitht bhiBeehdde idgrit pntivd. akhe

i

60 according to*a
This cylinder 60 conprises a water spray Cylinder body

provided with a flange 5 6la, and fittedwﬁo a rest 25a by screws 31 as

in Fig. 2 wherenhéheylanaers@Ryisydispgtecdd ibsy fd tdesltancehe rFesim 25a. The
wat er spray cylinder 60 is formed of the aforenentioned porous material.

The partitite nexber PG2afi Thy ovater indede pafrtt BSxouplFngheyl i nder

62b fitted into the base portion 61.

_provi d&d ondideanoeel odl Isadfd tdiespbapemegtcyils misop&Rby Ehgsehd
Il lustrates the bayonet arrangenent by which the coupling cylinder 62b is

det achabl y fhetwedolB or igrtemitdr past pér wiadeblstreemai fFadflibgshaped

grooves 64 are forned in the peripheral wall 61b of the base

10

15

20

25

from the water ‘inlet port 35a can be made to strike
against certain portions of the inner peripheral wall
30e. Like the embodiments of Figs. 8 and 9. There-
fore, the embodiment of fFig. 10 enables water to be
ejected from almost all the fine holes 30c of the
peripheral wall 30b of said cylinder 30. The above-
mentioned axiél diéplaéement can cbviocusly be applied
to the water spray cylinder 30 having an inner

peripheral wall 30f shown in Fig. 9.

10

A pair of pins 63 are projectively

Description is now given with reference to Fig. 11,

which shows a water spray cylinder 60'accprding to a
seventh embodiment. This cylinder 60 comprises a water
spray cylinder body 62 for ejecting_rinsing.water,
coupling cylinder é62b formed at the lower end of said_
cylinder 60 and partition member 62a for separating

the water spray cylinder body 62.From said coupling
cylﬁnder 62b. The coupling cylinder 62b is inserted
into a base portion 61 fitted to the bottom of the

spin tank 12 in a

‘..$

e\d

tofin e t BepORS @ pRAVitAigN 61 IS



¥ .
‘portfon 61. Each L-shaped groove 64 conprises a horizontal section 64a an ]qp
agvest® cal section 64b extending al nost vertically fromthe bend of the 2
L-shape. A substantially vertical guide groove 64c extending fromthe en

~of. the horizontal® section of said L-shaped groove 64 is cut out in the

I nside of the.peripheral wall 61b. Waer e!& he wat er- spray cylinder 60 is |et
toTall 25 whil e the paired pins 30 are-.respectively engaged with the
gut=de grooves 64c and thereafter is fully rotated cl ockwi se, then said

Q’EE 0 the bas CHbPERE Ry Sror R AT PR dnEh o018 B’ 1l ﬁ“’;s(-ﬁ | ng
hes the cobP AaTsT SeRR YL 6 SeEends' GhAFL IR BOPEEEL e

pushes the coupling neans o push boar

remval of the.petek $RNALIDAIHGP M [0 bhgePESRLRBA! b2} | aneArried out

by substantially reversing the above-nentioned operation. Therefore, the

detail ed descpiRibin off thdl bhaIMBEY tich 081t 18dprdheaalowetnl@ fmiHdeoNed
bayonet arrangenment enables the water spray cylinder 60 to be easily

removed ghen ghg,canl TG tddY AvbSpi 254Tbpr s6REHECI10WE AN Y the
ordinary spin drying operation, and readily fixed in place when washing is

ri n;ed. Furt hpr‘lg.t e whatdd Ehéetwandhabl cylihgeg 00 tike fdatteyd sy ay
cylinder 60 is effective for replacenent by a new one when said cylinder 60
has _ ~the rest 25a. The water spray cylinder 60 is formed

of the aforementioned porous material. The partition
member 62a is provided inside of the coupling cylinder
10 62b fitted into the base portion 61l. A pair of pins 63
are projectively provided on the outer wall of the
coupling'cylinder 62b. '
Fig. 12 illustrates the bayonet arrangement by’
which the coupling cyiinder Géb is detachably fitted
15 into the base portion 6l. A pair of L-shaped grooves 64
are formed in the peripheral wail Glb of the base |
portion 61. Each L-shaped groove 64 comprises a
horizontal section 645 and a vertical section 64b
extending almost vertically from the bend of the
20 ' L-shape. A substantially Qertical guide groove 64c
exﬁending from the end of the horizontal section of said
L-shaped groove 64 is cut out in the inside of the
peripheral wall_slb.
' Where the water spray cylinder 60 is let to fall
25 while the paired pins 30 are respectively engaged with
the guide grooves 64c and thereafter is fully rotated

clockwise, then said water spray cylinder 60 is



|t§ fine water perneabl e holes considerably plugged with foreign matter],

fE? exanpl e, scales and effective for descaling of the plugged hol es by*
ng off the 20 cylinder 60. The partition menber 62a acts as a sort of ©

M ter for preventing water supplied to the water spray cylihder 60 from

-being directly drained out without being ﬁgnducted-through t he f.ine pores

formed in the 25 peripheral wall of said ter spray cylinder 60. In the 7

absence of the partition nenber 62a, water held 20 in the water spray

cyl i nder 68utsmdtdwaldfyf Yhfbedhtanbepdiight Xvriettad iheo amy part of the

cylinder 60, passes between the partition nenber 62a and push board 65a,

and a juncbase petrwdem téie. baEblaOBUtomdlh&Sllfﬁﬂﬂgmﬂheéﬂﬂﬂﬁbé@y|'nder

60, and thereafter is conduc- ted fromthe proximty of the upper end of

the base pehenor @priimg HeS vashe bghpldabedt warerurgl pasH baaedo@sd on 61.

Where, therefore, rinsing water contains such |arge powder particles of,

for exanplenditbe bottasxial®e Gisefaplint dalnk 2 rpeshésr elgh cloe fimg hol es

30c. then the foreign matter sails washing with colors. This col oring event

nmore hoti cepbipderi 6@b &ty thmams eo€ssiadd giugthebspid 68ak 1T hwhi ch

unavoi daly occurs when washing is placed in the tank 12 in an unbal anced

.15 stateremdalpodcédel ovatodr t dprapi pytldmdel®? ghusesmathlecdamece bet ween

the water spray cylinder 60 and base portion 61 to be broadened or narrowed

fromtinme portion is carried out by substantially reversing the

‘above-mentioned 6perationm Therefore, the detailed
description of said remoyal.is-omitted. The above-

10 mentioned bayonet arrangement enables the water spray
cylinder'éo to be easily removed when the combined
rinser and spin-drier carries out only the ofdinary
spin ﬁrying operation, and readily fixed in place when
wéshing'is rinsed. Further, the easily detachable

15 fitting of the water spray cylinder 60 is effective
for replacement by a new one when said cylinder 60 has
its fine water permeable holes'considérably plugged

- with foreign matter, for example, scales and effective
for descaling of the plugged holes by taking off the

20 cylinder 60.

The partition member 62a acts as a sort of filter
for preventing water supplied to the water spray
éylihder 60 from being directly drained oﬁt'withodt
being conducted through the fine pores formed in the

25 peripheral wall of said water spray cylinder 80. In

the absence of the partition member 62a, water held

.



totinma "As a result; relatively large partighes of foreign matter which <§£>
happeﬁ'to be brought into the 20 base portion 61 are nore likely to reach

t he washing through the nonentarily changing cl earance. The above-

menti oned partition menbers 62a is_effective to sugpress such difficulties.

"I'n other wédhe heapart SATRY evbiPd8%a 8fhilh dEe¥Na8ff ddixowehrilter 25
prevents large particles of a forejgn matter contained in the rinsing water
frofh bei ng dpcRTRENBnFORAehActBe LRyeToRAT hgo £y tN8d&ry BMA®F that of
t he base portion 61. In this ctase, the partition nenber 62a may obvi ously
be prepared §&orR3sgesr BetaeLe™ theoppstdidion memberab2s @ndapush porous
material. Description is now given of a water spray cylinder according to
t he eighth n&pdofNd @ JunNctipe Retweerprihechpsgede@ofiongsli3 is
nodified fromthat of 5 Fig. 11. The water spray cylinder of Fig. 13 is
whol |y 5f or M bf¥3a HRT p8PEGY Ptk 4P T afl -c@nHt i eeraafaesr ispregneyri-nder
body 62, coupling cylinder 67 and partition nmenber 62a. However, the
di fference t‘}@tq/\ef(e?P’EhEhénﬁé‘(ﬁW"swaFit@@. uPP§hdend pf tihe BRSE the 10
| atter enbodinent, the coupling cylinder 67 and partition nmenber 62a are
integral |y POTHERNtHL EPI ithdervadaing2rilagadcatedntr sdithdas® of the
coupling cylinder 67 into the partition nenber 62a; and thereafter the
wat er spray PORERRr6body WoRT 20U RgTOT e, TiN$haar weteandpakeingon
menber 62a are wel ded toget her ) :
such large powder partlcles_of, for example, iron
10 oxide as fail to be carried through the fine holes 30c.
then the foreign matter soils wéshing with colors.
This colaring event more noticeably arises at the
.precession of the spin tank 12 which unavoidaly occurs
when washing is placed in the tank 12 in an unbalanced
15 state. The precéssion of the spin tank 12 causes a
clearance between the water spréy cylinder 60 and
base portion 61 to be broadened or narrowed from time
to time. As a result, relati?ely large particles of
foreign matter which happgn to be brought into the
20 base portion 61 are more likely to reach the washing
through the momentarily changing clearance. The abdve-
mentiongd partition members 62a is effective to
suppress such difficulties. 'In other words, the
partition member é2a which acts as a sort of filter .

25 prevents large particles of a foreign matter contained
in the rinsing water from being deposited on the

inside of the coupling cylinder 62b or that of the
base portion 1. In this ;ase, the partition member
62a may obviously be prepared from the ordinary

S nonporous



.
by ‘proper means, for exanple, the ultrasonic welding process. The partjtion
Woer 62a also acts to ensure the prescribed relative positions of the®*. _»
X ér spray cylinder body 62 and coupling cylinder 67. Wth t'he 20
pbpdi nent of Fig. 13, pins 63 can bepfornmed with high precision in size
_ position. The reason for 'this is that the pins 63 which have a snal
size are integrally forned with the relatively small coupling-cylinders 67. .
. The enbodi nent of Fig. 13 has the advantage of resolving 25 t he : g
difficulty presentedjby'theagggodinent-of Fipg.,11 in ensuring the
di mensi onaPaEAEigdsi dngkerd, iBﬂ?ﬂP%ﬁmQFEFg?ﬁs 63 which are formed on a
| ar ge wat er spr%és .22 cylinder 60., Description_is nomlgive&.of a_ wat er
spray cylinder §EdBtdPRg 180 NOWhi ¥R bR nBAESHr SBFGY £¥1ifeH

Fros, 13 appcendies ba the pIBRIT SIS IRNG ABnf L3¢ nd2par 1M on menber
end:  and (RRCEBUIPFAY BRI &, iy | PECEY, MEdER B0 hA of S g
i nio o d BRI B9 cyRendRreroEniy, B Elnd Bk e TR IR AL Rl o
13%1 s ensuf SET Ot 5, EPTNE ReTLEL (Sa E8mbRIERS N 15

”ECha”iCa'sﬁ%&§”%§ﬁindgywﬂ$3¥“52}rEb@ﬁ@Pﬁé”E?iin@Er-67 and

partition member 62a. However, the difference between

the embodiments of Figs. 1l and 13 is that with the

10 latter embodiment, the coupling cylinder 67 and
partition member 62a are integrally formed; the cjlinder
body 62 is inserted from the top of the coupling -
cylinder 67 into the partition member 62a; and
thereafter the water spray cylinder body 62, coupling

15 cylinder 67 and partition member 62a are welded together
by proper means, for example, the ultrasonic welding
proéess. The partition member 62a also acts to ensure
the prescribed relative'positiqns of the water spray
cylinder body 62 and coupling cylinder 67. With the

20 embodiment of Fig. 13, pins 63 can be formed with high
precision in size and position. The reason for this is
that the pins 63 which have a small size are integrally
formed with the relatively small coupling cylinders 67.
The embodiment of Fig. 13 has the advantage of resolving

25 the difficulty preéented by the embodiment of Fig. 11
in ensuring the dimensional and positional precision of

the pins 63 which are formed on a large water spray



R

L ‘
Figs.: }¢> 13 and 14,.a partition nmenber 62ais formed with the water spray ;?X
cyl.i nder 60. Therefore, water containing relatively large particles of a
foreign matter is prevented frombeing carried into the base 20 portion
61 when supplied to the water spray cylinder body 62. Description is now
given of the spin tank 12 fitted with a water spray cylinder according to a
10th enbodi ment of Fig. 15. Al the it ems 2¥escri bed below 25  with respect
t o~fhe 10t h enbodi ment of Fig. 15 are also applicable to the previously
nenti oned watcerl e €§tinders 30, 60. The devel opment of a water spray
cylinder of the 23 above-described arrangenent is derived fromthe _
desire to prevent ReRchiRtirBnds AOW iHHYENaPl oA MALRISIHARAMWRNLENAGE] by
the water spray cylinder 30 prepared fromthe previously-nentioned porous
material . Thé05 accqrging| bfi @n M tRaHERP1EBERENG Fi & s ubfed WBLGRI se from
the fact that the porous materjal, constitg&in t he water--spray cylinder 30
is sintered SARIRAILS BRAR; ofhé iGunkdr béges?acefqaﬁyéknmﬁB s fine

hol es 67 formed in the peripheral | of ihe,mater spr, 10 C{Iinder 30
are sti Pl sh&MPedingrbs: pEnf RS el ardtd SBctPofBR L iMF bt glater) ust
when the synthetic resin is released froma nol and t he fibeLiYOf washi ng

brought into%ﬂﬂﬂQ&ﬂeﬂﬁthtPﬁep§GFﬁéﬁ?Qﬁm?%Qeﬁaggﬁ 45 A BATH 30 when

taken into and out of_ the dehydratin
_ ' formed witﬂ tﬁe %ater éLray cylinder body 62 at its

lower end; and tﬁe coupling cylinder 62b is fitted
with a flange 66 for ensuring the prescribed position

10 of the-water spray cylinder'body 62 inserted into said
coupling cylinder 62b from the top thereof. The |
embodiment of Fig. 14 has the merits that tﬁe same
effect as in the embodiment of Fig. 13 is ensured and
moreover the coupling cylinder 67 has‘a greater

15 mechanical strength. Throughout the embodiments of
Figs. 11, 13 and 14, a partition member 62ais formed
with the water spray cylinder 60. Therefore, water
containing relatively large particles of a foreign
matfer is prevented from being carried into the base

20 portion 61 when supplied to the water spray cylinder
body 62. '

Déscription is now given of the spin tank 12
fitted with a water spray cylinder according to a 1l0th
embodiment of Fig. 15. All the items described below

25 with respect to the 10th embodiment of Fig. 15 are also
applicable to the previously mentioned water spray
cylinders 30, 640.

The develaopment of a water spray cylinder of the



-

. %
1 tank 12 are caught by said outer sharp edges 67a of.the nunerous;fine
h B 67. Wth the enbodi nent of Fig. 15, therefore, the peripheral surfacew
oPt ))e water spray cylinder 30 is covered with a protective riet 68 to
suppress the occurrence of the above23entioned 20 fibrillation. The

.protective net 68 has neshes | arge enough to allow for the easy.ejection of

rinsing water fromthe fine holes 67-of the water spray cylinder 30. As
apparent fromFig. 17 showing the relative positions of washing 23,

[ d.the f ._of | i nder
50, the v ?&5%%%%%%%%?%%“:%@‘3%?iﬁsm%s t#é't%n%?ff% GG br ougnt
I nt tagt with t t t . 24 ' 30
consequent Fy $EGUETY G (HTRRTER, SnEtuararssien, e aahanao 15"
T such cabbel pankat, 0 PR e 45 EEL RS SR, STl

resin i xed el iy R e 1 ARRNE: (53681 BE00A0TLIAD G @ Phgrent 1o the

resin unde Iy "décreases nrca rength wat er spray

cyl i ngler 3Qib%1:1att*1%ne'3%0fé}d§3{36 O%Jhgéﬂlijn&%shaﬂ’ﬁﬁ%dh%e d¥ggctive net 68

itselt is properly colored, 1 ereby i nproving the external appearance

of a washi pgoRREReN Al NPIKE "aliChdEoG S emaBE BERIC Rongligt {hef the water

spray cylinder 30. The protective het 68 further has the advantage of

pr g\r/ggti NgthBe waRle®' spivaly linuler 3 {5081ReeRAd Syhthe Rt | Fé&Ls; due (o
the counter edges 67a of the numerous fine holes 67
formed in the peripheral wall of the water spray

10 cylinder 30 are still sharp as seen from the enlarged
sectional view of Fig. 16, just when the synthetic resin
is released from a mold; and the fibers of washing
brought into contact with the surface of the water spray
cylinder 30 when taken into and.out'of the dehydrating

15  tank 12 are caught by said outer sharp edges 67a of the
numerous fine holes 67. With the embodiment of Fig. 15,
therefore, the peripheral surface of the water spray
cylinder 30 is covered with a protective net 68 to
éuppress the occurrence of the above-mentioned

20 fibrillation, Thé proteCtivé net 68 has meshes large
enough to allow for the easy ejection of rinsing ‘water
from the fine holes 67 of the water spray cylinder 30.
As apparent from Fig. 17 showing the relative positions
of washing 23;-protective net 68 and the porous surface

25 of the water spray cylinder 30, the washing 23 is

prevented by the protective net 68 from being brought

into contact with the surface of the water spray




¥ .
15 « -ogftrifugal force resulting fromits high speed rotation. - 25- QEE
ghainﬁ? 1. A conbined rinser and spin drier which conprises: a housing, a
tentrifugal spin tank rotatably supported in the housing, 5 a water
spﬁay\cylinder whi ch has a peripheral wap4 spin of a porous material, which
"is.concentric with the/tank, and whose interior defines a water receiving
cavity, neans for rotating the spin tank.and water spray cylinder, 10

nmeads for supplying water to the water-receiving cavity, and neans for

vt o1 - Lecel vi FOLSEUEFy Hnd te et S SevdToeter sERERS Lasion.on,
f [ ' ' d;Lh | iynder .
2 ' A conbi hed ri nsSReadd tel NERAY, ACHGE 4L (ol fhe S EBkpRGA 1Y

porosity of tbenPeh! Biealaetildo derdify "0 AR PAYEMh LRLC OIS BAL o1

toward the top of sai peripheral wa ( rrnser and
spin-drier acgqrdipf tase! aithe %ae@prfph&%gfy{ﬁﬁaa@e@@! j¥ablrophllf water

spray- cylinder is nade thicker toward the on1and t hi nner
5 from synthetic resin mixed with a pigment. Above
described addition of a pigment to the resin undesirably
decreases the mechanical strength of the water spray
cylinder 30. With the embodiment of Fig. 15, however,
the protective net 68 itself is properly colored,

10 thereby improving the externai appearance of a washing
machine without reducing the mechanical strength of the
water spray cylindef 30f The protective net 68 further
has the advantage of pfeventing the water spray cylinder
30 from being torn in splinters due to a great

15 - centrifugal'force resulting from its high speed

rotation.



exte eral wal |, which cover nenmber cl'oses a broader
gf the gerk f sai d wat er spray cylinder toward the bottom

_ 2 narrower area of sald peri phe2sl_wall toward the top. 5 . 5. A
conbi ned rinser and spin-drier according to claim1, wherein the inner .
di aneter of the peripheral wall of the water spray cylinder is nmade bd
_continuo%ia&ﬂ_rger toward.-the top. .6. A conbined rinser and spin-drier
accordi ng * claim5, wherein the water supply means is so positioned
as to eject er t t t gkl f £ wat er
spray cyli nd\é\krBli 7Aaio|"ﬂb@ Pﬁeéqrnl%%srg(r‘ae’% @gﬁ‘ nag%légrﬁgéggr ??Hr@rﬁos%: aim1l,
wherein the inpet, géga? ter of the peripheral 15 wall of the water spray
cylinder is nade step Se larger toward the top. 8. A conbined rinser and
spi n-drier acc [ n W€l e o]

- posi tioned as : ogéeﬁggﬁfpwgtagr Ena p0|lﬁtf%?gg?gggdé?rag%qtﬁﬁgp;*%n 20

axi s of t”§3g¥ﬁ§_ spray cylinder. 9. A conbined rinser and spin-drier
accordin I'm1, which econprises a base portion for fitting the water

Spray 5CV' | nderg t@atbR SBrByt BY1 Ik WL Eh Thiabeawaked pHurdl Gya 1 nder
conpri ses a body ? ej ecting spin

of a porous material, which is concentric with the/ tank,

§ the-FBB“25--\~;Q\\éﬁﬁonblned rinser and spin-drier accordlng‘ﬁo )
*ﬂ@ wat er ay cylinder is provided 26 with a covels, . &
p

and whose interior defines a water:receiving cavity:
means for rotating the spin tank and water spray
cylinder;
10 means for supplying watsr to the water-receiving
cavity; and

means for drawing off from the housing the water
centrifugally.ejected from the water-receiving'cavity
and centrifﬂgally discharged from the spin tank after

15 passing through washing placed around the water spray
cylinder. | |

2. A combined rinser and spin-drier according to
claim 1, wherein the porosity of:the peripheral wall of
the water spray cyllnder is greater toward the top of said

20 parlpheral wall.

3. A combined rinser and spin-drier aceording to
claim.1l, wherein the'péripheral wall of the water spray
cylinder is made thicker toward the bottom and thinner
toward the top.

25 4s-A cambined rinser and spin-drier according to

claim.l, wherein the water spray cylinder is provided




coupllng cylinder engaged with the—base—ﬁﬁ+%+eﬁ———~aﬁd a
~’1§4|¥E:n nenber for separating the water spray n1the _‘€2//
.coupH\ng cyl i nder, - 27 - 10. A conbined ri nﬁ“jﬂﬂﬁlj'ﬁﬁ accordi ng
to alaimi, wherein the water spray cylinder co ntegrally '
formed with the peripheral wall. 1126A conbi ned rinser and spln drier
according 5 to claim9, wherein the partition nenber and coupling

*?hder are integrally formed, and the water spray cylinder body is

inser ted | WA LS et weﬁuébnﬂﬁhﬂﬁ@r latsakg SeribRel Rady, ihiggcur el y

connect ed to sald partition nmenber. conbi ned rinser and

spin drier %rf%w:d'rﬁlé?nﬁé’r%%ﬂa% Ta\A’isefc:%'cﬂut herelt &F §ﬁéaFeﬁxbhré@%r1 body and

partition menber are Integra ormed of the porous material, and the

coupl i ng cyuaqqero¢ Ss&{d waegfogap%wéﬁtﬂrcdéﬁ%uaéé the botidm And

conbined rinser and spin drier accOrdi'ng to claim9, which conprises a

protective nety aqgv@.,yépga}as pat %%ﬁprp@hcdﬂér@?erP!‘YtoﬂaérdAtﬁmdtﬁd

rinser and spin drier according to claim1, wherein the water spray

cylindeg has its 20 A pshbpREEAiWRldr GHEETEsh i A1 arpaeteedivg e . 15. A
conbined rinser and spin drier, substantially as herei nbefore described

With referencmim 1)avRESEIRARKENE AV neTde s#XEhET pelbg pheea I i cation
has been reproduced by phot ocopying the applicants ori gi nal '
wall of the water spray cylinder is made continuously
larger toward. the top. |

6. A combined rinser and spin-drier according to

10 claim 5, wherein the water supply means is so positioned
as to eject water at a point displaced from the rotation
axis of the water spray cylindsr.

7. A combined rinser and spin-drier according to

claim’1l, wherein the inner diameter of the peripheral
15. wall of the water spray cylinder is made stepwise larger
toward the top.

8.:A combined rinser and spin-driér according to'
claim 7,_wherein thg‘water supply means is so positioned
as to eject water at a point displaced from the rotation

20 axis of.tha water spray éylinﬁer. '

§. A combined rinser and spin-drier according to
claim 1, which comprises a base portion for fitting the
water spray cylinder to the spin tank, and wherein the
water spray cyliﬁder comprises a body for ejecting

25 water,.coupling cylinder engaged with the base portion,
- and a partition member for separating the water spray

cylinder body from the coupling cylinder.
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It ay contain a few anmendnents whi ch are dlfflcult to retgl,

IIiliescrl t containing these anendnents may be inspected oﬁ’bhéﬁ

27

10. A -cahb{hed rinser and spin.drier according
to claim 1, wherein the water spray cylinder comprisss
a flange integrally Formed with the peripheral wall.

11. A combined rinser and spin drier according
to claim 89, wherein the partition member and coupling
cylinder are integrally formed, and the water spray
cylindér body is inserted into the coupling cylinder,
until said cylinder body is sscurely connected to said
partition member.

12. A combined rinser and spin drier accofding
to claim 9, wheréin the water spray cylinder body and
partition member are integrally formed of ths porous
material, énd.the coupling cyiinder is of nonporous
synthetic resin.

13. A combined rinser and spin drier according
to claim 9, which comprises a protectiye net covering
the water spray cylinder body.

14. A combined rinser :and spin drier according
to claim 1, wherein the watsr spray cylinder has its
peripheral wall covered with a protective net.

15. A combined rinser and sbin drier, substantially
és hereinbefore described with refersnce to the

accompanying'drawings;

The text of the specification has been reproduced by photocopying the applicants original
typescript. It may contain & few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patent Office



