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2137232 AG TATI NG TYPE WASHI NG MACHI NE. BACKGROUND OF THE | NVENTI ON Thi s
i nvention relates to an agitating type washing machi ne inwhich an agitating
wheel is driven to operate reciprocally in opfosite directions by aefigyﬁ
motor. 5 In'an agitating type washing macHf ne, an agi tating whe 2&52
dlsppsed in‘the center of a bottomof the nmachine is reciprocally rota g\
wi tfi;n a predetermned angle to effect intended washing operations,- .
wi dely known in the art. Conventionally, in order to effect such a ?izi/
reciprocal notion, 10 such an agitating type washing machi ne includes a
gearing, a link nmechanism. and so on, by way of which rotation of a notor
is transmitted to an agitating wheel. Thus, an agitating type washing
machine is applicable particularly to a Iarge val unme washi ng nmachi ne.
However, since a mecha- 15 nismfor producing a reciprocal notion therein
IS conplicat- ed and is thus expensive in cost, it is difficult to enploy
such a nechanismfor a small washing nachine. In recent years, in order to
introduce an agitating type into a snallwashing machine, an agitating type
washi ng 20 machi ne has been proposed in which a notor is directly
controlled to run in opposite directions'using a tinmer and so on to
reciprocally rotate an agitating wheel. This systemonly necessitates
control of duration of energization of a notor and thus can be produced
advant ageously at a 25 | ow cost. However, it is disadvantageous in that
reci procal angular rotations of an agitating wheel will not be held
constant depending upon variations in an anmpunt of the wash-
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ing, a voltage of a power supply, and so on, thus preventrng suffrcrent
performance of functions inherent to the agitat- - -3- ing type. “I'n
particular, since this systemis a tining control- |ing system which

utiliz timer, an interval of tinmeZfominterrupti on of enérgization of
a noto actual stopping 5 thereof is |ong when the nmachine is fun either
W t hout | oad, that is, without any washing, or with a little wash- |ng
On the contrary, when the machine has a | arge anount of washing to mash‘
such washing acts to brake the notor and hence the notor is stopped in a
reduced interval of tine gﬁﬁ§ﬁﬁ§i§§5§§§4£§¥§ﬁgEbﬂéerVa' of time required
to stop a notor of the ‘ | oad running of the
machi ne whi ch provides a maxi numinterval of time for stop- ping, then when

there is a |a“1‘9ﬁsa'IBU'thQ¢f:nV‘P§féE@s SO m&e&eh teyeevaAhﬁraoear before
the machine is ryn i1.n osite directi ter deener gi zati on of the

not or , reﬂﬁﬂhﬁﬁﬁglPﬁ"Hé?b?Po?%} G eskidsn lanmﬁgh?Pﬁfa rther, since
duraticnuraﬁipmmeaguyaﬁnooppésatemnzreatxpﬂseh& aodsiwatmobongul ar rotati on of
an agitating wheel will be | arge when there is alittle washing, but on the
contra- 20 ry when the nmachi ne has a anmount of washjn angular
rotatiofl of tH&® &8 P&%Fﬁb’l{?xﬁeﬂp%‘ﬁs*ﬁé‘% ﬁ"%"lh"“ﬁ’hlu§n pERtALLR ‘gm
'd|sadvanh&g&ﬂuﬁugpobhdtznttheeeemtsrohamadtﬂnxnrofrthewhachuneenseverse to

those requyd. d.%(}ofc%&l§‘uggtgtgasﬁi‘agll Ve?f&et@m thg*#le' Lo' éff '& nt ended,

in such condrtions amount o %ﬂ en t here
i s no watidtendesd washing PHﬂRat%?Eﬁ'riﬁ e SPPWRJLRY ?nﬁrBf :

Conventionally, in order to effect such a reciprocal motion, o
10 such an agitating type-washing machine includes a gearing,

a link mechanism,. and so on, by way of which rotation of

a motor is transmitted to an agitating wheel. Thus, an

agitating type washing machine is applicable particularly

to a large valume washing machine. However, since a mecha-
15 nism for producing a reciprocal motion therein is complicat-

ed and is thus expensive .in cost, it is difficult to employ

such a mechanism for a small washing machine.

- In recent years, in order to introduce an agitating
type into a smallwashing machine, an agitating type washing
20 machine has been proposed in which a motor is directly .
controlled to run in opposite directions using a timer and o
so on to reciprocally rotate an agitating wheel. This
. system only necessitates control of duration_of energization
of a motor and thus can be produced advantageously at a
25 low cost. However, it is disadvantageous in that reciprocal
angular rotations of an agitating wheel will not be held
constant'depending'upoh variations in an amount of the wash- .
ing, a voltage of a power supply, and so on, thus preventing
- sufficient performance of functions inherent to the agitat-



the rachine, the:agitating wheel npy rotate in several rotations and thus =~
there may possibly be a danger of a hand of a man or the |ike bei ng caught

by the agitating-wheel. 30- A system has al so been proposed i n fAmch a
pI urality of water flows are determined in prii)r in accordanth anount s

.of washing and one of such water flows may be sel ected by~#€ans of a
pusQJbutton switch or the like each tine the machine is used, in order to
prevent damage to a cloth by washi ng. But, in this system the anount of
5 washi ng- nust be neasured accurately each time the machine is used.

However, such neasurenent is troublesome and hence is actually effected
with the eye, resingitype.n sufficient attainnent of per formance of t he
washi ng machi ne. Besides, it is also 10 di sadvant ageous in that, if an

operator inadvertently forgot to selectively set a water flow, the cIothlng
m ght be daraged. A fif ReXticulary nainge sEhis SYshalpdsed TATRMAT cFOREFRYDer
of controlled tir&nﬂgusysmﬁhswa&ehpueylﬂads|a|ﬂfher, amcdmdanvalmcfhtfmﬁnﬁudm

of washing and arg, cR'BE bfe X‘?ﬁ?ﬂi?xjxvcf‘{' LY 26 ‘A@gﬁ%ﬂgstopﬂﬁg

this systemis al so di sadvantageous I 'S, acconpani e
conpl i cated con? reperenfe i éé’éﬁt vhap ke oReFhiNe Hifs ”b’é’eﬁ-’-f‘?ﬁ&ﬁ Y’h%“t a
consi deration of Idmplmﬁr&tsanweahaﬁtdeﬁprwmmow wiktl ht listBe wdgiect

of particular enb marl%‘ t?xf E:Q?xt?%g J{'I Onta}gr&ghq_ & ?‘agggv\g ?Q LNP&e

washi ng machine in €S0 an a are
of wash;ng to wash, such washing acts to brake the motor and

¢ hence the motor is stopped in a reduced interval of time.

' 10 Accordingly, if an interval of time required to stop a motor
of the machine is determined for no load running of the
machine which provides a maximum interval of time for stop-
ping, then when there is a large amount of washing, some
wasteful time will appear before the machine is run in the

15 opposite direction after deenergization of the motor,
resulting in deterioration in efficiency of washing.
Further, since durations of energization of a motor are
held constant, angular rotation of an agitating wheel will
be large when there is a little washing, but on the contra-

20 ry, when the machine has a large amount of washing, angular
rotation of the agitating wheel will be small. Thus, the
system is disadvantagecus in that it presents characteris-
tics which are reverse to those required for such a washing
machine. Accordingly, if it is intended, in such conditions,

25 to wash a given amount of washing, then when there is no
water in a washing tank, that is, upon no load running of
the machine, the agitating wheel may rotate in several
rotations and thus there may possibly be a danger of a hand
of a man or the like being caught by the agitating wheel.:

30 A system has also been proposed in which a plurality of
water flows are determined in prior in accordance withamounts
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varied in accordance mnth anount s of mashlng and mhlch 25 can eI|n1nate

a loss of tine which may appear upon changi ng over of runni ng' of fhe

machi n romone to the other direction or Vice versarwhen the machine has ’

alarg unt of articles to-wash. It is another object of the invention
"to pro an agitating type washi ng machi ne which can control "to attain

a constant or uniformangle of rectproecal rotation of an agitating mheeI1L9

i mprove reliability of washing perfor- mances of the nmachine. 5 It is

a further object of the inventiaon to provide itatin type washi ng
machi ne wherd "ashdng @nék ORe QhgPEsho ?’aFﬁ’Eaff ?ﬂ‘aYarPea &l8StRE wheel for
no | oad runriyngnesrd rafn peshndattan| satiteli eh the hike) eaphaltime or | ess

Lhan 360, JeNRe A melid Tudld O3 PYodBANSedlp fe el (gl €9 10 posed of

an operating processing device, a menor SO 0N they are
aut omat i cal IStathaRie#280&RIs or BRE4 OdY ﬁnﬁﬁgtaﬂd fog émﬂﬂtngfunder a | oad
i n response ﬁ&kﬁﬂlgﬂnﬂ@t Sbenakediniradt cabdyratdlyansador tdmeechieng an angl e

rota- tiaq t he, as p. ng of a man 15 or
the i ke fr&gﬁ%eﬁnng ?ééoy th %%Lv gfl ;2&‘\%1 Fn‘]ﬂg%%@ee{i@lﬁ. t aki ng notice
of a fact tmnow,bltersamel aﬁdthene@u @at Beguahdel efferhed  WAthf tae :
deener gi zat | Of:easdmtﬁrg Ii% %mtzsztiement-.l attaxmﬂemr PP pé Efrmaneat i onshi p

to an anDunt articles to_be.washe ersed after the

agi tating 20° “Asbipg Rach tRped es[iﬁ%ts hé|%{§§/ rotation of. the

agi tatllg whidcdadmantageouss imy thedrt i if |@nnener¢*e¢at inadventangd vwhen there

is a small 6{3%4{3 oaééié‘ételsvetﬁ t&twaasméfmefms, StHE) STotHiGie i S made W,
s

relatively a%aggg

A further system has also been proposed in which a
number of controlled time intervals are provided in
15 accordance with amounts of washing and are changed over
to wash a given amount of washing. But, this system
is also disadvantageous in that it is accompanied by a
complicated control.

The présent invention has thus been made in

20 consideration of the circumstances as described above,
and it is an object of particular embodiments of the
invention to provide an agitating type washing machéne
in which angles of rotation of an agitating wheel are
varied in accordance with amounts of washing and which

25 can eliminate a loss of time which may appear upon
chaﬁging over of running of the machine from one to the

\uéther direction or vice versa when the machine has a

large amount of articles to wash.

It is another object of the invention to provide an



is a large amount of articles to be washed, and wherein a 25 period £ ime
for. a reciprocal  notiion of the agltatlng wheel is varied depending AJan
arfount of articles to be washed so'that the opd i mum nunber of reciprocal

noti ons nmay be dutomatically set in accordanc€\Mtr1the anount of articles

to be washed. - 6- BRIEF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
secti.onal vi ew showi ng an enbodi ment of an agitating type washing machine
of the present invention; 5 Fig. 2 is a sectional view taken al ong

the Line A-A of the Fig. 1; Fig. 3 is a schematic di agram showi ng a contro
system for the a@@ﬁng&maqtt9§eFﬁ§shﬂagFﬂ4phxhé:whachlownchantrehomwrgptaﬁa

operation of 10 thet% raggeggg%ggé-#%éaw %hart EEbQH'?&LX?ﬁEntJ¥3an

control systen1of ﬁ%fs oW ng anot manner of
control; Fig. 6 iagitatiog vhacl sholmprPe fnﬁk%llﬁ:éﬁneg Weshing pemfano

Fig. 7 is a segdhed ofVic8W mheMing. another enbodi ment of the washing
machi ne; -7 Fig. 8 is a sectional view taken along the |ine
5 It is a further object of the invention to provide an
agitating type washing machine wherein two different angles
of rotation of an agitating wheel for no locad running and
running under a load which are both equal to or less than
360 degrees.are'set in prior by means of a controller com-
10 posed of an operating processing aevice, a memory, and so
on, and they are automatically changed over for no load
running and for running under a load in response to an angle
" signal detected by means for detecting an angle of rota-
tion of the agitating wheel so as to prevent 2 hand of a man
15 or the like from being caught by the agitating wheel, where-
in, taking notice of a fact that a travel of the agitating
wheel by inertia after deenergization of a motor is substan-
tially in proportzonal relationship to an amount of articles
to ‘be washed, the motor is reversed after the agitating
20 wheel has been stopped'so that an angle of rotation of the
agitating wheel which moves by inertia is made relatively
large when there is a small amount of articles to be washed
whereas such an angle is made relatively small when there
is a large amount of articles to be washed, and wherein a
25 period of time for a reciprocal motion of the agitating
wheel is varied depending upon an amount of articles to be
washed so that the optimum number of reciprocal motions
may be automatically set in accordance with the amount of
articles to be washed.
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T AA of F{Qﬁw? F|g 9 |s an enlarged partially cutamay perspectlve view -
shomﬁn§2§>;otatlon angl e detector; 5 Fig. 10 is a sectional view

showi n urther embodi ment of the washi ng" machine; Fig. 11 is a sectional *
Vi ew t along the line A-A of Fig. 10; Fig. 12 is a perspective view
showi ng anot her 10 enbodi nent of a rotation angle detector; Fig. 13 is a
sectional viewsimlar to Fig. 10. gig. 14 is a sectional V|eM/taken aloqgr
the line A-A of Fig. 12; and Fig. 15 is an enlarged partially cutaway vie
15 showing a rotation angle detector secured to the notor shaft.

DETAI LED DESCRIPTIC)BK]EFTHESEBBEEMNENUFA@HEHquﬁnneﬁt of the present

i nvention will. now 'be described with reference to the accompanyi ng

drawi ngs. 20 Referrlng to FI% 1.and 2, a washing tank 2 is secured
within the outerFHbustngS12o0res &B&ﬁ?n&lﬁﬁcﬁhﬁﬁlﬁﬁdaérFWE?@%@%&% washed in
t he washi ngofamk 2agitakimgi reypeafwashimg nmactiind VeE ethé | phésént t he center
of a bottonlggeﬁpﬁ’¥ashlng tank 2 and is supported for 25 rotation by
means of a main shaft bear.............. -8- ing 4. An agitating wheel 5
is mounted on the nain shaft 3 within the washing tank 2, and a puiley 6 is

nountgd at a bot#pg endisof at BechRonakhaiew3taren hatorg pEné alify Of de-
tection hol g§A7°£ theeﬁteCt' on of a rotational angle of the

Fig. 3 is a schematic diagram showing a control
system for the arrangement of Fig. l;. - o/

" Fig. 4 is a flow chart showing the operation of
10 the arrangement of Fig. 1 and particularly of the
control system of Fig. 3;

Fig. 5 is a flow chart showing another manner of
control; ‘ |

Pig. 6 is a flow chart showing a further manner of
15 control;

Fig. 7 is a sectional view showing: another
embodiment of the washing machine;



5 agitating wheel 5 perforated in a pr.edeterm ned spaced rel ationship al ong
a circular line‘thefein (Fig. 2). Arotational angle detector 8 includes a
| *ght emitting section 9 and a light receiving section 10 which recei y

at a position of a detection hole 7 of the pulley 6, a beam 10 of |
projected fromthe light emtting section 9 and produces a nunber of e
sigpgls corresponding to an angle of rotatipn.of the pulley 6 and hence an
angle of rotation of the agitating wheel 5. A washing nachine drive notor
11 is nmounted on the bottomin the outer housing 1. Another 15 pulley 12 is
mounted on the notor 11.FigbeBtig3ai sectionahneiew takempudlens theankine?.

Rot ati on of the ”DtRLAléfifiéjﬁfi transmitted to the agitating wheel 5 by
way of the pulleys 6 and 12 and the belt 13. Fig. 3 shows a control system
for the arrangenent of 20 Figs. 1 and 2, and a control circuit 14 incl udes
a nenory 15, an operati nigr odesdisngadevenkadiged grarntipldiycoocutawayl7 and an
out put control 18. : ; I egt t LLcuit 14
by way of a switch Rg?g§%§%géfgﬁ%§iSﬁgﬁgﬂge%rgggﬁﬁé%?%gggg'gﬁkgﬁ%§§'of
rotation of the 25 agitating wheel 5 detected by the rotational angle
detector 8 are inputted piglheocast raol secttional idwrshodindhe i fyrighexont r ol
17 and are operated ﬂﬂ%dﬂﬁ&f@%%ec{h wragﬁiﬂsnﬂ?éé(h' and the operating
processi ng device 18 sSignal produced as®a result” of such processing is
applied as a control 30 signal to the notor 11 through the output control
18 so as to rotate the npi@s 11l i® & eeockvhs: viewovaken CADMMQM e lind-
duisctlon in accordgg&ebfugfh}trﬁ;output si gnal .

Pig. 12 is a pérspective view showing another
10 embodiment of a rotation angle detector; '

Fig. 13 is a sectional view similar to Fig. 10;

Fig. 14 is a sectional view taken along the line
"A-2 of Fig. 12; and

Fig. 15 is an enlarged partially cutaway view
15 showing a rotation angle detector secured to the motor
shaft.

DETAILED DESCRIPTION OF THE EMBODIMENT

An embodiment of the present invention will ngw”bé
described with reference to the accompanying drawiﬁgs.
20 Referring to Figs. 1 and 2, a washing tank 2 is secured
within the outer housing 1 of a washing machine and
articles are washed in the washing tank 2, A main
shaft 3 is mounted water-tight in the center of a
bottom of the washing tank zland is supported for
25_ rotation by means of a main shaft bear—...ccceescecsscs



Fig. 4is .aflow chart which indicates aperations of the arrangenent and

partic y of the control systemthereof as described above.” A step 100
isar jonal 5 direction flag setting stép at. which-a flag is set which
repre a running direction of the-&otor 11, and next step 101 is a
rotati angl e setting step for setting an angle of rotation of the

agitating wheel 5 (an angle over which the notor is energized). Thus, at ;
step 101, the 10 nunber of pulses N corresponding to an angle of rot atidn™*

is set, and this value is stored in a register X at next step 102.

Subse uent, Ste 3 I d t St for

di scr?m naqlsngp 2‘9 Fg?%ﬁgﬁ%?ﬁ |50$1§'s{) L‘ﬁ Qd tﬁ% 'H&ﬂg érp&p 1382 is a
count er é‘tléﬁlporthéoﬁﬂﬁhl!lg F#fgka?v ARG & (Pﬂllrléﬁ’aﬁl b8 weumbed af tati ng wheel
5 (the mu&%motanaubseshérmﬁ hénd 4 & g hagngl prdeaectproB)de-and the

S Q whi ch
Che ang: LRy Bendn”r ok ctefadtian ok e rolalaSial SR BT ER 2 Ll bec
val ue 8 |3w1me¢é.ﬁ9t wheel st perforatdd tin & predetecmined spaceditter, step 109

IS a Stopf1aeidnsal rranaaqna éif&hﬁr vnlneh ehereSndi@gg minated that pul se
signals fromthe ro naf ed. and hence the

atio I e d e.ct 8 are
agi t ati nd* FREAEILNRL 2REHD died essa alﬁgf’gl?%téﬁ: ¥ rection
setting sesitian @haod 251aglnit rmamnﬁ secttdbnodlovhich reteivésy set.

Oper ati ong Qf Q‘it%ﬁaaﬁe&fe&étéét%q{cu@@ ROReWolih 18PV Pea Ghsifed | bed. At
first CHJ-; |cle‘§é wash,%?water and’ a.cl| ean;er dalre put into
the wihi HI? gro gte ’E)%\e?h%var‘t poritsing FEREHCD step 100, 30.
t he flagpFoducest at putben @f pulge edgialisocorresponding tdiean angle o/

of rotation of the pulley 6 and hence an angle of rotation

of the agitating wheel 5. A washing macl_iine'drive motor 11

is mounted on the bottom in the outer housing 1. Another

15 pulley 12 is mounted on the motor 1ll. A belt 13 inter-

connects the pulleys 6 and 12. Rotation of the motor 11 is

thus transm:.tted to the ag:.tatz.ng wheel 5 by way of the

pulleys 6 and 12 and the belt 13.

Fig. 3 shows a control system for the arrangement of

20 Figs. 1 and 2, and a control circuit 14 includes a memory
‘15, an operating processing device 16, -an input control 17
and an output control 18. A power source is connected to
the control circuit 14 by way of a switch 19. Detection o
signals representative of an angle of rotation of the

25 agitating wheel 5 detected by the rotational angle detector
8 are inputted to the control circuit 14 through the input
‘control 17 and are operated and’ processed by the memory 15
and the operatlng processing device 16. A s;gnal produced
as a result of such processzng is applied as a control

30 s‘,nal to the motor 11 through the output control 18 so as
to rotate the motor 1l in a clocszse or counterclockwise



-10- nmotor in a clockw se direction, and at next step 101, a pul se nunber N
representati've of an angle over ‘which the agitating wheel 5 is to be
rotated is set and the value is put into the r§g1ster X at subseququé%ggﬁ
102. Since'F=l 5 at the rotation direction disCrimnating step 103

advances to step 104 so that the motor 11 is rotated in the clockwi s€
dirgction thereby to rotate the agitating wheel 5 in the clockw se
direction through the pulley 6 to thus begin washing operations. At the
sanme tinme, pulse signals 10 are produced fromthe rotational angle detector
8. The pul se si gndiseationoimtackcendanve esdiht dhesouppubosignilar e pl aced
into the T register, and at next step 107, contents of the register T and

the register X are conpared with each other, i, f . T<X contro%eﬁpes %ack
to step 103 to continuelds & HFERFIV RS B’H"S tRgicRtes operatdpns,g
contrary, if T>X thbearthﬁgemémt drid iparidendagilyedfathetepnthfifl sykttemext

Step. 100, 11 15 O8hgeled Lpteddenfed SEBRGRL! 3¢ sBhfnibo ! 26 o uefLauiomane

rotational angle con- firmn tatlng
wheel 5 which hés désﬁsr-mn 51lag e tLing EHeRA LY 1?6 Antlam s Satow
thereof. Then, sipeprEsénts &tBpnrdidy a:mtduﬂonad\fannesmaostm Bhdatnentti ch

the flag F is Setfggg ?Bg 1@69 #ﬁ%&%{ghé%tﬁiéﬁg ngtln fé}'yé t1%$n550|

advances to step cht at’es ts r
count er cl ockwi-se éPBéétPSnr°?§¢q¢Ra?ﬁ(ﬁ¥Qmﬂ§Mqﬂt1ﬁ§MPbP6%e%d(4¥1%P%%%nQWSF

manner as fo\rmt hewﬁheﬁk‘ﬁhéeméeéﬁtiﬁrbrﬁrgtﬂ”&dmt Ofrhﬁi_, at Nstdép SLOMY thiehe
05 hakT n9 sl onebat! of BERked ¥, SRR kA 48 ko 106 JIRAICIER 35
Fig. 5is a flow Se&nt asﬂoﬂlhg e ds phered dn aoregbster X tah fextysitep
reference nuneral 303Q0 E@bddguent step 103 is a rotational direction dis-
criminating step for discriminating a rotational direction
of the motor 11, and step 106 is a caounter step for count-
15 ing an angle of rotation of the agitating wheel 5 (the
number of pulses from the rotaticnal angle detector 8), and
the count is inputted to a register T. Step 107 is a com-
paring step at which the angle of rotation of the agitating
wheel 5 is compared with the preset value N in order to
20 determine if the former-reachés the latter, step 109 is a
"stopping discriminating step at which it is discriminated
that pulse signals from the rotational angle detector 8
are terminated and hence the agitating wheel 5 is stoppted,
and step 110 is a rotational direction setting step at which
25 a direction of rotation oflthé motor is set.

Operations of the arrangement as described above will
now be described. At first, washing or articles to ‘be
washed, water and a cleanser are put into the washing tank
2, and the power switch 19 is switched on. At step 100,

30 the flag F is set to 1 so as tq provide- for rotation of the



-11- designate the sane step as those of Fig. 4 and reference. nuneral 120
desi gn ~counter step, and reference nunerals 122 and 123 desi gnate
angl e . ring steps at which an angle of rotation before the agitating '
wheel 5 stopped is conpared w +h0a reference angle of rotation.

Further, reference nunerals 124, 125 and 126 designate each an opérating
step at which the reference angle is added to or subtracted fromthe angrét
of rotation of the agitating wheel 5, and a result of any such operation e
pl aced into 10 the X register so as to control energization of the notor 11

to coincide the angl r ot h f. n rotation.
Upon st af“??ﬂﬁ ?inv@s‘ﬁf b erﬁlr%%t\%h %H?eée gg,@g eg;q'éﬁ water and a

cl eanser palsechanbex NrnspnéﬁgnM§§HWﬁg°§53$a9R9§P Q¥RF S ®® switch 19 is
swi t chedagieatiRy . witde 51N sl AR HeheokhagaFissseetand thd GfamleO&EV\n se

rotation Of -the:nmptor: 11, -.and at. .step.101 h N S -
r espondi. RY®t bnﬁ"rﬁ%rﬁ?ﬁ,’eﬂ%ﬁ?gl)éa& P%?SFP%%L ?t%]#% ta H?%u\lfmigel cgr The
val ue % at sher edtaticomalitechjion disgrivinpting 19bep W3 sOptred it is

ggbﬁ{ 2} QiiéveﬁcLEethéeép hlg4 Ssd Xna®! *he hetbberr! iEkﬁb‘E&ed in the

t nd.-if -F=1_h
ot or - 11°RGckLRsy AlEsetiaH SHamsb 00 THERER, Hin, SetSAEAL BRS¢
subsequedh thepclédkwise dintertibn tthrougbgthe pelley f ct9 thuse cl ockwi se 25
di rectiogg agherggﬁ%ﬁ%ré%éﬁti&ﬁs I ot efleb¥ahBerimé Prodlsd Gilgiadlse the

agi t at.i ng on-a ulse si gnal [ r oduced th t at
angle'U%F€6t8F°9u°§§ dp Bﬂﬁé@ $§t%ﬁﬁﬁﬁ % ShFh: Lguﬁte?na

and the gpalse signals are counted at the counter step 106 and are
placed into the T reglster, and at next step 107, contents
of the reglster T and the reglster 'X are compared with each
other, and zf T<x. control goes back to step 103 to continue
15 clockwise rotatlon of the motor 1l. On the contrary, if
T>X, then the motor 11 is deenergzzed at step 108. At next
~ step 109, it is detected that there is no pulse signal
received from the rotatlonal angle detector 8, thereby con-
firming stopplng of the agztatlng wheel 5 which has continu-
20 ed its rotation due to an inertia force thereof. Then,
slnce F=1 at step 110, control advances to step 11 at which
the flag F is set F=0 and then returns to step 103. Since
F=0 now, control advances to step 105 at which the motor 11
znltlates 1ts rotat;on in the counterclockw1se direction. _\:J
25 The program will now proceed in a simllar manner as for the
clockwise rotation of the motor 11. In this way, the agi-
tatlng wheel 5 will repeat its reclprocal rotational move-
ment to contlnue washlng operations until the power switch
19 is swztched off. .

30 Flg. 5 1s a flow chart showzng another manner of
control. In this figure, reference numerals 100 to 113



put into the T register. At step 107, the contents of the 30 T register_and
the X register. are conpared with each other, and if T<X, then controlZgees
back to step 103 to continue . -12- the clockw se rotation of the V'
11. On the contrary, if T>X, that is, when The angl e or clockwise rotation |
of the agitating wheel 5 cones equal to or exceeds-'the refer- ence angle of
rotation, control advances to step 108 at 5 which the notor 11 is-

deenergi zed. The notor 11 thereafter continues its clockw se rotation due

to its inertia, and neanwhicl at steg 120,.£Else %%%nals are further
counted and the cHRFtINALe, Fhe FaBe: AESR 28RS OaFiGref 389, TrfeFence
det er m ned from tienearads di2de desighatasca ocdomitear stiealandl@eférehee

agi tating wheel ' tglslay 0 d : : agi L. 0Og eel
51is not yet in }Igfeolg{&e%q’ggnaﬁtﬁi ggg ?%ezr'l&‘g%ﬁ %I\M;%“E’g?kagogg%%% 3 0 to .
continue a count i'fiIhAENGIeoPEsERRABLPR PFrmIthe Bedfatingswheed Fiikd
t hat tEe agi t asi ngeopped i% icompaked withpLdrefuriddeangleedfzestatbons put
into the X regi st t_ st At AL 22, p e )
representative ofﬁ{ﬁ%er{\'f %r%ef%%éngﬁg gﬁé%a?%fg%%bézﬁ#&? ?‘?E f%gg&.%% es?cerfo
101 and the pul seamARRFatEinge gtePeptaVhieh othe refarancspopngéevds added|tm

are conpar- ed Wdh Adradted fromdtilcandtdl of ARidaioh0eE tReSh§Ptd€ing0

which is an operatio ocessin t ich t.he nu r._of pulses. (-
correspondi ng toq%%eegh&r'e ﬁ%%@%uﬁﬁeggc%ﬁ%%l?e_ g&f‘a?ﬁoﬁi%%%eh%t- he
reference angl® ithed qacister sndag bel eentrol rnexgizasicn et the onetor

angl.e pul se nunberl Nd Qfincidl) the RHgleNGP idatidreWitheikheOdefEréf€e Ot her -

hawd, when T=N, tahnegriec%rl; rr(gtaggg%.from step 123

Upon starting a washing operation, artilcles to be

washed, water and a cleanser are charged into the washing

15 tank 2, and the power switch 19 is switched on. Then, at

' step 100, the flag F is set to 1 for clockwise rotation of
the motor 11, and at step 101, the number N of pulses cor-
responding to a reference angle of rotation of the agitating
wheel 5. The value X is stored in the X register at step

20 102. At step 103, it is determined if the motor 11 is to

- rotate in the clockwise or counterclockwise direction, and

if F=1 here, it is determined that the motor 1l is to rotate
in the clockwise direction. As a result, at subsequent step
104, the motor 1l thus beg@ns to rotate in the clockwise

25 direction. The pulley 6 is thus rotated by the motor ‘11 to
rotate the agitating wheel 5 whereupon a pulse signal is
produced from the rotational angle detector 8. At next step
106, the pulse is counted by the counter, and the count is
put into the T register. At step 107, the contents of the

30 T register and the X register are compared with each other,
and if T<X, then éontrpl goes back to step 103 to continue



to step 136 at which the pul se nunber Nis pjaced into the X register.
Furt!@i@hlf T<N from sone reason, then control goes fromstep 123 to step

125 ich the shortage pul se nunbei L{N-T) is calculated, and the val ue
(N-T)~added by the 30 pulse nunber NiIs placed into the X regi ster. Then,
at next step 110, it is determned that F=I, and accordingly control goes
to step 111 at which the rotational direction flag F -13- for the notor .

11 is reset to zero. Then at next step 113, the T register is also reset,
and control goes back to step 113. Since F=0 now, contorl advances from
step 103 the stleyckidiSeatroniaitdhnt b€ theosdter déunt OncitbekwesrATY ati on of the

5 motor lie i@l A 10 LALA! enbNEngtl Gk iaxbiaBle SokaribR of

: counterclockﬂ[se directi g aﬁro gramw || thereafter roce |n a
sinilar rEhATLEARING MBS SoRAFES FEIAY |t Bt exceers elrefor- o resul t,
t he agltaencg)aMg&d of mepa&tsnuecoptnchjadvannesoms BmEleDaeapomer swi tch

19 is su £t ‘?Icftotro gOEE' 8kén %@ OfT@%}O%B&" ‘ih.eEhIeQleT:é‘@Shed

Thus, |n t e present- i ment, a us or ci,t of 'an angle of actual
rotation ??ﬂ%&qﬂﬁ?t%?%acﬁngwéﬁBeraﬁﬁF Rid9ita ¥ JReFRi2aghRdting wheel 5
in a rot ateanwhicbre aftepl @B palsadsignalseraded Gusitherdcoantedns is

corrpensat ot.at h ot r e on as

descri b- £Ig:!]%bve &792: 43 EQ@ 2heb q’ es ##E%% oca% @%gtlié% t
agltatlnQI%WQQQeE?%q¢40636§1FéedPFéé?F%ms°%H§P%ﬁHQ9 §§bEP&ﬁe P%GPF&sunlforn1

t her ebyo el £ nitetagiccatihgowhaelwashs ngcpei 1y cs"ﬂ@wéas oltonbeprane reliability

Sﬁoﬁfﬁg' L”tégg'ggggiizﬂf ﬁﬂeglmﬁsfﬁrﬁbéﬁvéﬂ'Ei sQopgehchn&£€Y5§hart w
then control goes back to step 120 to continue a counting
operation of such pulse signals. When it is determined that
the agltatlng wheel 5 is. in a stopped condition, then zero
15 is put into the X regzster ‘at step 121. At next step 122,
the pulse number N representative of the reference angle
‘'of rotation which is preset.at step 101 and the pulse number
T representative of the angle of actual rotation are compar-
- ed with each other, and when T>N, control goes to step 124
20 which is an operation processing step at which the number
of pﬁlses (T=-N) corresponding to an angle by which the
actual angle of rotation exceeds the reference angle is
calculated, and a value of the reference rotational angle
pulse number N less (T-N) is put into the A register. On T
25 the other hand, when T=N, then control goes from step 123
.to step 136 at which the pulse number N is placed into the
X reglster. Further, if T<N from some reason, then control
goes from step 123 to step 123 at which the shortage pulse
. number (N-T) is calculated, ‘dnd the value (N-T) added by the
30 pulse number N is placed into the X register. Then, at next
step 110, it is determined that F=1, and accordingly eontrol
goes to step 1lll at which the rotational direction flag F



the present invention in which an angl.e of rotation of the agitating wheel
during no | 6ad running of the nachlne I's smaller than that during runnj Lng
~uhder a | oad, and changing 25 .over’ between ng | oad running and runni ™
under a load is effected automatically inre ﬂonse to a detection s AS
descri bed above. In the embodi nent, the notor is reversed after the
agi-tating wheel has stopped, an angle or rotation of the agitating wheel is
hel™ in any case |l ess than 360 30 degrees |nclud|ng rotation by inertia,

and a period of tinme - 14 - required for a reciprocal motion of the

agi tating wheel Eercthegeakdm ldcdsr #ases &Pt hexd. arthen aif next sitep Ld3be
washed, utilizingpa fi fdGisngae g al%baEbQthYah&eééﬁ@rof’ goes back Ref g£&png
to Fig. 6, step i?g Is g step at which g g runni ng s set In
order that a washrfy ritRfhd WapoWe EF’PEBF d2BYVRRFSS 1EX et 0o tPo8HeP o
enabl e detectionlms &t | weith hiee opbbsdtedcopntesthudkwigeofratationgodf thée
machi ne. #ot 517 £ Yatieellro roBhel en§ Oty dheRS! 508nf £Ag
for the nDtor 1 1s set. ﬂéF is a st setti1ng_an ang

rotation of the SORRERTFRP ﬁﬁﬁ%ﬁ e551PBad ﬁn?ﬁ@ﬁ{?%uﬁﬁik] a@&ﬁﬂltlon
in which there |prauem@1fu aurlmﬂxpramhnnée as for ties vlorkwdsle 2p;aamdnthus

at step 15 of | ge S

required angle o r%ggtlon of heggg?tgfyélh % é?%ééﬁ} O%P conaF??%%.
Then at next st eFeetRroedhk Xphakdons uatil,sbe PﬂV%Ft$¥9#Q&y¥&<a3 Ryitchedep
204 s a stepid ooffetd | egmplieteNGashihg ofathenastiéles aw e waghedeel

o/

Thus, in the present embodiment, a surplus or deficit
of an angle of actual rotation relative to a reference angle
of rotation of the agitating wheel 5 in a rotation in one -
of clockwise and counterclockwise directions is compensated

15 in a rotation of the same in the other direction, as describ-
ed above. As a resﬁlt, angles of reciprocal rotation of the
agitating wheel 5 in opposite difections are held substan-
tially uniform, thereby eliminating irregular washing per-
formances to improve reliability of washing performances of

20 a washinq machine.

Fig. 6 is a flow chart showing a further embodiment of
the present invention in which an angle of rotation of the
agitating wheel during no load running of the machine is

v smaller than that during running under a load, and changing

25 over between no load running and running under a load is
effected automatically in response to a detection signai as .
described above. 1In the embodiment, the motor is reversed
‘after the agitating wheel has stopped, an angle or rotation
of the agitating wheel is held in any case less than 360

30 degrees including rotation by inertia, and a period of time 



20 during running a l'oad, and at step 204, a number of pulses N2 is set
corresponding to a required angle of rotation of the wheel under | oad,

whi ¢ lue is inputted, at step 205, into a register X2 in a simlar
nmann in the case of no | oad running. Step 206 is 25 ‘a step at
whi ¢ direction of rotation of the notor 11 is changed over. Step 209,

is a counter step at which an angle;gf_rotation of the agitating wheel 5 ;@
(the nunber of pul ses) upon energization of the notor 11 is counted, and at
step 214, an angle of rotation of the 30 agitating wheel 5 is counted
\r,:hl ! e theda%&ai'i_:e@ pbeeh becpppsesl otion @ theemigisaaihgrwhéel mot or 11
as been degnergize c L, e At q .t Ister; a sum
total of botR& Egﬁﬁggarg%rggéﬁfgégﬁggﬁﬂﬁbQ%fgggfﬂgl%Fo?gfgg%ggfé%he
agi tati ng wheelwashed, utiliging 0ai fiffesgncenddyi AGEBEIN sPBp at which an
angl e -13neptigotation of the agitating wheel 5 (duration of _
energi zation of the notor 11) is changed over between for no | oad running
and for running under a |oad, and at. steps 211 and 212, angles of rotation
“are canpared. 5 Refestipg 2U® Figa &t AREN@0S dor Aamskapi Ay Yhdphad which it
i s discrim pgt adaahatudliadE 1R 19 séeeinSobPagr berat shoppedingon the basis
of the fact that there s_n% %utsg.glgnié received fron1t?§ 50E§tional
angl e det ecF8PNBRIaRAYsCERS $ested by 814, B§ANS, URARPE LR 1929 “RQirection of
rotation of enablepdetettion sfta lo&inte beceffedtedotiponostretingger under
no | oad the o gor|Rating USRI tKk icRinaNal 38epe26Etis/al Weedlaand the |oad
10 which a rotational direction f£lag for the motor 11 is o
set. Step 202 is a step for setting an angle of
rotation ‘of the agitating wheel for no load running
(running in a condition in which there is no water nor
any article in the washing tank 2}, and thus at step
15 202, the number of pulses N} is set corresponding to a
required angle of rotation of the agitating wheel 5 in.
a no-load condition. Then at next step 203, the value
N1 is placed into the register Xj. Step 204 is a step
for setting an angle of rotation of the'agitating wheel
20 during running a load, and at step 204, a number of
pulses Ny is set corresponding to a required angle of
rotation of the wheel - under load, which value is
inputted, at step 205, into a register X; in a similar
_ manner as in the case of no load running. Step 206 is
25 a step at which a direction of rotation of the motor 11
is changed over. Step 209 is a counter step at which
‘an angle of rotation of the agitating”wheel 5 (the
number of pulses) upon energization'ot the motor 1ll is
counted, and at step 214, an angle of rotation of the
30 agitating wheel 5 is counted vhile the agitating wheel
5 rotates by its own inertia after the motor 1l has
been deenergized, such counts being placed into the T
register; a sum total of both counts represents an
angle of actual rotation of the agitating wheel 5.

35 Step 210 is a load changing over step at which an angle



e e et et o et s & v et e e A e oy ettt et e

running rotational angle set value N2 .have a relation N1<N2. The set

value N1 is determ ned such that the 15- angl e of .rotation of the

aitating wheel 5 including rotation by inertia upon no load running is G§§§§>
small er than 360 degrees and is greater than an angle of rotation
corresponding to -the rotation angle set value N2. On the other hand, the
set value N1 is determ ned 20 such that i&e_ angle of rotation of the
agfféting-mheel 5 including rotation by inertia upon running under load is
smal l er than the angle of rotation corresponding to the set val ue N2.

Further, the set vafugoNatisndeifertiecdgitebindiavhédr snglduraftioat adf on of

the 25 agitating 4 ncl udi r | pysin | p. qgg!

under a | oad does ngﬁgg‘%ézeecf@aoé%e%%ee@%\?v?lgpléér g?é%’#@e%f%{e Ween
arrangenent as descfPbelioj dopdabuoning| andefaesEnnpEry unger i3 sioadhr tand es
to be washed, watera@ngeeps!mansad ane,paihgléd o torexibnngréOcompd k. 2

dth it 19 | itch A Then,. at st h | aqd
ot o Fraer &) L BB b3 14 " (fobing ANRupRheR 00 ALSoll NEC
is set to 1 (for cl dbekdiseriminatesh)that /thetagltaring kheed |Sodrs BRREMg

rotational angle Nlgebppd® @8bhath80buBes! 085 the FdcturHatortdire is no .
energi zation of the,. ... ... .. .. d at

step 203, the val uePRASE sdl?[“ailnt Bé?ﬁ%"’?%gifﬁ‘.’é‘? S‘érgt Oriﬂt]a#)é?ltﬁ%tsg nﬁ, t he
| oad running rota- devectonify anN stepeakidn un Gtepscagi yhaithm is set,
and at step 2Q@p, thgivettord\2of Srdtdtidt Oot hené egoederil eig] sétf hussince
CQZBlet'ng 'n't'al'fgéégthfréégif;ﬁ“fﬂnlarge: under no load the no-load
zunning'rotational angle set value N; and the load
running rotational angle set value N; have a relation
N1<Nz. - The set value Nj is determined such that the
15 angle of rotation of the agitating wheel 5 including
rotation by inertia upon no load running is smaller
than 360 degrees and is greater than an angle of
rotation corresponding to the rotation angle set value
'N,. On the other hand, the set value N; is determined
20 such that the angle of rotation of the agitating wheel
' 5 including rotation by inertia upon running under load
is smaller than the angle of rotation corresponding to
the set value N;.  Purther, the set value N is
W, determined such that the angle of rotation of the
25 agitating wheel 5 including rotation by inertia upon
" running under a load does not exceed 360 degrees.

Now, operations of the arrangement as described
just above will be described. At first, articles to be
washed, water and a cleanser are put into the wa;hing

30 tank 2 and the power switch 19 is switched on. Then,
at step 200, the no load running flag F1 is set to 1,
and at step 201, the running direction flag F, is set
to 1 (for clockwise rotation). At step 202, theé no
load running rotational angle Nl'of the agitating wheel
35 5 (duration of energization of the....cceeerevescssevces



Then, control goes to step 206, at which [err] is determ ned so that
fokal further goes to step 207 at which the notor 11 is rotated in the
JM se direction to rotate the agitgéi ng ‘wheel S clockw se, theus
/ing a washing 10 operation. At the sane tinme at step 209, an angle of
rotd- tion of the agitatingwheel 5 is detected by nmeans of the rotational
angl e detector 8 and a pulse signal is added to the register T fromthe
detector 8. At the |oad changing over step [err] is determned, and henceg,

control oes 1 t.o .t he no |.oad_runping | onal e dlscr|n1 atlng step
211 at cd’tfntseg:f' g ng?gfgrzq-?1 s %‘?dg{/h &% PRE &8 Rt of the
regi ster ﬁﬂs #igxﬁtamhéh [ eAt] nekhit step Iéen thﬂakgpdzﬂnnmgnuhcetaS does not.
vel [eachcidical AR wiNdhtrateBh! ok w:%&&ﬁmﬂ% k@egontinue the

- clock- 20 w se rotatlo of when [err] that
is, when ¥R afistan 7Y &BP Kaggﬁcﬂés"? h%u‘br’é?é?\t&fn@ 1SEBR: £aF goes to
step 218 ehusicanplietingotinitidlizatiencofji zoal.system result, the agitating
wheel 5 enters rotation by inertia while an angle over mhlch the agitating
25 wheel 5 further rotates is added-to the re |ster T at _step 214. Such
counting i s cometuEPRFFOL IPRE &Y FE?Pn%P%e% which Fa3idnd&. The angle of
rotation aétéfuinﬁﬁtsu|thgtwheat251bgurthet|gnes;ﬁaﬂq;epmwan ahkewkiahe a
smal | amoynt isclsas h QQ#*; re are
30a | arge anoun t7Ed%r fu fs rE‘EatESdW%‘ﬁ Eﬂe éffslc'mglé;%s i%ﬁwnggt%ggangl e of

rotation ¥et ftfg“-iitnﬁt wﬁgeaméep scls‘a#%s theus Ataghing, & washjngn
pr Oportwoclspérsﬁldai.l onNithe! sahbetindust Stepr20%) am tangle vdspoeda-and as au

result, téﬁmf%ﬂ?%ﬁx ;gléﬁtxngwheel S is detected by means of the
rotatiunal angle detector 8 and a pulse signal is added to
the register T from the detector 8. At the'load changing
over step 210,F1-1 is determ;ned, and hence. control goes
15 to the no load running rotatlonal angle discr_mlnatzng step
21l at which ‘the count of the register T isS compared with
the count of the regzster X,. Here, when T<X, that is,
when the ggitating.wheel 5 does not yet reach the. preset
_angle, control goes back to step 206 to continue the clock-
'aQWLSe rotation of the motor 1ll. "On the contrary, when T2X;.,
that is, when the ag*tat;ng wheel 5 reaches the present
angle, control goes to step 213 at whzch the motor ll is
deenergized. As a result, the ag;tatzng wheel 5 enters
rotation by inertia while dn angle over which the agztatzng e
25 wheel 5 further rotates is added to the register T at step
214. Such counting is continued until the agitating wheel
5 is stogped. The angle of rotation of the agitating wheel
5 by inertia is large when there are a ‘small amount of
articles to be washed, and on the contrary when there are
- 30a large amount of articles to be_washed, zt_ls small. Thus,
the angle of rotation of the agitating whéei S varies

-
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procal notions of the agitating wheel 5 per mnute varies automatically.
Then at next st oppi ng dlscr|n1nat|ng step 215, it is confirned that the
agitating wheel 5 has been stopped upon the basis of the fact that there is
no more pul se signal received fromthe rotat+bfal angle detector 8, and at
step 216, a load condition is determined. Since now a washing 10 operatlon
I s proceedi ng and the machine is actually under a | oad, an angle of
rotation by inertiais relatively small and thus [err]. As a result, it is
determ ned that the machine is running under a load (that is, during

washi ng) at step &Jﬁtﬁp@ﬂl ‘?.ﬁt P%%garg}.gnai hPeiAt].aﬂ: s@xréJtl ¢S tﬁgsgﬁo&g’c %%

zero. 15 Since [err subséquen rotation Ire on setting st
218, control goes®¥ %ﬁ)QQlQeaVaﬁﬁFéh BRd 28R ¥eSYlE.clther symbandodt reckp

221, the regi st erpfodasl mesdionisoofetheWagitatins WY @ peechmiflaek varséep
206. Since now [eg control goes to step 208 at which the
notor 11 20 beglns£%?§?$£§ﬁ¥%gchOCKMAse rotation to rotate the agitating
wheel 5 in the counterclockw se direction. At step-209, the nunber of

pul ses correspogidi ng tThemn atn@bﬁtoétbpbﬁqodllﬁériﬂ&aﬁnbakte pheel if i

put into the regi h err], at S ntro
goes to step 212 %%%Jtl:gﬁ] q% tts?ﬁ eggﬂgg'\?\){é{ V}fb“-ﬂagﬁ% ﬁ’?gﬂ ﬁ/gﬁﬁaﬁ

| oad, the machi nethe harisa of sher facgrth@'ertlmge gla Inon mgwei pylse iwgmial
running. The progresaindd ftzlweaét ebta{:ﬂsﬂsﬂ angEe séﬂé&brﬁann%daétfﬂe he

el ek se Totat ¢! & SR ease 0 Es SOEeAAc, RaEthoR U Leek B f
pdhe swi tch ]1p|qu§Qqumedsoproceed1ng and the machine is actually under

a load, an angle of rotation by inertia is relatively small
and thus T<X,. &s a result, it is determined that the
machine is running under a load (that is, during washing) at
step 216, and at next'step_217, the flag F; is reset to zero.

15 Since F,=1 ;t subsequent motor rotational direction setting
step 218, control goes to step 219 at which the flag F, is
cleared, and at step 221, the regxster T is reset to zero
whereafter control goes back to step 206. Since now F;=0
at step 206, control goes tc step 208 at which the motor 11

20 begins its counterclockwise rotation to rotate the agitating
wheel 5 in the counterclockwise direction. At step "209,
the number of pulses corresﬁonding to an angle of rotation

L/ of the agitating wheel 5 is put into the register T, and

then, since F;=0 at next step 210,. control goes to step 212

25 at-which, since the washing machine is néw under a load, the
machine is rotated over a greater angle than during no load
running{ The program will thereafter proceed in a similar
manner as for the clockwise rotation of the machine. Thus,
the agitating wheel 5 will repeat its reciprocal motions

30 to continue its washing operations until the powe¢ switch
15 is switched off.



- 18- Thus, the -washi ng nmachi ne po—s'i tively utilizes rotation by. inertia of

a (tating wheel such that the agitating wheel is rotated in a reverse
diffect)i on after rotation thereof in one direction has been stopped and, in *
o Mler- 5 ation of a difference in~t8ration by inertia dependi ng upon an .

amount of articles to be washed, a period of tinme for a reciprocal” notion
of the agitating wheel is changed I n accordance with an anmount of artil cesv
- to be washed so as to cause water flows appropriate for the anount of such
arti- 10 cles to be automatically Rr oduced, thereby preventing damage to
cloths of suchThWgi cthes washingh@achipe pgpitbYelnitilgzes rokatignt at | ng
wheel or Byr shéeptidfofnel GigiriataRgoihae IDEGEN Othia £ 0Ll dodad tiugni ng in

hi e ! GLLE! Vo LAUGR PRl LOUELEoE LEckiod WAlaPdepRge sl er than

that 15 d unini ng-—under over ween no | oad
runni ng ahuemmfnmg aneldirectian hé%h?éﬁa%t@@@?@ %ﬁveé#’e@"ﬁﬁlﬂés'ponse to a

det ecti BNagi@RAGE f4 Qi FEdr@intel @RAkoRAg 6N esﬁéxfna/\/r&apebmm Eahe or

act ual rot atlon of ‘#; qg.gtlﬁt' ng gneel a e con.tqégl Ltzﬂ: an 360

degr ees. 187, EndPoPea Y RERSBY ?HRSTIR < é%vént ed from
bei ng caugh(‘:lbyodzaﬂe mofilan ofy thecegigatiingt vheed iﬁalqmmea are prevented
from bei ngc8ot@dees i *ane%ﬁauatthese akRiifes wybe Qwé%%}a B ggchsne of a

hi gh safety and of a ual i .can , in the
embodi nenf8us8 %Eﬁl%sa%ﬂ’ étﬁugaf gﬁﬁeo?‘m%‘ﬁbtr @fzéﬁ"&naﬁﬁf'he not or
for thaoctbekwesecbe cawuom:.lcsldqu ptr:oducedat therehy preventing dehagse

rotation o ta%‘?:: of | ng;d:m | udes .
reduct i ontéeg?éﬁg%ﬁ/ s | S %’?%ggyggéﬁﬁﬁgﬁt force étq(r%afrll@s-o‘é%(t)ﬂ%ﬁt ting o/

portions 8f B‘bﬁ\e?gﬁﬁihnga Bﬁt op Bht RIEFAATIF PEake normal |y
limted tmotespduting qmr]laadjlranning in which relatively large

rotation by inertia is involved is made smaller than that

15 during running under a load while\changing over between no
load running and running under a load is automatically
effected in response to a detection signal from a rotational
angle detector, whereby an angle or actual rotation of the
sgitating wheel can be controlled less than 360 degrees.

20 Accordingly, a hand of a man or the_like can be prevented
from being caught by the agitating wheel and articles being -
washed are prevented from being entangled with each other.
In this way, a washing machine of a high safety and of a
high quality can be prov1ded. :

25 I-Iowever, :Ln the embodiments as’ descr:.bed above, the
duration of energization of the motor for the clo;kwise
rotation is equal to that for the counterclockwise rotation.

- Accordingly, in the case of a washing machine which includes
- reduction gears, it is disadvantageous in that force trans-

30 mitting portions of power input and output sides (contact

portions) are normally limited to respective particular



-19- ranges and hence wear at such portrons IS reIat|ver greater than that
at other portions, thus shortening the life of the reduction gear : _
mechani sm Description will now be given of another exanple 5 - of : L}"
det ecti ng means which can be applied to the present invention. Wile an
example is shown in Fig. 1 in which the pulley 6 has a plurality of holes 7
perfgrated therein for detection of an anglejpf_rotation and is i nt er posed
10 between the light emtting means 9 above and the |ight receiving
means 10 bel ow, alternatively an independent detection disk 25 may be

provi ded at an end poandem arid thencmiweathadt Suclasportions .is. relat1vely—20-

shown in Figs. 7 to ékeéﬁgf”fﬂ tRafl g8 thEﬁ ﬁor&f Qetfﬁﬁécghégﬁ%h¥ﬁ%

made of a magnetic nagerlal as 1ron as a tern _
recesses 27 forned i W% He °prBGeFEFHFh%RP A9 B®Ch@BLER: onship around
an outer periphery thereof for detecting an angle of rotation of the

agi tating wheel 5.  The glal&q 't‘iBndb?fl (erf’?* Stfes%cilue?‘dﬁko F@,agp' &aﬁﬁgﬁétr c

Ref er ence nuneral 8 designates an angle
10 resi storoel enett 4CERRFIRGNAMTMhifhgSan be APREERY &7 St resens
spaced rel ati onshi p inwentproadet er m ned

While an example is shown in Fig. 1 in which the
pulley 6 has a plurality of holes 7 perforated therein
(\j - for detection of an angle of rotation and is interposed
' 10 ~ between the light emitting means 9 above and the light
receiving means 10 below, alternatively an independent
detection disk 25 may be provided at an end portion of

the main Shaft 3, @S..cecevovorcococss



i'stance from'each other and also froma radial end of the detectlon di sk
A predeterm ned voltage is applied to the nagnetic resistor el enent
As 15 comonly known in the art, the magnetic resistor element 9
An el ectric resistance which varies in response to the infensity of a
rgnetic field, and the direction of a magnetic field varies in response to
presence and absence of a recess 2720f-the disk 25. 20 As a result, as_,
the detection disk 25 which is a magnetic nmenber is rotated, an el ectric
current flow ng through the magnetic resistor elenent 9 varies each tine a
recess 27 paboee imcRidfe. 7 tOA.the present arrangenent, the electric
purrePt |3 proressedk25 I electrically such that, as the detection disk 25
is rotated, puls i ke, e ectr [ gpa or e of actua
rotati on of the gﬁ#?%ﬁﬁ *g% aretéegé Eﬁgpgggkgggﬁgeéggaﬁga/nade to
Figs. 10 t0132maﬁechfsmmmaymetlcamﬁﬂﬁfhél Enghpre SFORCYREFR NRefreans.  The

detecting NgapRarhfcs Udesern 3% ranhatedeaeeslm fhrded3nta that of Figs. 1 to

9 , but this detect k |
formd o Beatereraiied’ HetRa) Fe j A EAGHRAIE, proffd’ Wb EReetntcorally
-21- a dommrdpﬂetbcthmﬁﬁ‘ oﬁﬁh

(i&I\)Q_I

eracting ﬁ@uﬁP@ﬂénPfaF°EﬁHl?%e?%of The
si de val | ?E' %1%@t‘ifngt %é&t egfi Onrﬂéslee%chaena ailsur ads t ysof detection

Thererro! anahiad, i Yrocandd  RERED, o7y RFRNELMNe RERERRLLCI Lo P
26. designates an angle detector which includes a magnetzc

10 resistor element 9 and .a permanent magnet 10 fixedly /L;-
disposed in a spaced relationship by a predetermined
distance from each other and also from a radial end of
the detection disk 25. A predetermined. voltage is
applied to the magnetic resistor element 9. As

15 commonly known in the art, the magnetic resistor
element 9 has an electric resistance which varies in
response to the intensity of a magnetic field, and the
direction of a magnetic field varies in response to
presence. and absence of a recess 27 of the disk 25.

20 As a result, as the detection disk 25 which is a
magnetic member is rotated, an electric current flowing
through the magnetic resistor element 9 varies each
time a recess 27 passes thereby. In the present
arrangement, the electric current is processed

25 electrically such that, as the detection disk 25 is
rotated, pulse-like electric signals Corresponding to
"an angle of actual rotation of the agitating wheel 5
are detected. '

Reference is now made to Figs. 10 to 12 which show
30 a further example of detecting means. ‘The detecting
i means ;ncludes a similar detection disk 25 to that of
‘Figs. 1 toQ , but this detection disk 25 has a side
wall section 26 integrally formed to extend
substantially perpendicularly iNcscsecsocsccsocsscscscs



Ref erence nuneral 8 denotes a rotational angle detector nounted on the
bottom of the washing tank 2 and including a light emtting el enent 9

| tght receiving el ement 10 di sposed i n oppogifg Lel ationship adjacent
opposite-sides 10 of the side wall section 26. Thus, when a detection
recess 27 is positioned between the light emtting elenent 9 and the |ight
'regg}ving element 10,light fromthe light emtting elenent- 9 is received by
the light receiving elenent 10. On the contrary, when a portion of the side
wal | section 26 aSdewhearéhairéteistet P an rcRAs e cthmiferentiailoaad
between the |igh Likl Ngmel e n | | Vi el.enent,. 10, .,
light fromthe | %ﬁﬁgké%‘t tlﬂﬁé %?%%e%%%%%&%n%ﬂe%%&é;ﬁ%(ﬁ%%?g% E"sg 25
Accor di ngly, pul Ba@sspgrirsality o€ ieteqiiinn (xeqessen) ¥y domedatnos eirthe

agi t at ibng wPeel t Euafteﬁeawfiiydeélshinolragmid i:%&!taﬁﬁﬁ@f 'h;iiﬁ‘&h‘é&‘é'ilﬂnttolﬁrou
is to be note a e rotat|ona e_det ector of the examle. .
described just® aBo%8 Aa§oRPT ?'Iﬁ%t??/‘g‘rp %%ftﬁ&ttﬁtfsﬁd sﬁien"laﬁ'j‘t sgf&ion 26.
det ect i_on_ di sk ZBeiE_eragde nﬁmararh@eﬂémm & |:adta;u:knaisa:fg1|e dexeplor iron
and the light ZSFF%fzéangne'Lﬁ’é'eﬂét@o@% (i 'dﬂﬁiﬂf&f‘dﬁé anﬁlaeF%E&u&Qnare
repl aced by a Hall _elenent and a permanent naegnet, K Tespec- tively. In
particul ar, a pr8det8hFi FBYETLRG nent, @ 3 AR RRQeidiageRtegentndo

as commonly knowdispok&é fiitoppdisingtelstivngitiy ddiavent dpposihet Bedeal |
el ement 9 30 \ar Bgsthg 5?3&0{)&51@?&&%:1 .'E?”?“ﬁ?h&f P Y Helel s 8hd dUg L O
a Hall effect, and the difectron of a nagnetic ti1eld varies in response 5
the presence and2dbd&npesétigned betweern the ligh# emittiing elsmentp§ and
resdlt, as the ¢he light receiving element 10,light from the light emitting
' element 9 is received by the light receiving element 10.
On the contrary, when a portion of the side wall section 26
15 other than the detection recesses 27 is positioned between
the light emitting element 9 and the light receiving element
10, light from the light emitting element 9 is interrupted
thereby. Accordingly, pulse signals which correspond to
an angle of rotaéion of the agitating wheel 5 are outputted

20 from the light receiving element 10.

It is to be noted that the rotational angle detector
8 of the example described just above may alternatively be
. constituted such that the detection disk 25 is made of a
./ ‘magnetic material such as, for example, iron and the light
25 emitting element 9 and the light receiving element 10 are
' replaced by a Hall element and a Permanent magnet, respec-

tively. 1In particular, a predetermined voltage is applied
to the Hall element 9, and as commonly known in the art,
an electric current flowing through the Hall element 9

30 varies in response to the intensity of a magnetic field
~due to .a Hall effect, and the direction of a magnetic
field varies in respdnse to the presence and absence of a
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detection disk 25 which is a nmagnetic nenber 1is rotated, an electric
cupFent flowing through the Hall element 9 varies each time a recess 27
pa.zé% t hereby. 5 The electric current is proocessed electrically such
t hat/ »5as' the detection disk 25 is rotated to rotate the side wall 26,

pul se-1ike electric signals corresponding to an Angle of actual rdtation of
the agitating wheel 5 are detected- 2P - It is to be nentioned that;:ﬁ
an angle of rotation can be detected simlarly if the Hall elenent 9 is

ot herwi se replaced by a magnetic resistor el enent which has an electric

resi stance wdasss/a2? eofi thees@isite2bo thdsi & enesedt of 28 rlgnetic fiel d.
éSt y | |'&eﬂé°ct@.!o%ﬁ éPslpF ,zrsé(rjkh%pélfd isha . m&@hé@jl.@nhfﬁmbbﬁ fpgarrpl ]gest ﬁf

et ecting neans ch invplve detection of, an-angke of rqtation.o e
agitating \m'ie‘%a%a\)aé‘ SO R Hfe et eeé‘rclr iﬁfde"d',m@ngté‘r’f&u@ho% Fotazf'aﬂ'on of the
agi tati ng wheldmegdn Sovagiesseatk tied gecesdi 2écpagse® therfebym det ecti on
of tF hes nuggefr%@f %@%@i-itcﬁﬂéu%eﬁ@e iB’DtﬁOCessggC *ﬁl%t@&%{!mh.? 'sf%cr!:]ﬂ lustrated.
in Figs. .t his .arrangenent, reduction. ratio which.is
det er ni ned b'i}’a}'ppﬁﬁ erl'g}"eB ‘ffr’hf_czﬁﬁgt gﬁ%u??e S 150tared nrb°str°l‘.:\é,.%f &8e hat one
conpl et e rotsitdeorwadfl L&wipwlseslikenelectoiat 8igmals)i centeaponddak 5 by an

angl e of abouy .amBGaflel @S adthalin@ orat2BHCEENENET afi e inkd wheel5 s a not or
11 haV|ng:a.rNéﬂrr| L di_ty includes-a rotation detector 30 di sposed therefor
for detectirftf 5%%583

r of rotations 30 of the notor. ‘The rotation
detector 30 includes a cylindricat per manent nagnet 31 fixedly nmounted on. a
'Cg}ﬂ’ie:]df?d 29" of @& " Ao P& hedPiored HHHR AN takPld oF Mition" 2 o

can be detected similarly if the Hall element 9 is
otherwise replaced by a magnetic resistor element which
has an electric resistance which varies in response to
the inténsity of'a‘magnetic field. |

15 It is also to be mentioned that, while only the
examples of detecting means which involve detection of
an angle of rotation of the agitating wheel 5 have so
far been described, an anglé of rotation of the
agitating wheel can otherwise be detected indirectly

20 from detection of the number of rotations of the,
motor. Such an example is illustrated in Figs.3¥# to\§
8, In this arrangemeﬁt, a reduction ratio which is
determined by a pulley 6 and a motor pulley 12 is
almost 10:1 so that one complete rotation of a motor

25 will rotate an agitating wheel 5 by an angle of about.

' 36 degrees. ’ -

In the arrangement of Figs., 13 to 15,=~a motor 11
having a high rigidity includes a rotation detector 30
disposed therefor for detecting the number of rotations
30 of the motor. The rotation detector 30 includes a
cylindrical permanent magnet 31 fixedly mounted on a
lower end 29' of a motor shaft 29, a generating coil 32
wound in a cylindri-......



-23- cal formaround an outer periphery of the permanent magnet 31 with a
predeterm ned air gap left therebetween, and a magnetic shield menmber 3

di sposed in the air gap: between the pernmanent magnet 31 and the gener

coil 32 to partl- 5 ally interrupt a magneti€ 33 etd of the permanent
31._Since, 7in the rotation detector 30 having such a construc- tion as
degcri bed above, rotation of the notor shaft 29 will rotate the per manent
maghet 31 fixedly nounted thereon, a sinusoidal electric current is induced
in the generating 10 coil 32 in synchronized relationship to rotation of

h ly_ K h d
electric current CPS FPERcAZRRRE R JieK Rrasbaly Y onbf Betnanant) Ranet
rotates, pulse- |Blewetbcarpceé¢gpxmxne#e;xnuqnntkﬁft|th§Fnbhmvnesn1and

therewith. In thasp4afetiBesibe1d rtﬁgﬁélorhﬂeéfé‘ﬂdgede.d $hdl iﬁ?sﬁd‘p' Betlifen
notor 11 in which noSt parts are %]d%r?;@ﬁrmterlals SO rot ati onal

conditions of th&RoPS Eﬁﬁnﬁémﬂ%ﬁ%kt 3Fenﬁﬁ§$¥&8n§PP&c§?oﬁ°tHﬁ§t1'
assures high agralagyinteassptiba ymambﬁ:mcgrﬁ/ﬂrd(ai:ﬁ |tiHey perthamealt] magaecuBate

and stabi| i zed 2, dgLect)0pn0l s 0l ol d e GOE U kb UB0L. cTREeruc-

rotation detector which dete e nu er rotat| the notor 11
may conprise a cy{EPRIREcEESEEIPeGARIN xniﬁﬁﬂt%ﬂﬁnﬁ mPﬁ@rlﬁﬂéﬁteﬁa wEil
the nmotor shaft 2dtaed anenpémamstﬁgxeéemmt £l 1h mduntdds kheedoal, oand

25 Lol o Lmner RARB ] PACEALE LA LP MG ) l GeRleBiREYS
magneti c st r eridt Rodl 55eipesmgg@nqnhggmegelatlonshlp to rotation of the
e permanent magnet 31, as commonly known in the art. The
sinuscidal electric current is processed electrically so
that, as the motor 1l rotates, pulse-like electric signals
are outputted in synchronism therewith. 1In thi; way, the
15 rotation detector 30 is disposed in the motor 11 in which
most parts are made of metal materials so that rotational
conditions of the motor can be detected directly. This
construction thus assures'hiqh accuracy in assembly and
high workability and enables accurate and stabilized
20 detection of rotational conditions of a motor.

The rotation detector 30 which detects the number of .
o rotations of the motor ll may comprise a cylindrical per-
NS manent magnet secured to the lower end of the motor shaft
27 and magneto-resistor elements which are disposed around
25 the permanent magnet in spaced relationship therewith. . The
elements serve as detectors which change the resistivity
- with the changes in the magnetic strength of the permanent
magnet. ’

In such an arrnagement the changes in magnetic'strength
30 of the permanent magnet corresponding to the rotation of the
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I'n such an arrnagenent t he changes in nagnetlc strength 300f the pernanent

magnet..corresponding to the rotation of the -24- notor 11 is detected by
t he tic resistor elenent and is subjected to el ectrical processing to
pr-o ul se |ike electrical signalsagin.synchronismw th the rotation of

t het, r 11. 5 Alternatively Hall elenents may be disposed in lieu of _

the magnetic resistor elenents. In this arrangenent, the Hall elenents .;;ﬁ
detect the changes in the nmagnetic sterngth corresponding-to the rotationm
of the nmotor 11 to generate pulse like electrical signals in synchronism
with 10 the rotati,on . of the tor, 11. -25- _CLA 1. An agifating type
washi ng ﬁﬁ%ﬁ?néilﬁ SwAf ﬁcﬁean$¥e£ﬂﬁt%?g?§tf5 bES+HERCT e %ﬁ?%§%1 opposi te

di recti ois sabjecied &o e@etarzuglmpeecgssnnwrte|p@pvmﬁeupﬁlxeEi;ke

det ect | Qg r3RANC £3bnb LY OByRENSE sAOMLERT Be WSELL: e TEANS

responsive to pre erm ne the detected an Te of rotatlon for
i nt er r upfRFGT: ﬁ&rglsatlon of said motor and for re-energising said notor in
a reverse direction after 10 rotation of the agitation wheel as a result

of iner{ia hag;3LoRBedvety mafl 89Lhohil%nky he 220508 BED fifAccording to
of the m&gnéiic resistor elements. In this arrangement,
the Hall elements detect the changes in the magnetic
sterngth corresponding to the rotation of the motor 11 to
generate pulse'like electrical signals in synchronism with -
10 the rotation of the motor 1l.



Caim1l, in which said control neans controls in response to a detection
signal fromsaid rotational 15 angl e detecti !:Eﬂlﬁﬁm;mﬂlmu”mt t he angl e
of rotation of said agitating.wheel including r zati gp=ef’
said notor and rotation by inertia is kept substantlal'ly"coﬁstant s
during runni'ng under |oad or during no |oad running. 20 3. An
agl'\t ating type washing machi ne accordi ng #o02&8l@im 1, in which said c
mearfs controls such that an angle of rotation of said agitating wheel by
energi zati on of said notor during running under no-load is made snall er

than that during ruSBkAB¥Sunder | oad and 25 t hat changi ng over between
runni ng under no-load and running under load is automatically effected in
response to a detection sjg 4 ajl.d T .L.gn agl e; de ' S.

- 26 - 4. An agi t%t‘i ng%y%@i%%aé%?ﬁ%c#tﬁgag Cg‘rggﬁgggt%)gdsgﬁrﬁ ?o@ai m-
3, i'n which said coMPEeF #Bahl PONFRB| 50 rdtERINATOPOPPLBALEgRLEEFRIPAEA to
an angl e equal to opotgcé dmadyitatidgUwBesl| NEomt i ngmaahentby S

energi zati on @f sai n ot gt j.qn i k . agij | type
washi ng machi (r%e accg?glgégi?% gpéi rﬁqﬁl%r %/afran%é%i?% \%ﬁi c%ﬁs]dai 8&;@%% I Onal
angl e detecting neaWBeehel geasralpmeasy fuAsPONgAYRi thd ny Rredevermined ce of
Saifl Wa|Shi ng ]grijve velee tef sajn 1Qieftecaeat aahgDe Wneel rotaitdonul Eey havi ng
a plurality o et ect. ol es. . rfo t ein.in shac
relationship from eéﬁkggf‘#eér“b%/ 5%@&%%%?% nre% sdia” doedy Sﬁd for

_ - re-energising said motor in a reverse direction after

1 ) 10 rotation of the agitation wheel as a result of inertia

= has stopped. ' '

ol.

2. An agitating type washing machine according to
Claim 1, in which said control means controls in
'response to a detection signal from said rotational

15 angle detecting means such that the angle of rotation
" of said agitating wheel including rotation by
energization of said motor and rotation by inertia is
kept substantially constant whether during running
under load or during no load running.

20 3. An agitating type washing machine according to
_ Claim 1, in which said control means controls such that
A an angle of rotation of said agitating wheel by
energization of said motor during running under no-load
is méde smaller than.that during running under load and
25 that changing over betweer running under no-load gnd
' running under load is automatically effected in
response to a detection signal from said rotational
angle detecting means.
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"c'i-i”st"a_n-c'e and a Ilgh emtt| ng means and Ilght recei ving means. di sposed in
oppasi ng rel ationship with one of 15 sai d WI tioned

th et ween. 6. An agitating type washing ording to daiml ?
or (€Fhkm 2, in which sai'd rotational angle det @@” rﬂﬂl’”’,’ udes a
det on di sk secured hori zontally to a rotary s agi tating o~

wheel 20  and having a plurality &f detection holes formed*in a 'V‘
- predeterm ned spaced relationship in a planar portlon t hereof, and-

detecting ans S a j@Qp | fd e-of said
det ection hdl’es g#’ ggiggékpgctrﬁ ﬁ%}&r{ﬁeer ose t ere{)etr\i\mieene 7.
An agitati n§lagpe Mashi 3 adlch? ne tBc B gs bd CPEREF®L MR2AAI ch sal d

| ast-nmenti ogedtéelectbegti®mnes i saiadegivatimht wieeel t togar| enghe and a

|Lght recel yiig) eLETER Al ongasd J6d aloPRegs] qu 3Badint gyeach ot her.

-27- 8. An § ypeé was ne accor r Claim 2,
in whikh saledersu-AGFMIO%rﬁjldeﬂlﬂ’é@écﬁpﬁgt?@ﬁwq ddeEtdddet ection di sk
made of a nmagnetic material having a plurality of recesses formed 5 in

ot ot ron oREn g bt el il MBI | SUILREEE o b POl Sald
wheel , andcdedmctli rtg: nebakn 3 sppsabigh &aﬂéslrﬁtéﬁiebile§56ﬁﬁl ng to the
reCﬁssed po[cfe't@@t@ﬁgsﬁbﬁngetzﬁ%tlhaas1@ puldiegk £02. trafemaftingi ag type
washing rac dlrr:]L%mgCgo:ce gf said washing drive motor to said
10 agitating wheel, said pulley having a plurality of
detection holes . perforated therein in a spaced
 relationship from eath other by a predetermined
distance, and ‘a ligh emitting means and light receiving
_ means disposed in opposing relationship with one of
15 said detection holes positioned therebetween.

6. An agitating type washing machine according to

claim 1 or Claim 2, in which said rotational angle

detecting means includes a detection disk secured

" horizontally to a rotary shaft of said agitating wheel

20 and having a plurality of detection holes formed in a

predetermined spaced relationship in a planar portioﬁ

thereof, and detecting means disposed in an opposing .
relationship with one of said detection holes of said T\
detection disk interposed therebetween.

25 7. An agitating type washing machine. according to
Claim 6, in which said last-mentioned detecting means
includes.a light emitting element and a light receiving
element aisposed in an opposing relationship to each
other.
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Claim8, in which said | ast-nentioned .detecting nmeans 1

em tting el énent and a light recei ving el enent di sp osi ng
rélationship to each 15- other. 10. An agitati ng mﬂ

according to Caim$8, in which said |ast-nmenti oned detectic
a nngnetlc r'esi stor el enent and a magnet disposed in an opp05|ng

ationship to each other. 11. An agitati-n@7t ype washi ng machi ne according
to aim8, in which said | ast-nmentioned neans includes a Fbll elenent and

a magnet disposed in an ogp03| rég r.el atIOI’lShI%tO each ot her.
agitating type washidntg nABhidfd tAELHRYi VRS VAFRANG gmaching ﬁc%%ﬁhd‘g to
detection di sk has a@ladmt & ax rCladmer2nt ial waddhbeatidsxivsaadonal | yngle

per pendi cul arly therghachg SiigRauRkl o) dhVSd R l4t naadlor 2

0
recesses of a predeterm neaswhg]aﬁsare or med 1n an_equally space
rel ationship from eZA@FNSEAE Materiyl hpving égPﬂ-BFP%bWﬁfe ’-'\ﬁé%ﬂ'?rsﬁg fREReAe
according to @ ai m inorafl @qganlyi mpatedah seliationishiporglonynohs dateeti ng

TN ncl udes & MngulPurlnel Ukt ddh [ RO QIAILA Al pathd |

agi tating wheel, acent sal
agi tating type washlrﬁg’j-aﬁﬁéhliﬁb E%%B%ﬁ?\gtPO RQ%WBB of ns\#nﬂcﬁgé&ﬁalnagnet

is integrally forne@gheely r4i@rdet8etingdf medhs WilposedS at A8 PisidlibAy

;yggng’f‘;{‘: hg MRCh! NG 33e8pehEnd al%e :%e%'s%‘e%%or@ig‘{(" & & %% glgh 'S

10 disk.
L |
' 9. An agitating type washing machine according to
Claim 8, in which said last-mentioned detecting means
includes a light emitting-elemént and a light receiving
element disposed in an opposing relationship to each

15 other.

10. An agitating type washing machine according to
Claim 8, in which said last-mentioned detecting means
includes a magnetic resistor element and a magnet

disposed in an opposing relationship to each other.

l1l. An agitating type washing machine accotding to
claim 8, in which said last-mentioned means includes a
Hall element and a magnet disposed in an opposing

‘relationship to each other.,

12. An agitating type washing‘machine according to
claim 8, in which said detection disk has an outer
circumferential end bent substantially perpendicularly
thereto to form a side wall in which a plurality of -
recesses of a predetermined width are formed in an
equally spaced relationship from each other.
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16 An agltatlng type mashlng nachlne accordlng to daim. 13 An mhlch sa1d\
. detector is a magnetic resistor elenent. shi ng

machi ne according to 15 Claim1, in mhlc n f said control
meangyd\ executed in accordance with the flom1 (g 8 An _
agi tf ij type washing machi ne according to C he operatin«

control nmeans is executed Tré8accordance with the f ow chart of Fi. q,
5. 20 19. An agitating type mashlng machi ne according to Claim3, in
whi ch the ope atlon of s_executed in accordance wth

id
the flow chart* ofFi itbaq' Cogﬁgéj\gﬁﬁﬁfﬂ% Wﬁ lﬁﬁsﬁcﬁarﬁéﬁﬁl
substantiaJquaﬂm.NbrernbéaomeZdessw|Wk¥thM$&1d(ﬁQ#§nu§aﬂh)aagﬁeof Figs. 1 25

to 3; Figs. dededtilng®'mddri®s: idG1ddesl®a magnet which rotates in
response_to rotation of said agitating wheel, and a
5 detector disposed adjacent said magnet.

14. An agitating type washing machine according to
Claim 13, in which said magnet is integrally formed on
a rotary shaft of said motor.

15. an agitating type washing machine according to
- 10 Claim 13, in which said detector is a generating coil.

16. An agitating type washing machine according to
Claim 13, in which said detector is a-magneti;-resistor
element. '

17.. An agitating type washing machine according to ,
15 . Claim 1, in which the operation of said control means
is executed in accordance with the flow chart of Fig. 4.

18. an agitating type washing machine accoraing to
Claim 2, in which the operatin of said control means is
executed in accordance with the flow chart of Fig. S.

20 19. An agitating type washing machine according to
Claim 3, in which the operation of said control means
is executed in accordance with the flow chart of Fig. 6.

20. An agitating type washing machine substantially as
hereinbefore described with reference to any of Figs. 1
25 to 3; Figs. Y. to 1§ or Figs. 19 to 1%.




