- 1 - WASHI NG MACHI NE BACKGROUND OF THE | NVENTI ON The present invention
rel ates to.a washi ng machine of a type which can automatically correct

abﬁaﬁnal 5 conditions which may sonetimes occur. As is well known
the art, in a washing nmachine the rotary blades of the agitator or

pulsator are turped by an electric notor to wash clothes placed in a
washi ng tub of the machine. The notor is usually coupled 10 to the
agitator or pulsator through an endless belt. Sonetines the notor may be
forcibly stopped by a external cause, for instance, when an excessively
|l arge load is put in the washing machine, eriwken foreign matter i s caught
bet ween the tub and the rotary bl ades, or when a 15 bearing s@k?slgl‘d?a
notor is maintained |ocked for a long period, it my burn out ue t

~over-heating.

enpl oyi ng a heat-sensitive fuse or a &

This difficulty has he&&&gfore been elim nated by

built into the notor so that, if the notor starts to over-heat,

application of

current to the notor is suspended. However, in the

case a heat-sensitive fuse is padkGROUND OF THE INVENTION

5
)

10

15
W

20

The present Iinvention relates to a washing
machine of a type which can automatically correct abnormal
conditions which may sometimes occur.

' As is well known in the art, in a washing
machine the rotary blades of the agitator or pulsator are
f.uzned by an electric motor to wash clothes placed in a
washing tub of the machine. The motor is usually coupled
to the agitafor or pulsator through an endless belt.

Sometimes the motor may be forcibly stogped by a
external cause, for instance, when an excessively large
load is put in the washing machine, or when foreign matter
is caught between the tub and the rotary blades, or when a
bearing seizes,

If a motor s mainteined locked for a long
period, it may burn out due to over=heating. This
difficulty has heretofore been eliminated by employing a
heat-sensitive fuse or a self-restoring type protective
unit built into the motor so that, if the motor starts to
over-heat, application of current to 'the motor is
suspended. |

However, {n the case a heat-sensitive fuse is

|
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G UBCHENE { ype protective 20 unit



2npl oyed, it is necessary to replace the fuse with a new one each tine t he
iyt or overheats, and in the case of a notor in whircch a self-restori-ng type

e

gyotective unit is incorporated, it is necessary to allow the notor to cesl ;

‘for a long period of time before it can be restarted. Furthernnra@ﬁ,f
t he conventional washi ng machine suffers fromthe difficulty that the
occurrence of an abnormal condition cannot be detected wuntil the
notor actually over-heats, as a result of which the notor can eventually
10 suffer breakdown of its electrical“ifsulation. If the condition of
rotation of the rotary blades .is detected and the energization of

the notor controlled according to the condition of rotation thus

. detected, theembms¥0&,CUIf e{§ Cnetefda AP ES MREp LAl £hONEdBe wikhhia neWhe
notor can be "detected before the notor overheats. Upon elim nati-on

of the abnor onk ®ecti tiime, thec mptomntoverhdatishe ambhimgthecbase ofinabe
started again. In such a washing machine in which the condition of rotation

'Y

i s detected, RWREATadRabittchala cBR4frrestosing typenpeatechivepidit did
00Ny § b EhaY AR, 1b SpbSEREey b FIBRO RS R R
rotary blkades ggh te10RPOPetSodi ISIC! ¢ Oifle dBR2oRR! 1 | BANANMR ! Hes@d¥tuaTRl -
condition, the nmotor is stopped. This nmethod is - 3- :
: Furthermore, the conventicnal washing machine guffers from
the difficulty that the occurrence of an abnormal
condition cannot ‘be detected until the motor actually (W
over-heats, as a result of which the motor can eventually
10  suffer breakdown of its electrical insulation.

If the condition of rotation of the rotary
blades is detected and the -ene:gization of the motor
controlled according to the condition of rotation thus
detected, then  the occurrence of an abnozmal condition

15 within the motor can be detected before the motor
overheats. Upon elimination of the abnormal condition,
the operation of the washing machine can be gtarted again.

In such a washing machine in which the condition g:;
of rotation is detected, when an abnormal condition {is

20 sensed, the motor, and accordingly the rotary blades, {s
turned in the opposite direction from that in which it is
trying to turn. If turning the motor and the rotary
blades in the opposite direction does not eliminate the

abnormal condition, the motor iz stopped. This method is



consi derably effective in preventing notor failures in a washi ng nachi ne.
In a single-tank type fully -automatic washi ng-nmachi ne, the washi ng tank
(tDb) is.used also as a 5 dehydrating (spin cycle) tank, and frequently
t he Wwashing operation is carried out with the Iid closed. Therefore, in
t he*case where the notor.is stopped as described above, if the operator is
not near the machine; it is often difficult to know that the notor has

st opped because the 10 anount of noise issuing fromthe machine is |ow
under nornmal operating conditions. In alnost_al_,cases where the notor is

| ocked, the cause is an excessively large quantity of clothes put in the
machi.ne. Wen the notor is |ocked by such a |arge 15 | oad, the notor can
be readily unl ocked, and therefore it is necessary to notify the operator

of the locking of cR8Sidessblyi ekfectinceini prevenminpemotar fiajlunes cin a
great deal of tine, §HKNARY THE | NVENTI ON 20 In view of

the foregoing, aff338pPRcPaCRENCY e present invention is to provide a
washi ng nmachi ne which overc S gt \L&entd.qned I e ,Qr
art, is-high in safety, andoaﬁighq%% qﬁﬁ?ggdi op£§%@£d$g$ﬁ§LF%?ed§?ﬁ§°9
and ot her objects machlpaej nveld i Grashing 4tank (tub) is used also as a

5 dehydrating (spin cycle) tank, and frequently the washing
operaticn is carried out with the lid closed., Therefore,
| in the case where the motor is stopped as described above,
— if thé cperator i8 not near the machiﬁe. it is often
| difficult to know that the motor has stopped because the
10 amount of noise {ssuing from the machine is 1low under
| normal operating conditions. . e
| In almost all cases where the motor is locked,
the cause is an excessively large quantity of clothes put
in the machine. When the motor is locked by such a large
15 load, the motor can be readily unlocked, and therefore it
1s necessary to notify the operator of the locking of the
motor gquickly; otherwise, the operator may waste a great
W deal of time. |
SUMMARY OF THE INVENTION |
20 In view of the foregoing, an object o©of the
present invention is to provide a washing machine which
overcomes the above-mentioned problems of the prior art,
is high in safety, and which can be readily operated.

The foregoing and other objects of the invention




<§§2ve been achi eved by the prOVISIOn of a washing machineg in which, when it

detected that the notor is in a |locked state, it is attenpted to turn
the notor in the opposite direction a predetermnned number of tines, and
if the, motor remains in the |ooked state after being turned in the oppost$§?
direction in this manner, as indication is provided to the operator.
According to the |nvent|on,'mhen the notor of the washing machine is
| ocked, for instance, by an 10 excessive quantity of clothes put
into -the washing machine, the notor sd4tedrned in the opposite direction,
and it the notor is maintained | ocked even after turning it in the opposite
di rection, indicating neans operates to indicate the occurrence an

abnor nal 5 0

occurtence of TS ke agnieiRe ¥ rend B R o L REbEFRs iﬁéﬁiw
machine  opersaf ewhi&lifﬁoblﬁhﬁ 1@gaisn detiddited | EIF4NERe mdbbrdegs €3si ng the
anount of clothes in e machi ne. BRI EF DESCRI PTI ON OF THE DRAW NGS 20

Fig. 1 is arlocked askstm,y idi dgr ahtempsedngo atum(am emoton s htig
machi ne construct ed accordingoto this invention; Fig. 2 is a block diagram

showi ng a cont9RRCs SRt digech %éh?ﬁgdm%domWGIi péchimes, and if [ g.
3 1s a flowchanfy R:'E&Vd:de:deniﬁ Pnesfl‘ié piéé’i&a etate after being turned

in the opposite direction in this manner, as indication is
piovided to the operator. |

_ Aceording to the invention, when the motor of LuJ_
the washing machine 1is locked, for instance, by an

10 excessive gquantity of clothes put into -the washing
machine, the motor is turned in the opposite directionm,
and {£ the motor is maintained locked even after turning
it in the opposite direction, indicating means operates to
indicate the occurrence of an abnormal condition.

15 Therefore, the operator can detect the occurrence of the
abnormal condition immediately and make the  washing
machine operate smoothly again, for instance, by
decreasing the amount of clothes in the machine. g;g

BR;EF DESCRIPTION OF THE DRAWINGS

20 ~ Pig., 1 is an explanatory' diagram showing an'
example of a washing machine constructed according to this
inventiocn; |

Fig. 2 is a block diagram showing a control unit

in the washing machine of the invention; and




of the operation of the control unit. DESCRI PTI ON OF THE PREFERRED ”

EMBODI MENTS Pref erred enbodi-ments of the invention will now 5 be
dedcribed in detail with reference to the acconpanying drawings. Fig. 1 1is
an.expl anatory di agram showi ng an exanpl e of a washing machi ne constructed

accordi ng to the_ invention. In Fig. 1, reference nuneral 1 designates an
| O agitator conposed of a hollow cylinder having a nunber of
through-holes 2 inits wall and agitating blades 3 which extend vertically
and radially from the wall: 4, a dehyds &t i«-Nng tank having the agitator
1 at its center and having a side wall wth a plurality of

t hr ough- hol es 15 formed therein; 6, a hollow annular bal ance:

Mater receiving tank provi ddisoudsiide k FRCERPEFAVFRELESIATE thaasi ingieh
Farther i ° Frgof ¢ clacdafiat tRe Rahd el PRS2 Con el eciric
not or coupl ed ‘to a rotagggﬁmfggybuﬁdy:bng pggrggmgﬂjhﬁggg%gghma speed
reduci ng nechani sm conposed 01 a pulTey 9, an endless Dbelt , and a pulley
11. The rotation transnittiBrpfeecedornb2dimentisiabfdithee invengioghuwils now
and 12D mhich_are %S”ELQLLEELfyiﬁ ggéigg 3lé§cﬁgzerence to the acconpanying
5 .
drawings. |
' Fig. 1 is an explanatory diagram showing an

— example of a washing mgchine constructed according to the

invention, In Fig. 1, reference numeral 1 designates an

10 Agitéto: composed of a hollow cylinder having a number of
through=holes 2 in its wall and agitating: blades 3 which
extend vertically and radially from the wall; 4, a
dehydrating tank having the agitator 1 at its center and
having a side wall with a plurality  of through=holes

15 formed therein; 6, a hollow annular balancer positioned
along the upper end opening of the dehydzating tank 5; and
7, a water receiving tank provided outside the dehydrating

A tank 4 and having a water discharging outlet (not shown)
to which a drain pipe is connected.

20 Purther in Pig. 1, reference numeral 8
designates an electric motor coupled to a rotation
transmitting section 12 through a speed reducing mechanism
composed of a pulley 9, an endless belt 10, and a pulley

1l. The rotation transmitting section 12 has dual drive




(:ngchanlsn113 The outer drive shaft 12a is coupled to the dehydrating t ank

- ‘and the inner drive shaft 12b to the agitator 1. 5 - The
notor. 8 is provided with a speed detector 14 which detects the rotational ;
speed. (rpm of the notor 8. In this enbodi ment, a tachoneter generator ﬁa%f
be enployed as the speed detector 14. The above-described conponents of

t he washi ng 10 machi ne are contained within the outer case of the
machi ne and are nmounted through vibration danpi ng nmenbers (not shown). A
control unit 15, which is inplenmented w =hga=m croprocessor, and an
operating panel 16, including operating switches |I5b, I5b', etc., and

indi cating |anmps 15 1l6a, 16a', 16a", ete., are provided on the upper
part of the out as Bot ut of the spee etector ,14 a t he
outputs of" éhﬂé: §9€CFBB &ggsﬁgﬁgh re fonkk (a it FREAPELF: u&ﬁg
applied to the lgnURist 1opal t f Q$%%r [ 5
are applied to a riln\c/le cp'racw orgsfﬁg ﬁg%?)er 2%,35%0;%%%8 lQ?GHB EP&

provi ded on theagpedriding waaReld, End the Dirfiveic! Eivd CshdB¥ ZEZb t6 thel ve
control circuit for a water supplying valve and water discharging valve,

and ot her conposgittator l.-7- The operation of the washi ng nmachine thus

5 - The motor 8 is provided with a speed detector 14
which detects the rotational speed (rpm) of the motor 8.

In this embodiment, a tachometer generator may be employed o

as the speed detector 14. : ' o/
The above-described components of the washing
10 machine are contained within the outer case of the machine
- and are mounted through vibration damping members (not
shown). . A control unit 15, which is implemented with a
microprocessor, and an ope:iting - panel 16, {including
operating switches 16b, 16b', etc., anéd indicating lamps
15 1éa, lea', lé6a", etc., are provided on the upper part of

the outer case.:

Both the output of the speed detector 14 and the .

outputs of other .deteetors, such as & water level o
detector, and applied to the control unit 15. The outputs
o0 ~ of the control unit 15 are applied to a drive circuit for
the motor 8, the lamps 16&, l6b, etc., provided on the
operating panel 16, a plezoelectric buzzer, a valve
control circuit for a water supplying valve and water

discharging valve, and other components.




constructed will be described. During a washing operation, the clothes to

be washed, .water, and detergent are put in the tank 4, and 5 t he po"--\ .
switch is turned on. The notor 8 is then rotated alternately in the

f or way d direction and in the reverse direction, and accordingly, the

agitator 1 is rocked. 1In this preferred enbodi nent, the speed reduction

ratio of the pulleys.-9 and 11 is 1/2, and a speed reducing 10 uni t
formng a part of the rotation transmtting section 12 has a speed
reduction rate of 1/6. Therefore, when the st o¥ 8 makes ei ght revolutions
in each of the forward and reverse directions, the agitator is rocked

t hrough an angle of [ERR]. 15 I f an excessively |arge | oad of

clothes is put in the tank or if the clothes are snaqged bet n th
agitator 1 and the tank 4, ti® agPReFIHOP quﬁe b %to‘bﬁé&"&nd ’&‘I\‘,‘\Fg‘?'ﬁﬁt oihg

ocked. In this caggngtbhefe 3in MleUesLRingd, dotects 20 the |ocked
an

condition of the notor, accordingly applies an output to the control
unit 15. Thereupon, the conmtﬁ;oingm'at washdays aspdriad i6Rl, Orthd toldthes | ot be

opposite direction. An attenpt is nmade to turn the notor 8 in the opposite
direction several wasbed, wWateduriand tdetergentodre putheirc| theetanked, and
unsnagged (o ot et eaUsendl Suitchold "LukRed SH°D mid *nlBEl W ta then
rotated alternately in the forward direction and in the
reverse direction, and accordingly, the agitater 1 is
-/ rocked. ' In this preferred embodiment, the speed reduction
ratio of the pulieys 9 and 11 is 1/2, and a speed reducing

10 unit forming a part of the rotation transmitting sectilon
12 has a speed reduction rate of 1/6. Therefore, when the
motor 8 makes eight revolutions in each of the forward and
reverse directions, the agitator is rocked through an
angle of 240°,

15 _ If an excessively large load of clothes is put
in the tank 4, or if the clothes are snagged between the
agitator 1 and the tank 4, the agitator 1 will be stopped

(L | and the motor 8 locked. '

' In this case, the rotation detector 14 detects

20 the locked condition of the motor, and accordingly applies
an output to the control unit 15. Thereupon, the control
unit 15 causes the motor 8 ¢to turn in the opposite
direction. An attempt is made to turn the motor 8 in the

opposite direction several times. If, during this period,




¢, on the other hand, the notor is turned in the oppositte direction

ggyeral tinmes but remains |looked, 5  the control- unit 15 provides an
tput to suspend the application of current to the notor 8, and further
provi des an output to the operating panel 16 to issue an alarm for g’_’
indicating the occurrence of an abnormal condition. As a result, |ff
the control panel 16, for 10 I nstance, the lanps 16a, 16a', 1l1l6a",
etc., are nade to flicker successi vel y and t he pi ezoel ectric

buzzer generates an al arm sound. Wien the 8 anps flicker and the al arm sound
I's produced, the operator is notified that an excessively 15 | arge anount
of cl othes has been put I n the dehydrating tank, etc. al [ owi ng t he
oper at or tog %y% { e ggve de crl erat ns wll
be descri bed" |n rmre AN ?d‘slﬁtgb% $8° ot il (lé‘cg F’kg

control unit lif iretlovdds,athePlhskh Log gt atleaCes Sk 8Sonhdided. 15A, a ROM

(read-only nenory) 15B, a RAM (random access nenory) | SC, and an 1/0

(i nput/output) port 15@._ fasr thepatbenghandgd thet motorngsi gumed in A

counter A 17 cqQunts hom%pang tines the notor has remai ned | ocked when the
agitator is tJﬁﬁ%d°?PP§ R f 4%&93‘%&r§%??€#? fimee Butogemaing 1lockednt s

how many . the control unit 15 provides an output to suspend the

application of current to the motor 8, and further
provides an output to the operating panel 16 to issue an
alarm . for indicating the occurrence of an abnormal W,
condition. As a result, in the econtrol panel 16, for

.10  instance, the lamps 1l6a, l6a‘', 16a", etc., are made to

£licker = successively - and the piezoelectric buzzer
generates an alarm sound.

When the lamps flicker and the alarm sound is
produced, the operator is notified that an excessively

15 ;a:ge amount of c;othes has been put in the dehydrating
tank, etec., allowing the operator to correct the
situation.

The above~described operations wiil be describhed \;)
in more detail.

20 . Ae shown in Fig. 2, the control unit 15 includes
a CPU (central processing unit) 154, a ROM (read=only
memory) 15B, a RAM (random-access memory) 15C, and an 1/0
(input/output) port 15D for  inputting and outputting
signals.




tinmes the notor has remained | ocked when the agitator 1 is turned in the_
reverse directi‘on. ‘A program as shown in Pig. 3 is stored in the ROM

The Jlocking of the notor during the washing operation is detected
ac¢Qrding to the programthus stored. 10 As shown in Fig. 3,
in S{ep S1, an energization instruction to rotate the notor 8 in the
forward direction outputted by the control unit 15. In Step S2, it is
determ ned according to the output signal of the detector 14 whether or not
the notor 8 is rotating in the forward 15 di rection. If the notor 8 is
not rotating in the forward direction, the cotrol unit 15 applies a signal
to the counter A so that the content of +the counter A is

I ncreased by one (Step S3). In succession, the control unit 15 supplies
an energization instruction } o cause t 8 1to rot?te in

reverse direction (Step S4) GPunter 1%h§°%¥ﬁﬁrB?WuHFFY1§ B@FeFHFn@§t°r
di t | t 2 :
according to a si QEQE s:'e'fﬂaiﬁE q dckal | en I%S ag!‘%ﬁ%&er.ﬂrd{%at thﬁmtt%r

818 rotatlng in the reverse |rect|on erm ne

notor 8.is rotatingekwatedirectidn; WRYEPEéSQ @oudtekOB i I8 SE6ENES, hbWe many
control unit 15 applies an instruction S|%nal to the counter B so that the
count val ue of t he ti@escthe smoten hasedempiond. locked when the agitator 1 is

5 turned in the reverse direction.
A program as shown in Fig., 3 is stored in ¢the
ROM, The .loéking of the motor during the washing
operation is detected according to the program thus
stored. | |
10 As shown in Fig. 3, in Step S1, an energization
instruction to rotate the motor 8 in the Eobﬁard direction
outputted by the control unit 15. In Step B2, it is
determined according to the output signal of the detector
14 whether or not the motor 8 is rotating in the Sforward
15 directioen, £ the motor 8 is not rotating in the forward
direction, the control unit 15 applies a s&ignal to the
counter A so that the content of the counter A is
increased by one (Step S83). In succession, the control
unit 15 supplies an energization instruction to cause the
o0 Motor 8 to rotate i{n the reverse direction (Step 54).
In Step S5, the control unit 15 determines,
according to a signal similar to that {n Step S$2, whether
or not the motor 8'15 rotating in the reverse direction,

When it is determined that the motor 8 is rotating in the




- Step 7, the control (
ithat of the counter B to obtain a.sumC (C = A + B)
e

unit 15 adds the count 5 val-ue -of- the-counter A

term ned whether or not the value Cis larger than a predeterm ned

val ue. If the value Cis determned to be equal to or larger than the

pr edet er m ned
occurred, and an instruction signal is then issued to irndicate the
the abnornmal condition. If, on the other hand, the val ue
Cis smaller than the predeterm ned val «€elf tde next Step 510 is effected.

15 In Step S10, it is determ ned whether or not the washing machine is
still in the normal state; that is, it is determned whether or not

occurrence

predet erm ned _washin

time 20 | has SRYCTRES AdFegsion &pofter

period of ti

of

value, it is judged that an abnormal condition has

BcFRRtERL; Rnit 1P #RR

In"Step S8,-it is

S%Q;

a

d of time h passed. If_the, washing period of
sg'eFE Eﬁﬁ%hing

S0 ol t | Qs | ed . ip St
S2 and Step g?m?fnwgrnm?%%a%peéﬁl_Q%f'{réeec{iaéo:]égoFR%oﬁgsgﬁuhgf .ep

the notor

8

vilue ofacheplabter £ emdréasedebjesaed.  Thereafter, the
control programis executed in the same manner as descri bed above.

apparent fromthe abovelflefthemt7onthehsontrol unit 15 adds the count

5

10

15

20

value of the counter A to that of the counter B to obtain
asumC (C=A + B). ' i

In Step s8, it s détetmined whether or not the

value C is larger than a p'redet.ermined value, If the

value C i{s determined to be equal to or la#ge: than the
predetermined value, it s judged that an abnormal

condition has occurred, a2nd an instzuction signal is then

{ssued to indicate the occurrence of the abnormal

condition. If, on the other hand, the value C is smaller
than the predeteimined value; the next Step 8510 is
effected, | .

In Step 810, it is determined Qhetﬁér_or not the
washing machine is still in the.normal state; -that is, i£

is determined whether or not a p:edetermined washing

' peried of time has passed. 1f the washing period of time

has not passed yet, Step 1 is effected again. If the
washing period of time has passed, the next operation is

‘carried out.

When, in Step S2 and Step 85; iﬁ is determined
that the direction of rotation of the motor B is

As is



I's | ocked such as due to an excessively large quantity of clothes being pugEt
into the machine, the notor is rotated in the opposite direction a
pregerenm ned number- of times, whereafter it is attenpted to operate under
normal conditions. I f t.he washi ng nmachi ne cannot 10 t hen be operated
normal |y, application of current to the notor,,is suspended to ensure the
security of the washing machine, and the |nd|cat|ng unit is operated to

i ndi cate the occurrence of the abnormal condition. Accordingly, even if
the Iid of a single-tank type washing machine is 15 closed, the operator
can pronptly det ecdcosipeabliée Svepr Si7s isoméEdctedher Chereaftér, oplre atontmzin
quickly deal with the trouble, for instance, by decreasing the size of the
load placed in t hPiRSEAMN4S exechgﬁ IR]SNPNBame manneR AR RESFEERRAcabove.
which a rotary bl ade assenb in ece| |ng t ank S t at ed

an el ectric notor, conprisihé ig apparent rom(éh AR 9% iﬁ%éf%? %xﬁn?@
means for det ect i neng1eg %ﬁbfliﬂ?t 88 kReNPhvédd VY < deda8a2sBOLREE (rindY
i nstruct-i on has been 1 ssued .rever.se rotation INnstructing means
for applying,swhertle seapeal isplesiedd i suchhasf duie tdwtasasdcessively large

washi ng machi ne_ of the-invention. is designed so that, when 5 t he notor ‘,’

quantity'of clothes being put into the machine, the moter
is rotated in the opposite direction a predetermined
number of times, whereafter it is actempted to operate
under normal conditions. If the washing machine cannot
10 then be operated normally, application of curren:lto the
metor is suspended £o ensure the security of the washing
machine, and the i{ndicating unit is operated to indicate
the occurrence of the abnorxﬁal condition. Accordingly,
even if the lid of a single-tank type washing machine is
15 closed, the operator can promptly detect when the motor is
locked, Therefore,'the operater can quickly deal with the
trouble, for instance, by decreasing the size of the load

placed in the machine.




0
(§%§ i nstruction S|gnal to sai.d notor to cause said notor to-rotate
the +ﬁm uu& " H[muﬂ (c) means for detecting the fact that said
erse

" signal a predeternlned *nunber of times and_to provide an output signal

ed is received from said" |ocking detectin@

rev ructing neans has issued said’instruction

accordingly; and (d) nmeans for indicatin 2 When sai d nunber-of- tines
detecting neans provides said output signal, t he occurrence of "an
abnormal condition to an operator. 20 : 2. The washi ng machi ne
as clainmed in claim1l, wherein said IocthgFQetecting means conprises neans
for detecting a rotational speed of said notor. 3. The. washi ng machi ne as
clained in claimi1, wherlain Asaﬁa‘;hﬁﬂgshﬁa@imcm nehiélir sheotascynhliades:

an - 13 - operatln panel on atjng smntch for
control ling wa8RFRY Bgerﬁildhsﬂ%ﬁ@'Fﬁ&F&&iP%g F£m$s ¥or & |§§ an

operating CondE&Fng%éﬁméig ) Wgﬁgk?g H@phlne are prOV|ded sald I ndi cating
in

means bei ng coudple 0 sal I ng” lanps and causing said
i ndi cati ng lanps  to opahat fokBra 168RAAE dekbeEORy heona (e Eemddpieg when
ng

said w shi machi ne i s operated under normal conditions to indicate the
occurrence of wheabmsaidalmotondiiis ortg ntsanmgvaahthguthhl motor driving
| instruction has been issued;
{6) reverse rbtation instrncting means for
applying, when a signai representing the £fact that gaid \\J
jo motor has been locked is received from said locking
detecting means, an instruction signal to sgid motor to
cauge sald ﬁoto: to rotate in the opposite direction;
| (c) means for detecting the fact that said
reverse rotétioﬁ. instructing means has issued sald
15 instruction szgnal a predetermined number of timee and to
provide an output slgnal acco:dingly. and
(a) meanslfor indicating, when said number-of-
times détecting means 'provides said output =signal, the
occurrence of an abnogmal éohdition to an operator. U
20 “2. The washing machine as claimed in claim 1,
wherein said locking detecting means comprises means for’
detecting a rotational speed of said motor.
3. The washing machine as claimed in claim 1,

wherein said washing machine ' further comprises: an




10 . 4. The washi ng machi ne as clalne wher ei n
said |nd|caf|ng nmedns conpri-ses means for.causing ni HH ﬂﬂ& ﬂ sai d
indicating lanps to flicker in a predeterm ned order

occup*ence of an abmormal condition in said washing machi ne. 5. The
wasling mhchine as claimed in claim1, wherein said notor Iocklng detectlng
means conprises neans for detecting when a | ocking condition of said notor
is elimnated by turning said notor in an opposite direction, and wherein
sai d washi ng machine further conprises: 20 returnlng means for causing,
upon provision of a signal from said | ockifig aetectlng means representing
the fact that the |locking condition -of said notor has been
elimnated, said notor to operate beginning froma start of a washing

operation in whi chpgpatin®t Orpatay | ogked. whieh operating switches for

controlling washing operations and indicating lamps for

i indicating operating conditions of said washing machine

are provided, said indicating means being c¢oupled to said

5 indicating lamps and causing said 1ndicéting lamps to

cperate in a manner different from that employed when said

BN washing machine is operated under normal conditions to

indicate the o;currence'of an abnormal condition in said
washing machine. |

10 ' 4. The washing machine as claimed in claim 3,
wherein said indicating means comprises means for causing
at least some of said indicating lamps to f£licker in a
predetermined order ¢to indicate the occurrence of an
abnormal condition in said washing machine.

15 5. The washing machine as claimed in claim 1,
wherein said motor locking detecting means comprises means
for detecting when a locking condition of s=aid motor is
eliminated by turning said motor in an opposite direction,
and wherein said washing machine further comprises:

20 returning means for causing, upon provision of a signal
from sald locking detecting means representing the fact
that the locking condition -of said motor has been
eliminated, said motor to operate beginning from a start

of a washing dpe:ation in which said motor was locked.




