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MACHI NE ( The present invention rel ates oper ati.-on
control nethods for washing machi nes, and nore particularly to a )
- dehydrating nethod (spin-cycle control met hod) for 5 washi ng machi nes.
.The basic construction of a washing machi ne of the typg @{yﬁﬂg t he
i nvention pertairns will be described with reference to Figure 1, which is a
sectional side view of the washing macnine. The washing nmachi ne” shown is
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Figure 1, reference numeral 1 designates an agitator
composed of a hollow cylinder in which are formed a
number of through-holes 2 and which has several
agitator blades 3 secured to the outer wall of the
cylinder extending vertically and arranged radially,
and reference numeral 4 desigﬁates a dehydrating (spin)
tub having the agitator 1 at its centre. Through-holes
5 are formed in the side wall of the dehydrating tank
4. A balancer 6 including a hollow annular member is
formed at the upper and opening of the dehydrating tub
4. The balancer 6 is used to prevent vibration of the
dehydrating tub -during dehydration. - Further in Figure
l, reference numeral 7 designates a water receivirig
tank provided outside the dehydrating tub 4, the tank 7
having a water.discharging outlet (not shown) to which
a drain pipe (npot shown) is connected.

In Figure 1, reference numeral 8 designates an electric
motor which 1is couplad ¢o a rotation transmitting
section 12 through a speed reducing mechanism including
a pulley 9, an endless V-belec 10, and a pulley ll. The
rotaticn transmitting secticn has dual drive shafts 1l2a
and 12b which are coatrolied by a spring clutc
mecnanism 13. The outar drive shaft 1l2a is coupled to
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and 12b which are controlled by a spring clutch mechanism 13. The outer
drive shaft. 12a is coupled to 2 the dehydrating tub 4, and the inner
drive shaft -12b to the agitator 1. The above-descri bed nechanisns are al

i nistall ed through a vibration preventing buffer (not shown) in 5 t he -
outer casiAg (not shown). A control device using a mcroconputer and an
operating .section incl-udi-ng operating switches are provided on the upper
part of the outer casing. The out puts of a water |evel detector and

ot her detectors are applied to the control 10 device. The outputs of
the control device tie agpydeating atdbi 4 andcthé innet hérivvé oshdftal?nl ve
cont r oM rcui t fortﬁgvggfﬁaéggmﬂying val ve, a water discharging valve, and
other circuits. In Wwashitg, r1nsing and dehydrating operations with the 15
washi ng machine, the clothes to be washed (the |oad), water and detergent

are put in the tub ¥he ankbdvisaddte ipRder nevhbabshs taFdedian. indtadiegsul t,
the notor 8 is rotated alte-rna,tbel%%// in the forward. dir.ection ang-in the
h3F °

reverse direction, %ﬁﬁp%ﬁﬁxﬁcﬁﬁ1 ﬁ?ﬁa%ﬁﬁ%ﬁﬁﬁﬁnﬁ guféer (P85k8 ?8)e$?ect

washi ng. ~As Zontrothedobyen casbngi inohesbowniol deevpobrolhdevdsdi nging a

operation is conti gﬂ%éégmﬁuwﬁd%w ThRedoperh Ofhdf dddBoneheyRginghe
wat er i s di scharged. Thus, the mashlng Cécle has been acconpli shed; and
the dehydrating (spPRETabAR® Felsches ang, pEgvaded PR (e Ry °F
cycle, the spring cthéchuterhacasing3 | Thepevcatpdtso ot at evatexr shavell2b
together with detector and other detectors are applied to the control
c 10 device. The outputs of the control device are applied
— to a drive circuit for the motor 8, a valve conttol

circuit for a water supplying valve, a water
diécharging valve, and other circuits.

In washing, rinsing and dehydrating operations with the

15 washing maéhine,'the clothes to be washed. (the load),
water and detergenﬁ_are put in the tub 4, and then the
powér switch is turned on. As a result, the motor 8 is
rotated alternately in the forward direction and in the
reverse direction, and accordingly the agitator is.

20  rocked to effect washing. As controlled by a timer in

| the control device, the washing operation is continued
for a predetermined period of time, whereupon the water
is. discharged. Thus, the washing cycle has been
accomplished, and the dehydrating (spin) cycle is

25 carried out. '

In the dehydrating cycle, the spring clutch mechanism
13 is operated to rotate the shaft 12b together with
the shaft lZa,' The motor 8 is rotated in one direction
only so that the dehydrating tub 4 is rotated through

30 the pulley 9, the V-belt 10, the pulley 11, and the
'rotation transmitting section 12 by the motor 8. 1In
this case, the speéd of rotation of the dehydrating tub
4 is determined by the speed reduction ratio of ‘the

J



the shaft 12a. The notor 8 i's rotated in one direction only so that the
dehydrating tub 4 is rotated through 30 the pulleys§, the V-belt 10, the
pulley 11, and the rotation transmtting section 12 b&; he motor- 8. In thi,s
case, the speed of rotation of-the dehydrating tub 4 is detern ned by the
.speed reduction ratio of the 3 pulleys 9 and 11, and the speed of
_srotation of the_rotor 8 is deternined fromthe nunber of poles. 1In the
case of an induction notor, the steady-state speed of rotation is 900 rpm
Wien the speed of rotation 5 reaches this value, the dehydrating
operation .js stagrted the ahove-descri bed _conventional  dehydrating
mothod, PRELF¥S o i&ﬁ‘%ofifheaaﬁh%?aﬁ%ege‘{ (Bt EOBRAERORSE iSHFod: at ol ngter
t he rot ahooor o8 tiheddsbydiaedngrombthe numbersiofr pedest.he Inpedm@ of rotation
of the tubsguibekly rieachas ' s d L Lon,. 0 rpm
Thereforggs%.??gﬁ*céhtrlfuégﬁlﬁgggg igﬁﬁbﬁﬁgéﬁg g%g#%egpfggtﬁgpmef cl ot hes
in the t¥PEItionith PR o JM9n the spaeatk ok Fhdtisinde of the tub 4, as
a sesul tr&dcHds thilli challig, dethdlr dehRarhdlngt ropatat ¥odr 3lses and produce

| arge anpunts...of noise. ~Such vibration cannot be conpl etely absorbed by
the bal aht®F*® provided at the upper end opening of the tank 4. The
dehydrating tub 4 may be-intermttently rotated 20 nmerely by controlling
t he peri o€ bZzabkAR ;Rhat \[4 e Sl e force of
rotatioﬁggugﬁ?oggﬁg%t?gbggég%asQ%nghgaﬁgflh?%gsﬁ?ﬁg;Pgag% P?g'met

cl ot hes)thet rpsatings3h| &heo dﬁ?’fﬁde”\ﬁé:%ug‘d?e ispetigch tha

immediately after the rotation of the dehydrating tub ‘
10 is started, the speed of rotation of the tub quickly B o/
reaches a high speed of rotation of 900 rpm. i

Therefore, a high centrifugal force is abruptly applied
to the wet clothes in the tub 4, which tends to shift _
the latter to 6ne_side of the tub 4, as a result of _

i5 which the dehydrating tub strongly vibrates and produée
large amounts of noise. Such vibration cannot be
completely absorbed by the“baianqgr 6 provided at"tﬁé
upper end opening of the tank 4.

The dehydrating tub 4 may be intermittently rotated

20 merely'by controlling the period_of energization of the o
motor 8. However, since the force of rotation due to
inertia depends on the weight of the load (the wet ~
clothes), it is impossible to achieve accurate speedi

control with this method.

25 On the other hand, the dehydrating tub of a fully
automatic washing machine in which the'thydfating tub
is used as the washing tub also is laréér than that of
a twin-tub éype washing machine in which a washin@ tubp
is provided separately from tne dehyd;ating tub. -

30 Therefore, the noise output and vibration of the former
are generally largér than of the latter. fﬁ-orde;“to
ainimize the amount of noise and vibraﬁion, a balancer

for causing -the dehydtating tub to rotate in a



control with this method. 25 On the other hand, the dehydrating tub of
a fully autonmatic washing machine in which the dehydratlng tub is used as.
the washing:tub ‘al sois |'arger than that of a twin-tub type washing machi ne
in which. a washi ng tub.is provi ded separately fromtne dehydrating tub. 3-0
Therefore, the noise output and vibration of the former are generally

| arger than of the latter.- In order to mnimze the anount of noise and
vi bration, a. balancer for causing -the dehydrating tub to rotate in a 4
hori zontal plane is provided at the upper end opening of the dehydrating
tub; however, a bal ancer cannot sufficiently elimnate the production of

noi se ¥fd vibration. -5 Recent]y, thin fabrics and delicate fibres such

as wool are often Wﬁ&hﬁ%dd&ﬁidﬁaﬂéVf§h¢98vﬂ@&@'9€ thénubB%rcqmﬁﬂﬁﬂéqﬁﬂg
dehydrating operation, onléegwgrﬁgeed Qf rotation, which'i.s consider

hi gh (900 rpm, i's 9% obiBe SRfetuiot e YRy \Aﬁsll?é&alnﬁ%uc‘ha‘%{‘%to
machi ne and dri ed |sufa.‘1dﬁieyﬁﬂgt i elpimira tehi thei produattddnatoSuabiaehigid
speed, an excessivelyy centrlfugal force tends to be applied. As a
result, the clothes cantbe éxcessivel y dehydrated and danmaged or creased.
This difficulty cannot be elimninated even if the period 15 of '
dehydration iss. decrn%wﬁlqr, tdpd nd efattriadls nghd el iscd 4 eF i ddserduch ray alord

utilizing a timer. ‘are often washed in a home washing machine. 1In the
conventional dehydrating operation, only one speed of
_ totation, which is considerably high (900 rpm), is
N\ . provided. If woollen clothes are washed in such a
10 machine and dried in a dehydrating tub which is rotated
at such a high speed, an excessively high centrifugal
force tends to be applied. As a result, the clothes
~can be excessivelyxdehydrated ana damaged or creased.
This difficulty cannot be eliminated even if the period
15 of dehydration is decreased or the dehydrating tub is
| intermittently rotated utilizing a timer.
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5 SUMVARY OF THE | NVENTI ON An object of this invention is to provide a
dehydrating nethod for a washing nmachi ne by which the ahgve- descri bed
difficulty is elimnated, .that is, with 5 whi ch, dugkng the déhydrating.
operation, the shifting-of the 1 oad to one side of the dehydrating tub is
prevented, and production of |arge anounts of noise and vibration is
prevent ed. Anot hert. object of the invention is to provide a 10
dehydrating nethod for a washing ngchine by which not only strong fabrics
such as cottons, but also nore delicate fabrics such as wol |l ens can be
dehydrated wi thout damage or creasing. In accordance with the inventigg

"t ub

there is provided a 15 nmet hod of dehydrating a | oad of clothes in
of a washi ng machi ne, m@b BAﬁQ”BEi§§§ p@Eﬁ&fBﬁ of : (a) detecting the fact
that the operation of sarg-washrﬁg—ﬁatzrﬁe—rs—rn an initial stage of a

dehydrating operation; 6 (b) insaidinitial stage of said dehydrating
oper ati onan’ YrAfdctd o th i3/ PfeA VB EPEL Gk d Ofr v UL ISt @&RF MELe DY | 0d Of
time by (h%ﬁ etgctlng a speed of-gotatlon of ,said tank; 5 (1)
det ect i ng™H8PRert W ARot¥aAFHE eBACBENP oM | BRLER UL NGt BRYER has reached a
pr edet er mdesérlibedsdéédichiltgt abi ehimandtéd)i thapobsdedieni on of the fact
thay sai dybylpyl, S dut {rY AN aBhyd2h€ihWopRealioMe! Wil NP SA g

of the load to one side of the dehydrating tub is

prevented, and p;pduction of large amounts of noise and

vibration is prevented. o =

P - - u

Another object of the invention is to provide a -

10 dehydrating method for a washing machine by which not
only strong fabrics such as cottons, but also more
delicate fabrics such as wollens can be dehydrated
without damage or creasing.

In accordance with the invention there is provided a
15 method of dehYdrating a load of clothes in a tub of a
washing machine, which comprises the steps of:
{a) detecting the fact that the operation of said
washing machine is in an initial stage of a dehydrating
operation; )



10 predeterﬁined condition of |ow speed rotation for a predeterm ned
period of time; and (c¢) rotating said tub at high speed when said

ptedet erm ned peri

od ‘¢f time has passed, the speed being swtched to high

speed or. | ow'speed, as the case 15 may be,- by nmeans of a frequency

converting neans.
si de vi ew show ng

In the acconpanying draw ngs:- Figure 1 is a sectional

a-si-ngte-tank, agitation-type washi ng machi ne which

practices the nethod of the invention; 20 6 Figure 2 is a characteristic

curve diagramind
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essential part of
showi ng t he out put
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dehydr%ﬁlng met hod of a washi ng machi ne according to the invention; Figure
| ock di agram of a dehydrating operation control

section formng an
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di agram show ng a

ctdxmsr cdetwmttedarlmlsa rfeasinesh @/ pomdedretravi ned Elog'urs@e@d of

Flgure 9is a flowqgggklggowhﬁg the control operation

(iii) upon detection of the fact that said tub is in
rotation at said low speed, maintaining said
predetermined condition of ‘low speed rotation for a
predetermined period of time; and -

(c) rotating said tub at high speed when said

‘predetermined period of time has passed, the speed

;being switched to high speed or low speed, as the case

V) 10
15
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may be, by means of a frequency converting means.

In the accompanying drawings:-

Figure 1 1is a sectional side view showing a
single-tank, agitation-type washing machine which

practices the method of the invention;

Pigure 2 is a characteristic curve diagram indicating
rates of rotation of a dehydrating tank in a



of the control unit; Figure 10 is an explanatory diagramfor a description
20 of a dehydrating nethod for a washing nmachine in ﬁgcordance wth a
second enbodi nent of the invention; Figure 11 is an exp¥#fnatory di agram
showi ng an ordi nary washi ng procedure; Figure 12 is a flow chart_show ng
the control operation 25 of the control unit in the second enbodi nent;
Eigure 13 is a bl.otk -diagram of an_operation control mechani smenployed in
a dehydrating nethod for a washing’nmachine in accordance with a third '

enbodi nent of the invention; and 5 Figure 14 is a flowchart show ng the
control f trpl u t rdeMm ent, Preferred
enbodi mn?g%g?&ﬁ@ﬁ nvtlJe&thfbﬁ 59 nwgvsvhf)'g dgngacrpbed WY (ﬂgere%ce to tgﬁe

acconpanyithg dﬂaﬂpﬁg9naFlgure 2 |s a characteristic dlagran1|nd|cat|ng t he

10 speed of a dehydrating tub operated according to a dehydrating.

met hod of _the inyention. _Figure 1 is a_ sectional sjde view of the washing

machi ne WRRHEHr dctic &y b]t‘?f'dg ‘51’9‘??1’6?:1‘“ o 2 fehYIFREIRG oPperagien

construct conteblt becedshi igrmhnhi an essehtibdbrpadtt bt tid descri bed

bef re. | the invention, the notor 8 of. the above-described
i ng n%gﬁﬁggg?égggég%ded with a speed detector 14 for detecting the

speed of rotation of the notor 8, and the output of the speed detector 14

20 i's mghu:edatolghea cwabéebrﬂe\alca@ramThEnéﬁeeg deleecé@tpimy be, for
i nst ance, t.ach ter Fgenera or. The achor?t er ge§er at OI‘ rray be

repl aced H?Vﬁfaévl ﬁquency converter in

Figure 5 is an explanatory diagram showing a washing - "/
procedure; ' : ' .
10 Figure 6 is an explanatory diagram showing a water-added

dehydrating operation (spin-and-rinse cycle), which
forms an essential part of the washing procedure;

Figure' 7 1is an explanatory diagram showing &
dehydrating operation included in the washing procedure:;

15 Figure 8 is a block diagram showing a control unit and
a frequency converter in Figure 3:

Figure 9 is a flowchart showing the control operation s
of the control unit;

Figure 10 is an explanatory diagram for a description
20 of a dehydrating method for a washing machine in
accordance with a second embodiment of the invention;

Figure 1l is an explanatory diagram showing an ordinary

washing procedure; '

Figure 12 is a flow chart showing the control operation
25 of the control unit in the second embodiment;



i.ncludes a rotary plate having a detecting hole and which is secured to the
shaft of the nmotor 8,- and a 25 U-shaped angl e detector with a g}
light-emtting sectlon and a |ight-detecting section.- The washing machine
further has a frequency converter 16, a control unit 15, and an AC cl ock
circuit 17% The.control unit 15 controls agdrive circuit for the notor 30

8. The ou(put si gnal—-of ‘the control unit 15 Is applied to the frequency
converter 16. The output signal . of 9 the AC clock circuit 17 is

supplied to the comigireini3d 1. a bIbekAGrﬂgrdﬁ(BﬂWHHt%Fé%aifbﬂﬁﬁﬁh&Ebe a

transfgﬁner 17a, resi $LQN5S 17b qp a d|%%§ é&c, a trapsistor_ 17d.
shing, rinstS ﬁzg F&hyaTarhag C)}@I e3 YaTREARE RV FPEG But

according to a setWﬂﬁhﬂmﬁ;qﬂqh%nhwenascsthﬁnca ﬁugbr@!&nlndlemhnaﬁm&nmg

operation, after tty§(gﬂg:q%§eanb§r apdq detergent are |oaded into the
dehydrating tank, the power swtch is turned on. As a 10 result, the

notor 8 is rotated alternately in the forward direction and in the reverse
direction. As con‘@rlqldz@d Iy idea OPEG@ERMNL OShowindTBEhe Nedier SOgddation

devi ce, the above-d |bed in peration erfo d for a
predet er mi ned peri && 0% S W%§Ed ﬁﬁg 135Eh Fhérga tB$2%1 s di schar ged.

Thus, the washing operatlon has been acconplished. Next, in the rinse

cycle, a water-add@qe%%fmﬁatémm@éﬁg 08¢ (¥Rt efnvé:&ﬁﬂ{je i 1 Iy 9 be

spinning) and an ordinary. r|nS|n% peration (ordinary spin) are
alternately carri 8@sEied wikd ﬁSFHenCﬁaFQrt%ﬁd%ﬂc°mPanY1ng draW1n95°

i_/ o Flgure 2 is a characteristic diagram indicating the
10 speed of a dehydrating tub operatea éccording to a -
dehydrating method of the invention. Figure 1 is a
sectional side view of the washing machine which
practices the method of the 1nventlon. The
construction of the washing machlne is 3¢m1lar to that
15 described before.

In the method of the invention, the motor 8 of the
above-described washing machine is provided with a
speed detector 14 for detecting the speed of rotation
of the motor 8, and the output of the speed detector 14
20 is applied to the control device. The speed detector
KJ) may be, for instance, a tachometer generator. The
' tachometer generator may be replaced by a device which
includes a rotary platé_haying a detecting hole and
which is secured to the shaft of the motor 8, and a
25 U-shaped angle detectbr.with a light-emitting section
~ and a light-detecting section.

The washlng machine further has a frequency converter

le, a control unit 15, and an AC clock circuit 17. The
control unit 15 controls'a drive circuit for the motor

30 8. The odtéut signal of the control unit 15 is applied
. to the'frequency'conéerter i6. The output signal of



dehydration” is intended to nean the discharging of detergent fromthe | oad
while new water is being added from above. In the wategpadded dehydration
cycle, the spring clutch 25 ~ mechanism 13 is operatedto rotate the

shafts 12a and 12b together, and the notor 8 is rotated continuously-in one

direction only. Wen the notor 8 is energi zed, the dehydrating tank 4 and
the agitator 1 are rotated. Howeved, in the initial stage of the

wat er - added 30

‘carried o
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t hus appl
wave 5
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speed of
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dehydration cycle, the water adding operation is not yet

The out put of the _speed detector 14 i3 supplied to the

—

control ukhe 36 cdpckheiseNdt Rdnds iswpRAd eAC tq ddte @andal MRidn i npyl
whose phage.is 1e ac 1OL6aW® dAgcuial pf tike paser Jg egeency applied to the

|ied to,the transforner, 17a e the voltage of the input
PROF R 805 FRSIEE SRSt i ansh U | & CHe et ed to hal
andeat tfapaisoor bi7dhe di ode 17c. The current applied to the

transistor 17d is limted by the resistor 17b, and the resultant sinusoi dal

half wave is shaped into a rectangul ar wave by the transistor 17d and the
resPst or WEshingnupkdnpingupt Aehydzating Gt oS0 3f BIHRTHIVRERL 10

81 gtk eV dhaling b dd AN 00 LA log,

Obnrp Ch i s theé ordinar | peed of rotation 15

the dehydehothgs: amatey, ahéd cisfiendenmi ares lgisidcksiahcoutiput to the

frequencyngQHEQLfﬁgléaﬁﬁ,tgﬁé OMdr switch is turned on. As a
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result, the motor 8 is rotated 'alternately in the
forward direction and in the reverse direction. As
controlled'by the operation of a timer in the control

‘device, the above-described washing operation is

performed for a predetermined period of time, and then
the wash water is discharged. Thus, the washing
operation has been accomplished.

Next, in the rinse cycle, a water-~added dehydration
operation (water is added .dﬁring spinning) and an
ordinary rinsing operation (ordinary spin) are
alternately carried out. The word “water-added
dehydration"'is.intended'to mean the discharging of
detergent from the load while new water is being added
from above.

In the water-added dehydration'cycle, the_spring clutch
mechanism 13 is operated to rotate the shafts lZé'and
12b together, and the motor 38 is rotated continuously
in one direction only. When the motor 8 is energized,
the dehydrating tank 4 and the agitator 1 are rotated.
However, in the initial stage of the water-added .
dehydration cycle, the water adding operation is not
yet carried out. The output of the speed detector 14
is supplied to the control unit 15. On the other hand,
in the AC clock circuit 17 aa input whose phase ié the

15.

of

U



the parts of the power waveform which are shown shaded in Figure 4 are
applied to the notor .8, The frequency of the shaded parts is one-third of
I “¥requency (50/60Hz). Accordingly, the speed
rotation of the notor 8 is also reduced to one-third, and the:speed of

t he fundanmental 20

rotation of the dehydrating tub 4 is decreased to one-third of the ordinary
Thus;lphe washing in the dehydrating
tank is dehydrated for a predeterm ned period of time while the dehydrating

o eatod to DY | ot Ak 2hs ! MRak O PERY BLwdO iBELIRG LLIEASNELY P
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when the speed af rotation of the motor 8 reaches a

et

value such that the speed of rotation of ‘the

dehydrating tub 4 is about 300 rpm (i.e., one-third of

900 rpm, which is the ordinary high speed of rotation

an output to the frequency converter 16 so that only

of the dehydrating tank 4), the control unit 15 applies

the parts of the power waveform which are shown shaded

in Figure 4 are applied to the motor 8. The frequency

of the shaded parts is one-third of the fundamental

~ frequency (50/60Hz). Accordingly, the speed.

of

rotation of the motor 8 is also reduced to one~-third,

and the speed of rotation of the dehydrating tub 4 is

decreased to one~third of the ordinary high speed of

rotation thereof.

for a predetermined period of time while the

dehydrating tub 4 is being rotated at the low speed of .

300 rpm.

The low speed should be selected to be lower than

the

Thus, the wéshing in the denydrating tank is dehydrated

resonance point at which the dehydrating tank vibrates

maximally, and the#efore,the low speed is not limited

to 300 rpm. That is, the low speed may e set to a

value in a range of about 300 rpm to 450 rpm.

The

5



decreased as nuch. 15 Thereafter, high speed rotation is effected. That
is, the adding of water is started and the notor 8 is nti nuously

operated. The speed of the notor 8 is increased until The speed of rotations
of the dehydrating tank 4 reaches 900 rpm During this high 20 spéed
rotation, noise and vibration due to eccentric rotation are scarcely
produced because.the-percentage ofltontent of the water in the |oad has
been decreased by the previous bal anced rotation. Bal anced rotation is
carried out also in the step_of final hydration _as 25 shown in Figure 7.
Bal anced PBEERF&RDWPEI the [ Noh HRdYe afet™te . LoMheSRRAM rotLuni t g -and
t he frequeacyeFerteudt efo 18si NbRilgneed3 rotaltidaa Wikl (st icdpiy ocessing

unit) 15A ) Rggééggag only nenory) 15B, a RAM (random access nenory) 30
15C, and 5n P/ or %D for inputting and outputting signals, as shown in

Fi gure B. 12 15B. During the dehydrating operation, the notor speed is

controll egyagagr dhignteat BbEaRIOH! afhe MNELa tHE POLHL 1S IS iy 0i zed, the

CPU_15A recei yvés the ouf put si.gnal” of the tachoneter generator 14
ChrBugh  AGAYRBSBORY THB da LOMeZ: THHALL SR ARAOTARGRBAIRE S of t he

not or 8 haseresfochedthke lvaluhazmt lihitdle ttemdemeyd tof ohitfat it e t he
dehydrat i ub.d s 0 4. An Flgure i s erati.on. i s repeatedly
carried oggdko%f 6%% Idregl:?d(()ta%pll?t% stll'wﬁ'al ?)s'egbpay:l n& V\All'lg%ﬁ inlngdi cates that
the speedsbiftad R orng hatde eRfhefhehadahydratbinavhtyR, t Hetsdehydrating tub

is rotati pgs@tidROwiPM béegilckly corrected, and therefore
10 eccentric rotation, accompanied by large'amoqnts of W/
noise and vibration, 1is scarcely caused. During
balanced rotation, about 60% of the water in the
‘clothes is removed, and the weight of the load is
decreased as much.

15 Thereafter, high speed rotation is effected. That 1is,
the adding of water is started and the motor 8 is
continuously  operated. The speed of the motor 8 is e
increased until the speed of rotation of the
dehydrating tank 4 reaches 900 rpm. During this high
20 speed rotation, noise and vibration due to eccentric
rotation are scarcely produced because the percentage
., of content of the water in the load has been decreased ;;/
by the previous balanced rotation. Balanced rotation
is carried out also in the step of final hvdration as
25 shown in Figure 7.

Balanced rotation will be described in more detail.
The control unit 15 and the freguency converter 16 in
Figure 3 include a CPU (central processing unit) 15A, a
ROM (read-only memory) 15B, a RAM (random access memory)

30 15C, and an I/0 port 15D for inputting and outputting
signals, as shown in Figure 8.



Fi gure 2), and then the next step S2 is éffect ed. The instruction of

rotation applied to the: notor 8 15 until the step S2 is effected causes %( :
the notor to rotate at<its fundanental frequency (50 or 60 Hz) as shown in
Figure 4. In the stép S2, an instruction of -rotation of one-third the

fundanmental frequency, as shown shaded in Figure 4, is outputted.
Therefore~"the 20 --dehydrating tank is roggted at a | ow speed of . 300 rpm
‘which is one-third the high speed of 900 . rpm In the following step S3, it
is determ ned whether or not the dehydrating tub has rotated at 300 rpm
conti n'.tggusl y for aXretsdrmmm asdspewnodnofFigume ke 2bBoredt Ha the ROM
pr edetef mi ned peri of ty o jqure 2) t..ste
S4 is effected. | n??’r?(e)' stﬂgﬁﬁa%ﬁﬁeﬁ&ééjﬁﬁ%ﬂ %A:Ilr%ia%'ontha% t]1(?;Dn‘!e}§£t(hsl‘:'féoedo
that of the fundamdrft afFoRFERMASRLYESOFEDNGYL LT stifangEaAIEIBr t Hhehe the

i nstr ugt ion of rgt alotor af i32en_<|a_ﬁ§@é_ﬁﬁr,]HEhe gmrﬁﬁnrﬁecé{i@ééﬁﬂ &ﬂ'bﬁ:t
rotated at a:high speed. ed rotation.is follo y
dehydrati ng _(Ssr)er at o9 F i%‘%aﬁ?%%m%ﬁggf BFREEPrRYetdr ﬁé’&gggr' §d 167&
tine. The dehydp@ritndShopadatderernineas sdhqiiheshed aot Hheempesid tdfe the
predeternined peri qdt®r B has!r@BCHSA itheFiviNs Ae AHEcHERNY aedd of
operation i ncludi ng bal anced ot St | o% s, carried ‘%l?ﬂ . as 32) scri bed _abaove. In
t he above- descri bed SR et | thRe NN IG SFOR 1 48 | hePBr dPharyp
manner, and the sp@dguse 20. ThdsabpenabiohhésmepeaBediky erdori&d dutat ,

when the 10 until an output signal is obtained which indicates that

1;; the speed of the motor 8 has reached the value at which

the dehydrating tub is rotating at 300 rpm (t; in
Figure 2), and then the next step S2 is effected.

The instruction of rotation applied to the motor 8
15 until the step S2 is effected causes the motor to
rotate at its fundamental frequency (So_or 60 Hz) as
. sﬁoWn in Figure 4. 1In the step s2, an'instruction of
rotation of one-third the fundamental frequency, as
shown shaded in Figure 4, is.odtputted. .Thérefore. the
20 - dehydrating tank is rotated at a low speed of 300 rpm,
which is one-third the high speed of 900 rpm.

In the following step S3, it is determined whether or

not the dehydrating tub has rotated at 300 rpm

continuously for a predetermined period of time. When

25 the.predétermined'period of time has passed (ty in
Figure 2), the next step S4 is effected.

In the step S4, the instruction of rotation at
one-third that of the fundamental frequency (50/60 Hz)
is changed over to the instruction of rotation of

30 © 50/60 Hz. Therefore, the motor 8 is rotated at a high
speed. | .



speed of rotation reaches about 300 to 450 rpm the dehydrating tub 4 is
rotated at the | ow speed. However, the foll ow ng net may .be enpl oyed

i nstead. "At the start of the washing operation, the oggﬂating 15 ° section ..
applies an input signal to the control unit 15 so that the dehydrating tub
4.is rotated, for instance, at 300 rpmfor -a predetermined period of tine
inthe initial stage of the water-akdled dehydration cycle, nanely, a | ow
speed rotation instruction is applied at 20 the start of rotation of the

dehydrati tub. That is simlar to the above-described first enbodi ment,
Lhe washi nEhepBighi GReRS. CRTA MRS SRHLOVER cBY( & JREEA iod s
dehydr at i oppégaeidecivdchThis esponiedhoutonfsol aurptedet gxmtiviedes -an out’ put

so that the §§ggd (% Zéme rot@ﬁ#on%é)r{%&;lkeu riydg f tnub is set to 300

rpm(in rel Se to thé out put reque onver 16) fromthe
start of r@@@@mbhlSWWdI@taﬁh%nﬁ@ﬂl¢ﬁﬁﬁhQﬁP#¢ﬂ?ﬂQﬁmﬂﬂﬁdmpqﬁm9db@éh descri bed

withgreferepge (@581£L§1§hﬁgt@ﬁatlc agitation-type 30 washi ng machi ne,
the technical concept “thereof 1is applicable to all washing machines

whi ch have dehydrating tubs such as tw n-tub type washi ng nachi nes 14
and pul serrrpedahedratinyeoge)iomshhabudindgi baiantbd apasaatiomn of a

zfgﬁggrgnagghgggéb?% the égV&g&ép{}g&lAb&&qdescrl bed. Figure 2 shows a

RHurd® 1 o7 i ng machi ne of the second
enbodi nment . In the washi ng operation, the clothes, water and detergent

are placedpjn ¢iie debydrabsogibe® %rddineat,! hen@OWRItor 8 is
_ started in the ordinary manner, and the speed of U
10 rotation of the motor 8 detected sco that, when the
speed of rotation reaches about 300 to 450 rpm, the
dehydrating tub 4 1is rotated at the low speed.
However, the following method may be employed instead.

At the start of the washing operation, the operating

15 section applies an input signal to the control unit 15
so that the dehydrating tub 4 is rotated, for instance,-
at 300 rpm for.a predetermined period of time in.-the
initial stage of the water-added dehydration cycle,
namely, -a low speed rotation instruction is applied at - -

20 the start of rotatiom of the dehydrating .tub. That is
similar to the above-described first eémbodiment, the g‘)
washing operation is-carried out, and thereafter water-
added dehydration is effected. Thereupon, the control
unit 15 provides an cutput so that the speed of

25 rotation of the dehydrating tub 4 is set to 300 rpm (in
response to the output of the frequency converter 1§8)
from the start of rotation.

While an embodiment of the invention has been described
with reference to a fully automatic, agitation-type

30 washing machine, the technical concept thereof |is
apolicable. to all washing machines which have
dehydrating tubs such as twin-tub type washing machines



Switch is turned on. As a result, the notor 8 is rotated alternately in
the forward direction .and in the 10 reverse direction, and dccordingly
t he agitator 1is also-rocked. Controlled by a tiner in the contro
devi ce, ;t he -above- descri bed operation.is continued for a predetermn ned
peri od of‘tlne and then the water is discharged. Thus, the washing
oper ati on"has been 15-- - acconplished, and t4e rinsing operation is
effected. In the rinsing operation, a water-added dehydration and an
ordinary rinsing operation are alternailvel carried out., In the

wat er - added dehydr 8PfoRUEFEFEOPRFRE RS, { ieF E8%it P (AT I8 RRGhinGSer at ed
to rotwte the shaft .12b 20 together with the shaft 12a, and the notor 8

Sprotated In one fhLeetad QBLY or WhaLhta TBhLaBaLE: CBE" Uhtedosdit 1on

dehydrating tub 4 tat or are ro initia
stage of the materwaééehedéﬁ§ﬁ¥b?¢®n cycle, the water adding operatlon is
not 25 carried out. As shown in Figure 10, when the speed of the notor 3
i ncreases to rotat .t he dg gﬁratlng roI deV|ce

0
provides an out put 8“5?0 8wﬁn?o?t%n$%ﬁd %ﬁ)ﬁgrﬁa?ﬁégﬁﬁerg
successi on, Bhe nowesh3fg mna&himest aft etheagaeapndnenbsl ismerdd ofInhemeDtor

8 is increased unt Wb shifg SBESQaQﬁ?Bhetﬂ%hﬁdb%hbgg mng&e%&be%a¥@anW@ are

This operation is.repeatéd abqut five_ti h ed. of 300 rpm’is the
upper linmit val ue Bééﬁﬁ@elﬂ:?49I?ﬁ&ﬁdf?%&PqhE“PeéoﬁHH%et%%?thStRﬂ?ﬁﬂ]the
dehydrating tub 4 wwheshedsresiredd yoh.as adessr cbedls, theéehoter 8THa

|nEefn1ttent OpefakbgthE ngepggggiﬁllﬂgthe forward.dlredtiOn and in the
N : 190 reverse direction, and accordingly the agitator 1 -is
also rocked. Controlled by a timer in the control
device, the above-described operation is continued for
a predetermined period of time, and then the water is
discharged. Thus, the washing operation has been
135 accomplished, and the rinéing operation is effected.

"_In the rinsing operation, a water-added dehy&ration and
an ordinary rinsing.operétion are alﬁernatively carried
out. In the water-added dehydration cycle, the spring
clutch mechanism 13 is operated to rotate the shaft 12b _

20 together with the'Shaft'IZa, ahd the motqf's_is rotated:
. in one direction only. When the motor 8 is energized,
(N ... the dehydrating tub 4 and the agitator 1 are rotated.
-However, in the initial 'stage of the water-added
dehydratlon cycle, the water adding operation is not
25  carried out. '

As shown in Figure 10, when the speed of the motor 3
increases to rotate the dehydrating tub 4 at 300 rpnm,
‘the control device provides an output to stop the motor
8 for a short perlod of time. In succession, the motor

30 8 is started again, and the speed of the motor 38 is
increased until the speed of the dehydrating tub
reaches 300 rpm.

3



tank at the | ow speed of

t he second enbodi nent al so. During bal anced rotation,% he speed of
n

of the dehydrating tub is lower than the resonance poi

and 10

therefore the | oad does not have a strong tendency to shift to one side in

the dehydrating tub. Even if the | oad does shift to one side of the

qghydrating tub, ~the position is quigkly corrected, and therefore eccentric

rotation acconpani ed by | arge anoun

scarcely

rotation,

of noi se and 15 vibration

is

caused. Buring balanced rotation, ‘about 30% of the water in
the clothegnis LEOPYEHonaDd +BBehPEE DFolbes (4 Of1hds decreased as muchy

Thereafter, high speed rotation is effected. That is, the adding of waler
is started again, and the notor 8 20 is continuously operated
the speedThé speedddiyd3dingmt b 4hecapper AdGirtpmaldairvegaddgh speed

unti |

npi se and vjbration_ due ntric rotation.ate scarcely
pr oduced bégad‘sse F%vée%qug%talnt yﬂg \f/ﬁgggf?’gfﬁﬁet % tot ésgﬁégi‘be‘%ﬁe partially
decr eased dehidgaéng tuh| 4nvibravestnninadtlys as des¢migiedy operation, the
finak opergbigPeNamphy, iatdeRi¢tahiNSpRRERALRORE |thd Mdh ik fling As i n the
above-descri bed case, balanced rotation i's, carried qQut i the initial stage
of the dehyaRkt @ty BHeriPVosPess ©of soptatierr dParrSRTHRA B9 3fescribed in
mor e det ai PpaBahasgetot@t 2bhONih StHarféeshduémiyd itenisadse) rcuit as 16

t hat shown in Fig. 8; however,

Fig. 12 is stored in the ROM 15B. As indicated in Fig. 12,7 upon
ener gi zat i Bardhgt halanced rotation, the speed of rotation of the

10

15

20

25

30

dehydrating tub is lower than the resonance point, and
therefore the 16ad'does not have a St:ong tendency  to
shift to one side in the dehydrating tub. Even if the
load does shift to one side of the dehydrating tub, the
position ié quickly corrected, and therefore eccentric
rotation accompanied by large amounts of noise and
vibration is scafcely caused. Duriné balanced
rotation, about 30% of the water in the clothes is
removed, and the load on the motor is decreased as much.

‘Thereafter, high speed rotation is'effe¢ted. That is,

the adding of water 1is started again,'and the motor 8

is continuously operated until the speed of the
dehydrating'tub 4 reaches 900 rpm. During high spéed
rotation, noise and vibration due to eccentric rotation
are scarcely produced because the quantity of water in
the clothes has been partially decreased during

balanced rotation.

After the 'rinsing operation, the final :operation
- namely, a dehydrating operation, is carried out. As in

the above-described case, balanced'rotation is carried
out in the initial stage of the dehydrating operation.

Salanced rotation will be described in more d&etail.
Balanced rotation is carried out by the same circuit as

it should be noted that programas shown in

A\

rotation is referred to as "bal anced rotation" in.
‘rotation

L]



8, the CPU 15A receives the output signal of the 5 tachonet er generator

14. through the I/0O port 15D and then determ nes whether or not the signal %é
represents the fact that the speed of rotation of the dehydrating tub has
reached 300 rpm(Step SII in Fig. 12). |f the speed of rotatton .
represented by the signal* is smaller 10 than 300 rpm the determ nation

is carried out again-~-Wren it is detected thgt the signal indicates that

the speed of rotation of the dehydrating tub has reached.300 rpm the next

step S12 is effected. In the step S12, the energization of the notor 8 is.

15 .St opped for a:hpmedﬂutoemrnmct"isjlora, ﬁe:rwexémf it o] e afdddd afhat

whi ch ™ d of t | ily d
Shown in FbcClo” pESRERCdSknblG TR 85a¢ 12 1ETROOALY dn CBRLBANASE

t he deenergi zation of the notor 8 has been 20 performed for the
predet er mi ned shor ksparidadatledt iife Fidien i hagye dier i i&qo'imfft t@@"nﬁﬂ:cﬁf

ti me has passed, the next e 14 is.effe the st S

det ect ed how many ? n&g gb ﬁgggffﬁf}gﬁs gﬁfh%u%B?Br %ﬁ

i nterrupted. 5That zachomnesert lgenerartgicz 4 orhrzowghdetiner g/czapocn clﬁDt fegid
motor is repeated anRhedIrHiRL VDO of i HBE t@ad stlhg‘i‘-{&lt %ﬂkf‘e?gerﬁéselo

S15 is carried out._In the’ step S15, the notor I s, rotated -

speed so that the tH&8haCk iSRG BS sglﬁﬁdat%ﬁj %&t%(?“r R a"shesdiehyds”r?d'vbﬁ‘q n
Fi g. 10. 17 In t habs haseqearhest 00Skimn (st epersilad iof Hiigre 29r. WIifc kHehe

dehydrating tub 'SSEQEQtSQ ?BtEQ?OH'QQp§Q§§9ted by the signal is smaller

oo 10 than 300 rpm, the.detefmination is carried out again.
S“/- When it is detected that the signal indicates that’ the
speed of rotatiqn of the dehydrating tub has reached

300 rpm, the next step S12 is effected.

In the step S12, the energization of the motor 8 is.
15 stopped for a predetermined short period of time, as a-
. result of which the speed of rotation of the motor 8 is
temporarily decreased as'shown-in_Fig. 10.

In the subsequent step 813, it is detected whether or
~ not the deenergization of the motor 8 has been
20 performed for the predetermined short period of time.
y ' " When the predetermined short period of time has passed,
the next step Sl4 is effected. .

In Ehe step Sl4, it is detected how many times the
energization of the motor- 8 has been interrupted. That
25 is, the energization and deenergization of the motor is
| repeated a predetermined number of times, and then the
next step Sld is carried out.
In the step S15, the motor 8 is rotated at -a high speed’
so that the dehydrating tub is rotated at 900 rpm as
30 shown in Fig.1l0.



"is determned. When the period of tinme thus detected reaches a
predet erm ned val ue, high speed rotation is 5 stosgfd. Thus, the

dehydrating operation has been acconplished. Accordin

o the

above- descri bed. program the dehydrating operation including bal anced

oper ation

Is carried out. 10 The rotation of the dehydrating tub 4 may

be controlled merely by controlling;yhe period of energization of the notor
8. However, since the force of rotation due to inertia depends on the size
of the washing load, in this energization period control nethod it is.15

i npossi bl ezho s imeae@r&ml etepi BR6Lheld npef)iodipaki QA kO NE Y the f

of rotation, .Ther fore the taqr |s st.op eq% H% eed rotation
of the nntgp 8% 5% ecﬁg se @ om%w1%f§ é% hg {4 adUaIIy
because thesmﬁrmsngdarté@%gathe E@rlodAcéomdmeglqhus mm of
rotation OEeaEﬁegeay f@&éearﬁyheasvar&éeaﬁ??haé pddig p&%{o@pﬂ atlon of the
notor is repeated h ficult To maintain_the speed
rot aPi on of PHEeeehy(ﬂhé’ﬁ'ngq‘ﬁb deliisr atiRg t PReY_kPRINBASpRIAR 25 Whi | e
t he secondaeabagiieneédbas been described with reference to a fully
automatic, agitation-type washing nmachi ne, the technical concept is
appllcable to all washi ng machi nes which have dehydrating tanks such as
tw n-tub tHpeowdingng tRacHinges ahrvenfesnrdbesherriadra® -  th@shi ng
machi nes. Asnidrappagedpera®idnnel adnei kP SBalLRhEEE, opetalthen nventi ve
dehydratlng nethgd for washi ng machi nes
rried ou
10 The rotation of the dehydrating tub 4 may be controlled '
merely by controlling the period of energization of the
motor 8. However, since the force of rotation due to
inertia depends on the size of the washing load, in
this energization period control method it is
15 impossible to estimate ahead of time the time of
application of the force of rotation. Therefore, when
the motor 8 is stopped, the speed of rotation of the
motor 8 is decreased temporarily: however, it increases
gradually because the motor is started again.
20 Accordingly, the speed of rotation of the dehydrating
tub is increased as the on-off operation of the motor .
is repeated. Thus, it is difficult to maintain the o/
speed of rotation of the dehydratlng tub lower than the
rasonance point.
25 While the second embodiment has been described with
reference to a fully automatic, agitation-type washing
machine, +the technical concept 1is applicable to all
washing machines which have dehydrating tanks such as
twin-tub type washing machines and pulsator-operated
30 washing machines. '

As is apparent from the above description, in the

inventive dehydrating method for washing machines

-



i8 described with reference to the second enbodi nent of the invention, it
IS unnecessary to add special nechanisns or electrical conponents to the
washi ng machi ne, and the nethod ensures a | ow anount of 5 vi bration and
I'ow. anobunt of noise. Furthernore, use of the nethod prevents: the
difficulty of the dehydrating tub being stoﬁfed during dehydration. A third
enbodi nent of the inavention concerning a | speed dehydrating operation

wi |l now be descri bed. 10 In Fig '13 ref erence nuneral 20 designates a
control unit, mhicg ssen onené OE t he ogeéatign contr ol
devi ce_and which u Sécél f‘r‘p e‘ G5het? i kRS S9¢0nd ppRAgiREpt of
converi{®r, 22, anthe€ cin\v:«ntwrcw it ncsummfge%essmfbpmaaddZZapelceallstors
22b and 15 = 22e, nacHbAYSms 2 é‘Pé’c@riéé‘I‘Sb%hBBngﬁgs acryi Eife %sﬁgﬁpaﬁ ng

section for settln% t he speed_of rotatlop and 4F”|O rotation
dehydrating tub 4. EﬁPbBF'sFﬁﬂaFgeoWe?¢ﬁgcﬁﬁﬁ%ﬁ? |4ﬂ?“@§ &% the AC
clock circui 22 avebsapmbnedndolbheamonhmobfuwouséo 2Arthethoreyt pge of

signal of which is pl thr e e nvegt 2 not or
8. A preferred netﬁﬁg d%%ﬂg%“ |IW#J]%$§ gygggg%fg% § g?ﬁtﬁghgﬁfgﬁipﬁe
above- descri bed opéﬂHtPBHnGOﬁF¢BPe@ ¢%¥ﬁ9u¢¢hxﬁfﬁk¥9ﬂw bed Before the
start of a 25 mashlng oper ati on, a speed of rotation and a period of

rotation suifable t.h erlal e |l oad are set, for instance
300 rpm (one-thi rd hﬁ g (ﬁnbﬂ g"r#qsrpréeed 1pyentian | ganger r Byt HS| ng
t he operating sect speeﬁSﬁehpératlml ¢germ¢tepneb]sumgl D€' [delsiccAbled .30
swtch of the washing programsection. Simlar to the case of conventional

washi.ng machine, the tinmer of the control device is then operated to rotate
t he—frotor 8 10 In Fig. 13, reference numeral 20 designates a control

unit, which is an essential component of the operatlon
control device and whzch uses a microcomputer or the
lxke, 21, a fregquency converter, 22, an AC clock
circuit including a transformer 22a, resistors 22b and

15 22e, a diode.. 22c, and a transistor 224, and 23, an
'operating'section for setting the speed of rotation and
a period of rotation for the'dehydrating tub 4.

Output signals of the operating section 23 and the AC
. clock c1rcu1t 22 are supplied to the control unit 20,
20 the output sxgnal of which is applied through’ the
. ' frequency converter 21 to the motor 8.

A' pteferred' method of controlling the dehydrating
operation with the above-described operation control
device will be described. Before the start of a
25  washing operation, a speed of rotation and a period of
"rotation_suitable for the material of the load are set,
' for instance, to 300 rpm (one-third of the ordinary
high speed of rotation of 900 rpm) using the operating
section'23, specifically, by depressing a "DELICATE"
30 switch of the washing program section. Similar to the
| case of conventional washing machine, the timer of the
control device is then operated to rotate the motor 8



19 alternately in the forward direction and in the reve

e direction for

predet er m

a

ned period of tine, thereby to rock the agjt r to.performthe

washi ng operation. Thereafter, the water is discharged, and then,.

. dehydrating operation is carried-out. In the dehydrating -operation, the
spring clutch nmechanism 13 is operated to rotate the shafts 12a and 12b

t oget her so that-the motor 8 is rotgfed in one direction only.
rotation of the nmotor 8 is 10 transmtted through the pulley 9

V-belt 10,

the pulley 11 and the rotation transmtting section 12 to the

ab

The
, the

dehydr at i nglteinatelds fnrebal foreentr diveel ibar aadi dnaphlel edvexrstehe | Qgd in
In the

the dehydrdli g tub. e8pd o o Sd@tian fe LOPI Sl o8 JIRLr At entd

dehydrati ng opera

t he "speed of m o drating

ub set by

the oper att®graeikt tha 2gitatprstrudeEdoro thite aSing APSTRLI®N.and, on t he
ot her handrhéwea fipsi, Wios ewvgtdseid A iduhaaye ,aarddahed at he power applied

to the not
t he T nput
subj ect ed

to the trapsi shol &2dyevaliflyl crBiatbBnl sk Olagiding Al i transi Stor
22d and the 25 | resistor 2Ze f
si gnal whiB#FRNLIR t 1P| dSaSPETELEGUER FRtRER ORBROPPARF

r. 8.is supplied to the 20 __. tyansforner 22a. The vol tage of
c?"shif%’éﬁutclerbé)b‘gp?%ét%?%n’ﬁ ocraf’jr:errleégac’,u%a’nd t he transforner output

i's

to half-wave rectification by the diode 22c. The current applied

orm a sinusoi dal] rectangul ar hal f

-Wwave
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control uni2b2@ogeereresc hehdswothapubtoand® appl resaved pihs one t he
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transmitted through the pulley 9, the V-belt 10, the
pulley 11 and the rotation transmitting section 12 to
the dehydrating tub 4. As a result, centrifugal force
is applied to the load in the dehydrating tub, and the
clothes are therefore dehydrated.

In the dehyérating'operation. the speed of 300 rpm of
the dehydrating tub set by the operating section 23 is
instructed to the control unit 20, and, on the other
hand, an input whose phase is the same as that of the
power'applied to the motor 8 is supplied to the

transfocrmer 22a. The voltage of the input is reduced
by the transformer 22a, and the transformer output is
subjected to half-wave rectification by the diode 22c.

The current applied to the transistor 22d is limited by

the resistor 22b, and the transistor 224 and the
resistor Z2e form a sinusoidal rectangular half-wave
signal which is suitable as an input to the coﬁtrol'
unit 20. Thus, the control unit 20 receives the two
inputs and applies outputs to the fféquency converter
2l. In this case, only the parts of the power signal

' shown shaded in Fig., 4 are applied to the motor 8. The

frequency of the shaded parts is one~third the
fundamental frequency (50/60 Hz). Accordingly, the
speed of rotation of the motor 8 (which.ié an induction
motor) is also reduced to one-third, and the speéd of

o



30 shown shaded in Fig. 4 are applied to the motor 8. The frequency of

t he shaded-parts is ane-third the fundanmental frequency (50/60 Hz)." ;?
Accordi ngly, the speed of rotation of the motor 8 (which is an induction
nmotor) i.s also reduced to one-third, and the-speed of 20 rotation of the

dehydrating tub 4 is decreased to one- third of its ordi nary high speed of
rotation. Thus, the-¢l-othes in the dehydratygng tub 4 are dehydrated in t he
dehydrating tub 4 which-is rotated at 5 the | ow speed. This | ow speed
dehydration operation will be described in nore detail. The dehydrati on
operation is al so cotdtind Edfbytﬁd’IEdShY@rStil@gll tuds 4 hdk M’eashdzl go 8;

hovveve\l’” it should lpee ‘{: treéj EQat1E§eoﬁd?g5%g‘ *ﬁgﬁbgﬁém% it 3 13“3;5)At 1)5

different. That i5S, rogramis the sa
the step S3 (or t HERusho e ncmghea_zuxp thet rﬂ?f&deqatsm talnd 4 hare

fol I owing steps argergardvlic alrednd dergarkdingf kab hhe:h§t=ﬁp1§3r&e£t§&4at0f

endi ng -bal anced rotation, 15 t he washi ng program sel ected by t
operati on se%tlon ??lls"“bo?ﬁ?erdﬂed so as to deternine whether or not .
hi gh- speed dehydration is selected (Step S21). | f hi gh-speed dehydration

has been sel ect ed, Jol} r h e PgS23 i
hi gh- speed 20 1'ﬁwdrf%;'ls %%sgéﬁﬁg%%ogse?%é%ggl&?h‘g%l# ﬁ%grr% C}Ibeé
rotated -at the - 4rbmﬁﬂo§ﬂeé’(9ta(19t~ep T}EQSFehdeﬁtbetlh apegRtipned s o@hﬁ&bon
and | owspeed r ot addtxolea nﬁy i asie Oéazﬁ@t@ii'@nﬂlﬁ Sa$Ofhat B did Neig. 8;

rotation is conti gvgejeorr, t:n:e rm ne: dp%x (t):dtge tplrggram stored in
\J 10 ° the ROM 15A is different. That is, the program is the
same as that shown in Fig. 9 up to the step S3 (or 'that
shown in Fig. 12 up to the Step S14), and the following
steps are as indicated in Fig. 14. ' ’

After the step S3 (or S14) of ending balanced rotation,
15 the washing program selected by the operation section
23 is confirmed so as to determine whether or not
high-speed dehydration is. selected (Step S21). 1If.
high-speed dehydration has been selected, the motor is
rotated at the high speed (Step 822). 1If highespeed

20 dehydration has not- been selected, then the motor is
' rotated at the low speed (Step S23). In both
u -, ' h:.gh-speed rotatlon and low—-speed rotation, {:he period

of rotation 1s confirmed and the rotation is continued
for the predetermined period of time.

25 In the” above-described embodiment, the speed of
rotation of the dehydrating tub 4 is one-third of the
ordinary high speed of rotation; however, the speed of
rotation is not limited thereto of thereby. That is,
any speed of rotation lower than t;ne high speed of o

< 30 rotetion, such as a speed half the high speed of

' rotation, can be used. It has been found t‘nrough
expefiments that a speed of rotation which is on the
order of one-third to one-half the hig‘r; speed of



25 In the above-described enbodinent, the speed of rotation of the
dehydrating tub 4 is one-third of the ordlnary hi gh speed of rotation;
however, the speed of rotation is not linited thereto df{(Qthereby. "That is, .

any speed of rotation |ower than-the high speed of 30 rotation, such as
a-speed. hal f the high speed. of rotation, can be used. It has been found
t hrough experinents-that a speed of Jotation which is on the order of
one-third to one-half the high speed’of 21 rotation is preferable for

delicate fabrics such as wool. As is apparent fromthe above descrlptlon

in the dehygbadiih MeLhqskd iraashi Bor MaehiiRase0f t4d1ei ddli L4cR as ot
enbodi nent of he i nvention, the dehydrating tub is rotated not only at

the hi gh sp®&¥ rotation but also at a. | ow speed of rotation one-third
to one-half the hlgh speed of rotation. Therefore, a speed of -
rotation, gnd h fgﬂgrggggmtﬁéwgg éwﬁég# mat eri al of
t he cIothes belng éﬁu& IS obtalne Aggor |ngf%5éken lﬁaﬁﬁgnt made of a

del i cate fabph¥d HS i W%é‘a&é‘rﬁ’(‘?@d ofd&her ¥8drér creased
durirg the ehatydaiménthgoapadiad i mvenuaa Cltﬂbl\/ﬁléhydzz%ﬂ'ﬁid‘logulﬁoﬁsdehydr ating

a oad of cloifiegy 1fo@ LhPyOLeehSRiGH UBSDLNG: WOLGREQRLLSEY e Steps

at a. low speed of rotation one-thlrd-to one-half the
high speed of rotation. Therefore, a speed of
rotation, and hence a centrifugal force, suitable for
10 the material of the clothes being washed is obtained. W
Accordingly, even a garment made of a delicate fabric
‘'such as wool will never be damaged, deformed or creased
during the dehydrating operation. ' '



(a) detecting tne fact that the operation of said 5 washi ng machine-is

in an initial stage of a denydrating operation; (b) in said initial . '
stage of said dehydrating operation, rotating said tub at |ow speed forAl
a predeterm+ned period of tinme by 10 (1) detecting a-speed of

rotation of said tank; (ii) detecting whe Qer or not the speed of rotation
t hus detected has reached a predeterm ned ['Ow speed of-- rotation; and
(iii) upon-detecti-on of the fact that said tub is in 15 rotation at -
said |ow speed, cimiMy ai ning said predeterm ned condition of |ow speed
rotatjaon for a.prédeterm ned period of time; -and (c) rotating said tub at

hi gh §ﬁ%ed when said predeterm ned period of tinme nas passed, tne speed-20
bei ng switched to lhi gha spestbdridnvwieiabrhtiag tahel ozab eofiregl ditheshyi mresa s or

a frequency conveidd no iy fiachifiePhiednasofbRloBd Lhe LA loe) N which
in said step of rotating sald tub at- I'ow speed, e speed of Trotation
thereof is one-third i@ Geseciing fae fAcSathatobhe operptben rof 3id said

tub at said sigh spredng3 macHi®eed0th agn ClmitRdl ist£dRidh 22 déhyd¥Ldhng N
" said step of rOtat'Qﬁgﬁﬁhg tub at | ow speed, said | ow speed of rotation iIs
S

smal l er than a raﬁﬁ% deds of rotation at which said tub resonates and

strongly 30 vi brat(és. tn sa@d ipitiaM stage of sai@3 dehydietimgg hod as
cl ai med in‘clajrnjbpéﬁge@yngh $8t&ting said tup at low speed for a
' . predetermined period of time by | )
10 (i) detecting a speed of rotation of said tank;
W (ii) detecting whether or not the speed of rotation
' thuS'detected nas reached a predetermined low speed of-
rotation; and _ . _
(iii) upon detection of the fact that said tub is in
-15 . rotation at éaid low 'sgéed, maintaining said
"predetekmineq_condition of low spéed_rotatidn for a
"predetermined period'of time; and
(c) rotating said tub at nigh speed when said
predetermined period of time nas passed, tne speed
20 being switched to high speed or low speed, as tae case
may be,,bj means or a frequency converting means.

2. The method as claimed in claim 1, in which in said

\,/, - step of rotating said tub at low speed, the speed of
rotation thereof is one-third to one-half that in said
.25 step .of rotating said tudb at said high speed.

3. The method as claimed in claim 2, in which, in said
step Of rotating said tub at low speed, said low speed
of rotation is smaller than a range of speeds of

* - rotation at which said tub resonates and strongly
' 30 vibrates. '
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frequency converting neans includes neans for generating a rectangular =
wave corresponding to half the alternating current wave, jfnd neans for
receiving an 5 output fromsaid.. rectangul ar wave g&fierating neans and s
sel ecting a predeterm ned part of the alternating current waveform 5 The
nmethod as claimed in claim4, which further conprises the steps of: 10

(d) determ ni ng mhet her a dehydrati;ng operation being carried out is a

first dehydrating operation in which the washing load is nerely dehydrated

or a second dehydrating operation in which the washing i s dehydrated while
water is béingThedawethodl a$ claimede)in jglasia dl setondhdehydadd ng '

oper ati on, ¢agdgi8fcypat 8bnyeredhgd | addnsn 38dugksP flean@t algoRg said t“5~gt
hi gh Speedgeneratlng a rectangular wave corresponding to half the
alternating current wave, and means for receiving an
5 output from sald“rectangular wave generatlng means and
selecting a predetermined part of the alternating
current waveform.

5. The method as claimed in claim 4, which further
comprises the steps of:
10 (d) determining whether a dehydrating operation

being carried out is a first dehydrating operation in d
which the washing load is merely dehydrated or a second )
dehydrating operation in which the washing is i
dehydrated while water is being added; and
15 (e) in said second dehydrating operation, adding

water to said load- in said -step of rotating said tub at
high speed. p
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