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1 DESCRIPTION DRUM TYPE WASHING MACHINE 5 TECHNICAL
FIELD The present invention relates to a drum type washing machine for
washing laundries in a rotary drum by driving the rotary drum installed in a
washing tub so that the direction of rotdtion shaft is set to be horizontal or
inclined downward from the horizontal direction. 10 BACKGROUND ART
FIG. 7 is a sectional view shom@@gmw of a conventional drum
type washing machine. The washing machine has casing 31, washing tub
32, rotary drum 34, motor 35, and door 36. Washing tub 32 is supported
in casing 15 31 by suspension structure. Rotary drum 34 provided with a
multiplicity of holesI3BisShh3iARE WASBINGtMA2ZHIbIBr 35 drives
rotary drum 34. Door 36 is provided at the front side of casing 31. A user
opens door 36, and can put in or take out laundries in rotary drum 34

ening of washing tub 32 and the front opening of
T A KLY

n an ordinary washing mode, the user opens door 36,

and ppfe theekundigsangoa JRIBraantintg ralaRdim.34, Ad:s 'E%\chine for
S

operation. Then, water feeder 37 supplies water into washing tub 32.
watlenglenisupplieda acspeciffedantoudrofingtehis sitppied:also intdalled in a

rotary drum 34 through holes 33. Motor 35 drives rotary drum 34 at a
W%ﬁé@&ié&bo@&tiﬁ@%ﬁéﬁi, dHredhern siantatiosncehedingd serdarhafwnigantal or

. is hopked by agitating protrusion 38 provided in the inner circumference
TS ar;?“dfﬂ%n? g(fftﬁ%%‘ iﬁgﬁéafﬁ%?ﬁéa? it @ection. Then the laundries
fall from a proper height. Thus the laundries are washed by such beating

action. After the washing step, the 2
BACKGROUND ART

FIG. 7 is a sectional view showing the structure of a conventional drum
type washing machine. The washing machine has casing 31, washing tub 32,
rotary drum 34, motor 35, and door 36. Washing tub 32 is supported in casing
31 by suspension structure. Rotary drum 34 provided with a multiplicity of
holes 33 is installed in washing tub 32. Motor 35 drives rotary drum 34. Door
36 1s provided at the front side of casing 31. A user opens door 36, and can put
in or take out laundries in rotary drum 34 through the front opening of washing
tub 32 and the front opening of rotary drum 34.

In an ordinary washing mode, the user opens door 36, and puts the
laundries and a detergent into rotary drum 34, and starts operation. Then,
water feeder 37 supplies water into washing tub 32. As the water is supplied,
a specified amount of water is supplied also into rotary drum 34 through holes
33. Motor 35 drives rotary drum 34 at a specified rotating speed, and the
laundries contained in rotary drum 34 is hooked by agitating protrusion 38
provided in the inner circumference of rotary drum 84, and is lifted in the
rotating direction. Then the laundries fall from a proper height. Thus the

laundries are washed by such beating action. After the washing step, the



stained washing water is discharged from drain unit 41, and water feeder -
37 newly supplies water to begin a rinsing step. After the rinsing step,
rotary drum 34 rotates at high speed, and a dewatering step begins.
These steps are executed automaticajly according to a specified control
procedure. Rotary drum 34 is installed so that rotation shaft 34A is set to

staﬁq%ci‘%g&ﬂé?eé %ﬁg@bﬂ%dﬂQXﬂég%%?&“mth&Q%i@Hﬁ'ﬂrec“&”ﬁ%&@‘ B der 37

T1
opening side to the bottom si en washing lauindries %y rotary dram

nevd¥ thuppinstaliadcihedisriearneasiyiRutdpip or leke ouhiheRundriet.y rotary
However, when rotary drum 34 is installed in such direction, the beating

druaetibhwthftisge bhdetireppit thedauddvesdsingakeln pariioslarThaetaneps are
drum_34 having an inclined rotation shaft, the laundries tend to be

eXCEBiieCREBrRADRE hasHiSi BT ih tRecafeersnor thititsh SRt and the
Was}ﬁr(])g effegt is a§tJfU|a?éF¥\é‘el?ekd TS% S |V% th(l) rgitg?ls%%l?,atggéﬁg sot to be

document 1 disclosés the owIng techhoog§/. a

horlifack BY SP1iom 0f rolarn dunra 34 falt Fomo A NRIORE RESIBARNVASEE IR opening

own weight is larger than the centrifugal force, and this behavior is
sidsuppobsediiat befirsidired@i8imined sbtating-apeedicandyrofacyrardinugd iS4 thus

driven at this speed for a first predetermined time. Then, the rotation of
msiptied. drbfn R etepedifor BpatifedtirrkamithsisodriondveéstheHowever,

laundries tending to.be collected.at a lower position are exchanged. FIG.
w e Ao oo 18 BOREU 1 ot i B oL B v i of Lifting
. i isel [ nt FIG. 8 - .
e B L AP a4 hovi

an BBishewsantentangled stateaflaundries:@ltinistickngcstate af€lower position
dewatering. In the washing machine disclosed in Patent document 1, by

evegltarndting sechivotatforoiathommdladhd aedetbe directions, dffedivistedhrticularly
tate and the entangled state of laundries 61 can be suppressed to a
We%rtain extent. As a result, laundries 61 can be taken out easily in some

degr.%: "solve this problem, Patent document 1 discloses the following
technology. That is, the laundries lifted by rotation of rotarv drum 34 fall from
a height position where the own weight is larger than the centrifugal force, and
this behavior is supposed to be first predetermined rotating speed, and rotary
drum 34 is driven at this speed for a first predetermined time. Then, the
rotation of rotary drum 34 is stopped for a specified time, and the positions of
the laundries tending to be collected at a lower position are exchanged.

F1G. 8A, FIG. 8B show the behavior of laundries 61 in rotary drum 34 in
the washing machine disclosed in Patent document 1. FIG. 8A shows a twisted
state of laundries 61 in sticking state after dewatering, and FIG. 8B shows an
entangled state of laundries 61 in sticking state after dewatering. In the
washing machine disclosed in Patent document 1, by alternating such rotation
in normal and reverse directions, the twisted state and the entangled state of
laundries 61 can be suppressed to a certain extent. As a result, laundries 61

can be taken out easily in some degree,
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3 When the diameter of rotary drum 34 is 50050 mm, supposing the first
predetermined rotating speed to be 305 rpm, the beating action by

dropping is increased. This speed is higher than the ordinary speed when

rotary drum 34 is installed in horizontal position. The first predetermined 5

time is shown as 13 seconds or 4 minutes, for example, and the rotation is
continuous in relation to the rotating speed. In the technology of Patent
docuthban1thhedigtanirigispéebimotdrydrdrh 34 FOAIGHEH than, thappbsing the
horizoﬁvtal ins,tallgtion. In, this method, however, only the lifted laundry 61

firsfs Br6HBET BY Wravity o ARt foshior\Wiere tRE10°BRPaRigHE igction by
drol 9g ti]sa? t@}?e d%] “fu??éi%?fiél:ﬁe%ﬁ ”*B%aﬁ{%@'lq{&m éf"a'rir %Isbrg?ﬁ)%gf?;]%ge% when

e type of laun 1, g position may be insufficient, an
rotAEAUNGACHRD 93y be INsuiisient- Besitas psiiiet RO COMUBYSdetermined
rotation and reverse continuous rotation are executed alternately,
timkuRdsiesa1 are IWisteahads entdngleédulssddringrantimisgousndtationrotation is
Even if a pause period is provided between normal continuous rotation
congiRgIdirerRd At 6o Re B HGH B iFREESRtinuous rotation, the entangled

state, as shown.in EIG. 8B be eliminated, but the twisted state ma
not (te)%l stu%pepl%ggél&) %ﬁic?eﬁ%@%ﬁ?ﬁd&ﬁgﬁ?ﬁﬁn riig%f%ﬁ?c?ﬂg tﬁ%e‘%ﬁnéf' rotary
drugiemierence.ofirotary dram34:afat yyashing MYben tQﬂQﬂi@%&%od, however,
laundries 61 must be peeled off from other direction, and it is not easy.
only elie $ified launtiies@lliaréromastdyizatsa takesdimehanehiaposiiaon where the
straightening after washing. Patent document J: Japanese Patent

owauﬁ@a&hﬁﬁ@d@m@ﬁémm@@(mgﬂﬁwalmms@mm ORmHEL.  That is,
cenENTIONIn ccorfnce Wit p geppeoLhe resst enion e,
the rﬁ’éactrtxg’gaaction may be insufficient.

Besides, since normal continuous rotation and reverse continuous
rotation are executed alternately, laundries 61 are twisted and entangled
during continuous rotation. Even if a pause period is provided between normal
continuous rotation and reverse continuous rotation during continuous rotation,
the entangled state as shown in FIG. 8B may be eliminated, but the twisted
state may not be suppressed sufficiently. In addition, laundries 61 stick to the
inner circumferénce of rotary drum 34 after washing. When taking out,
laundries 61 must be peeled off from other direction, and it is not easy. Yet,
since laundries 61 are creased, it also takes time and labor for straightening
after washing.

Patent document 1 Japanese Patent Unexamined Publication No. 2005-124764

DISCLOSURE OF THE INVENTION
In accordance with an aspect of the present invention, there is provided

a drum type washing machine comprising: a washing tub, a rotary
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drum for containing a laundry in an inside thereof, the rotary drum being
formed in a cylindrical shape having a bottom, being installed in the
washing tub so that the direction of a rotation shaft thereof is set to be
horizontal or inclined downward from the horizontal direction from a
opened front side to a 5 back side at t S bottom, a motor configured to
drive the rotary drum, and a controller configured to control at least the
moter and gxecute at ieast washing step gnt%grggisin&step Wher%in

dﬁ.}ﬁle c%i"nt(r:% e?%%ﬁﬁo?s aaélé}’lerg olfllo%grallﬁgh In a normal an% %8;‘:/%}: ve IR;%? belng

forAéve imodeamioiews s the MetorisdiveR LR thangeiipie fedhat 18 washing

laundry is stuck to an inner circumference of 10 the rotary drum by a
tubcenttifigat hercératiibth e fanndrnisdifted frimlsclowwést pesitiorbef lagizontal or
rotary drum, at the position of O degree, to a position of less than 180

incHagfede By sarsh SRy Bheokiioncered dugrsty; dhenthe muwe Birkedide to a
t a. change rate so that the laundry is peeled off from the inner

bach SifFrabhEE CPRIE ot AR ARG R B A TS Stk Bpsdam, and a

confiliEL9148 1 IG E0tAY RS AN dhe: CORLrOlY GXeQUIRS JERQIMAL 1055t o
and reverse pivot drive mode by repeating normal and reverse rotation

wadliftpaiely atlgast rpariotatjeashensiofithe washingster/dhe: series of
rinsing step. Embodiments of the present invention provide a drum type

opexaishing tnrachines akrard ey wesorgssivg dnevecourtenee dbBntasglihg motor is
.and twisting, 20 enhanced in the function of mechanical force, and

Arigep o8RG 88 BREUMCHRR e BHSKE Y TREtIG'S APp@ipiskirgmference of

ine accorgding to embodiments of the,present invention,. includes a
the R dl%(fg Y 9 cedale%zt% A f(])meéna&ld tﬁeelaﬁxex%?clirr% ésnl P@e&l rom rlowest

washing tub, a rotary drum, a motor, a contro rotary drum 1o

posSABIRKING dhe 3P drtin the mdﬁaiaﬁiﬂfm@ﬂdfh@g%ég}%%bﬂ%?ﬁﬁn*@’ﬂ@& than

a bottom. It is installed in the washing tub so that the direction of 5 rotation
18(sHaftrisesattoshepharzontalposinclined Y0 worwars: framd thiecherizontal braked at a

direction from the opened front side to the back side at the bottom. The
chapgegrate so that the laundry is peeled off from the inner circumference of the
rotary drum, and is dropped to a side opposite a lifting side in the rotary drum,
and the controller executes the normal and reverse pivot drive mode by
repeating normal and reverse rotation alternately, at least in part of at least one
of the washing step and the rinsing step.

Embodiments of the present invention provide a drum type washing

machine extremely suppressing the occurrence of entangling and twisting,

enhanced in the function of mechanical force, and suppressing the occurrence of

creasing. The drum
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drives the rotary drum. The controller controls at least the motor, and

executes at least the washing step and rinsing step. Further, the controller

drives the motor rapidly, and thereby rotates the rotary drum in a quick

pivot, 10 and by the centrifugal force of the quick pivot of the rotary drum,

laundries are stuck to the inner circumterence of the rotary drum, and the

laundries are lifted from the lowest position of the rotary drum, at the

typpositicihofd degreadoaheopbsigiotrobledsthanc 180 dégthes imesent invention

passing the position of 90 degrees. The controller also brakes the

. u >

meH foft SYIRBIRBBHSLATEYa AT RE [AURalies ard1s pealaalisrfrofhe rotary
the inner circumference, of the rotary,drum,.and. arg dropped to the . .

R T hE Y SPGB RO, i lipaise! sbave

ha@¥ecutastisrseries of operatian by, repeatingIAal NG, reNaISePaliR ion of

alternately, which is called a normal and reverse pivot drive mode, at least
rotatiparsied it least aneof vashing:gtep and rinsingosteny 200 Byaxetingrizontal

. this normal and reverse pivot drive mode, the laundries are lifted from the
dirgsiest BeskitheotrBeBtEIgdrailac e pdsinbresidess thabotsomegies motor

.. by surpassing the position af 90 degrees at maximum by the quick pivot
dmcf)%/% gif%té&;%rﬁm@&lm’akeﬁ afE R ERLSBiSHEH i itk A Hing 4t otor. and

exelinal staga &f lifting. %ﬁ%%ﬁ%“%ﬁ?-ﬂ%%ﬁ!?%?&ﬁg St%gh%!ﬁ%%

ries
are 25 peeled off from the inner circumference rotary druni by(%h(écl)rn troller

driveertiBandownpeiiit ant tierdhPped SecUrR - iR 4he QPRESIE side Rl pivot,
the lifting side of the lower range of the rotary drum. By quick pivot drive

anbbzltdrastehofngdl dotceevbtbe patlomithe liffilgeposition dndrdrdppindyries are
position of the laundries 5 can be alternately exchanged right and left .

St“%%é&%éqﬁ%wawﬁmw ahih ety ERIRAS b haree vianiare lifted

ol U STIBAIRCIOG S5 T SEAPABSIRTAREE LS o
posREHESt ledberawndeiesicanee FRATRG Py the position of 90 degrees. The
controller also brakes the rotation of the motor suddenly, and the laundries are
peeled off from the inner circumference of the rotary drum, and are dropped to
the opposite side of the laundry-lifting side of the rotary drum. The controller
executes the series of operation by repeating normal and reverse rotation
alternately, which is called a normal and reverse pivot drive mode, at least in
part of at least one of washing step and rinsing step.

By executing this normal and reverse pivot drive mode, the laundries
are lifted from the lowest position of the rotary drum to the position of less than
180 degrees by surpassing the position of 90 degrees at maximum by the quick
pivot of the rotary drum. A braked state is established by quick braking at the
final stage of lifting of the laundries. From this braked state, the laundries are
peeled off from the inner circumference of the rotary drum by their inertia and
own weight, and are dropped securely to the opposite side of the lifting side of

the lower range of the rotary drum. By quick pivot drive of alternate normal

and reverse rotation, the lifting position and dropping position of the laundries
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BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a sectional view
showing a configuration of a drum type washing machine according to an
exemplary embodiment of the present invention. 10 FIG. 2 is a backside
view showing the inside of the drum type washing machine shown in FIG.
1. FIG. 3 is a sectional view showing nearly half of mounting portion of a

carnsiariie #ha wdynetype washinghnashine shewsvtine id- fufek4AJstAdrive, and
schematic view showing positions of laundries in a rotary 15 drum in a

thestdppethstaetofithes crumatype whskingrmastinegshovmigliBls of tidGaundries.
4B is a schematic view showing a starting state of rotation of the rotary

Theydarnors e Ssmeaisviamberiherrahandebhagseipatibeumber of times
of showin aﬁ? celerate%séa%e éﬁ erci%altliog of the rcg[ar. drum from the state

Shown i E1G. 48 228 F16. D18 &' SChematiciiew & SW?@E h accelerated

state in reverse direction of rotation of the rotary drum from the state

shown in FIG. 4C. FIG. 4E is a schematic view showing a decelerated
BRekake DRSCHEDATIONeOS 1A Hr R AW H@State shown in FIG. 4D. FIG.

4F is a schematic view showing an accelerated state in normal 25

direcfidfrof rotatidnsertirengdtariesiurh eroin ghe starlishowhion 06 aErum type

FIG. 4G is g schematic view showing a right. and left exchange behayior
waH T BBON A O oo AL Rro P LR o the. present

invi&Y8IsE pivot drive mode shown in FIG. 4C to FIG. 4F. 6 FIG.5is a
rotation characteristic diagram about sticking and peeling of a laundry to

and feaig thieiinaes ited ifareree B s potary Hisfor ealiaprgnifgpe washing
normal and reverse pivot drive mode ideally in the drum type washing

maglaesishovEi@r FIG. 1.

FiG. 3 1s a sectional view showing nearly half of mounting portion of a
motor in the drum type washing machine shown in FIG. 1.

FIG. 4A 1s a schematic view showing positions of laundries in a rotary
drum in a stopped state of the drum type washing machine shown in FIG. 1.

FIG. 4B 1s a schematic view showing a starting state of rotation of the
rotary drum from the state shown in FIG. 4A.

FIG. 4C is a schematic view showing a decelerated state of rotation of
the rotary drum from the state shown in FIG. 4B.

FIG. 4D 1s a schematic view showing an accelerated state in reverse
direction of rotation of the rotary drum from the state shown in FIG. 4C.

FIG. 4F is a schematic view showing a decelerated state of rotation of
the rotary drum from the state shown in FIG. 4D.

FIG. 4F is a schematic view showing an accelerated state in normal
direction of rotation of the rotary drum from the state shown in FIG. 4E.

FIG. 4G 18 a schematic view showing a right and left exchange behavior
of lifting position and dropping position of a laundry in a normal and reverse

pivot drive mode shown in FIG. 4C to FIG. 4F
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5 FIG. 6A is a schematic view showing a state example of laundries after
dewatering step in the normal and reverse pivot drive mode in the drum
type washing machine in FIG. 1. FIG. 6B is a schematic view showing
other state example of laundries after @ewatering step in the normal and
reverse pivot drive mode in the drum 10 type washing machine in FIG. 1.

FIG. Figiasectional ew ef;s%é@&t}?éaefzﬁ%fﬂag IyeN 'Os%%éﬂwéa%%e%ee1ing of

m
washing machine. FIG. 8A is a schematic vie owing a state exam

a latiledindries aflefralewateiingestelrdu theeonveifonal doum YRRWASHINE alizing
machine. 15 FIG. 8B is a schematic view showing other state example of

thqannvied andr chseaserintystepiitvehersohvedtotal dnuthtypewashipg washing
achine. FERENCE MARKS IN THE DRAWINGS 1 Casing 20 2
MARFALRIMY 3l4ole 4 Rotary drum 4a Rotation shaft 5 Motor 25 5A

Statoh%} t%gce%é rgttgﬁhg%lgﬁée{ig%orh%v[gﬂ?gr Zx s7ta. & teexrggnep %ro% f‘aqlltr?&g%s after
protrusion ontrollér rain uni

dewatering step in the normal and reverse pivot drive mode in the drum type

washing machine in FIG. 1.

FIG. 6B is a schematic view showing other state example of laundries
after dewatering step in the normal and reverse pivot drive mode in the drum
type washing machine in FIG. 1.

FIG. 7 is a sectional view of essential parts of a conventional drum type
washing machine.

FIG. 8A is a schematic view showing a state example of laundries after
dewatering step in the conventional drum type washing machine.

FIG. 8B is a schematic view showing other state example of laundries

after dewatering step in the conventional drum type washing machine.

REFERENCE MARXKS IN THE DRAWINGS

1 Casing

2 Washing tub
3 Hole

4 Rotary drum

4a Rotation shaft

5 Motor
BA Stator
51 Inner rotor

52 Outer rotor
6 Door
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5 12 Blower 13 Ventilating flue 14 Operation unit 15 Filter 16
Dehumidifier 10 17 Heater 18 Compressor 19 Air conditioner 20
Laundry 15 DETAILED DESCRIPTION OF THE INVENTION Exemplary
embodiments of the present invention ate described specifically below
while referring to the accompanying drawings. The following explanation
7 relategto, specific examples of the present invention, and is not intended
to limit the scope of the present invention. 20 FIG. | is a sectional view
8 showinga.cenfigwatieriehdrum type washing machine in an exemplary
embodiment of the present invention. FIG. 2 is a backside view showing
9 the in§idetobtberdrum type washing machine shown in FIG. 1. FIG. 3is a
sectional view showing nearly half of a mounting portion of a motor in the
N grum KA 4&RIng machine shown in FIG. 1. 25 This washing machine
1 includﬁfocasl;ng 1, washing tub 2, rotary drum 4, motor 5, and door 6.
2Washlng Yb 2 is supported in casing | by suspension structure. Rotary
13drum gofepinddcal;shape with a bottom and provided with a multiplicity
of holes 3 is installed in washing tub 2. Motor 5 drives rotary 8 drum 4.
14Door @is=paavidedidt the front side of casing 1. A user opens door 6, and
can put laundries into rotary drum 4 and take them out through the front
15openiﬁg1*€ﬁrwashing tub 2 and the front opening of rotary drum 4. The user
1 6sets aﬂgﬁde fr(?{gegperation unit 14. According to this setting,

umi
17 Heater

18 Compressor

19 Air conditioner

20 Laundry

DETAILED DESCRIPTION OF THE INVENTION

Exemplary embodiments of the present invention are described
specifically below while referring to the accompanying drawings. The
following explanation relates to specific examples of the present invention, and
1s not intended to limit the scope of the present invention.

FIG. 1 1s a sectional view showing a configuration of drum type washing
machine in an exemplary embodiment of the present invention. FIG. 2 is a
backside view showing the inside of the drum type washing machine shown in
FIG. 1. FIG. 81s a sectional view showing nearly half of a mounting portion of
a motor in the drum type washing machine shown in FIG. 1.

This washing machine includes casing 1, washing tub 2, rotary drum 4,
motor 5, and door 6. Washing tub 2 is supported in casing 1 by suspension
structure. Rotary drum 4 of cylindrical shape with a bottom and provided with

a multiplicity of holes 3 is installed in washing tub 2. Motor 5 drives rotary
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5 controller 9 executes various modes. Controller 9 includes a
microcomputer which stores control programs. In an ordinary washing
mode, the user opens door 6, and puts the laundry and a detergent into
rotary drum 4, and starts operation. As® result, controller 9 operates
water feeder 7 to supply water into washing tub 2. As the 10 water is

dreHPRlied)g.sresifiehameunt ot watenis suppligd.alsg dnfo rq&ﬂ@é&f%@em door 6,

through holes 3. Then, controller 9 drives rotary drum 4 at specified

antbtatingspéachdyisndans obtaejodbuithe lawddegs cavtainad riasy SFUhe front
4 are hooked by agitating protrusion 8 provided in the inner
opeRBErentelBEGthryY aanthedianisoarmintediirdtenodting direction.

Then,the laundries fall fro, proper height. Thus the laundrigs are
o B AT S AT TR RALRng e oty s seing

colisghaross e stalne dgr%%y waer ff&%%ﬁerr?f ity endly, Snﬁe“géomputer

water from water feeder 7, an executes a rinsing step. er the rnsin

whitépseaetrelier Igiatessatary drum 4 at a high speed, and 20 executes a
dewatering step. Controller 9 executes these steps automatically

accortingio @ dpevified sehirvt procdeutdel nikes mpener doontd)len® puts the
controls at least motor 5, and executes at least the washing step and the

layplipads ddntemet 9‘%&6%@&3&&"% Wa%ﬁ%g%ﬁ%%%tafy drfreqresult,
of bI wer 1 fler 16 dehumidifies the su
€0 %'Y[i%rgo ea seﬁgvt%e de umld |e8 alrp?%n‘flla%ng ﬂ ?6 % %’ 2. Asthe
wallWe sl FnelWa sy Bei fki 2 A9 Wil Fshaateisld, 1@’@%]1@91% 2oB¥y drum
the drying section thus formed, controller 9 blows dry and hot air into
4 tiveshiigitole? &nd rotary drum 4. In the drum type washing machine also

called drum type washing and drying machine, 9 the drying step is also
exec{rt”ée%f@ﬁﬁ@ﬁew&&rﬁ@eﬁé@twatéﬁﬁ@édéraz: ﬁn@@nﬁgdvacéatmg speed by

mea g gt d%%ﬁ?g Ir?%a:esﬁ'g% ﬁ%&%&&gﬁg@ eq'lglt%%p d %l&%n are hooked by
agitating protrusion 8 provided in the inner circumference of rotary drum 4, and
are lifted in the rotating direction. Then the laundries fall from a proper
height. Thus the laundries are washed by such beating action. After the
washing step, controller 9 discharges the stained washing water from drain unit
11, newly supplies water from water feeder 7, and executes a rinsing step.
After the rinsing step, controller 9 rotates rotary drum 4 at a high speed, and
executes a dewatering step. Controller 9 executes these steps automatically
according to a specified control procedure. In this manner, controller 9 controls
at least motor 5, and executes at least the washing step and the rinsing step.
Controller 9 also sucks air in washing tub 2 and rotary drum 4 by means
of blower 12. Dehumidifier 16 dehumidifies the sucked air. Heater 17 heats
the dehumidified air. Ventilating flue 13 connects blower 12 and washing tub 2,
as well as heater 17 and washing tub 2. By the drying section thus formed,
controller 9 blows dry and hot air into washing tub 2 and rotary drum 4. Inthe

drum type washing machine also called drum type washing and drying machine,
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supply water, a detergent in a detergent container not shown is properly
put 5 into washing tub 2. Drain unit 11 discharges water properly as
indicated by dashed-dotted line arrow as required, at the end of washing
step and at the end of rinsing step, by%opening and closing a solenoid
valve not shown. Blower 12 circulates air in washing tub 2 and rotary drum

thefdAfpdicaled Ribrokening arewRFiGy 3 @nd Q.9 In ventilating

flue 13 10 composing the drying section. Ventilating flue 13 is provided
with filetciSféexdeapiuringpdied remteyingdingdndaetheddast in thesaiid line arrow
introduced from washing tub 2 and rotary drum 4. Therefore, dehumidifier

by 1 eReHumidifesloranmtrodotedoit sréydilrvinghBiower By isndispogeusat of the
the downstream side of heater 17 so as to be free from effects of

i

ity s A R IET S Hhd %5 5 VeReFithi BB B HeSierEy Kr@roperly put
. ' po vapo ondenser for.exchangin
2 b A e LB By I PAVRChGAf H e by

dadhbdgemids siccuiates by kPSSt 18e That if #1838 eleMeptS:Ae the end
combined to compose air conditioner 19. Dehumidifier 16 and heater 17

of rArsinst gapichjaryspedfeul 20bingursdentigdretibre, antlshayhe built in
other structure. Rotary drum 4 is disposed so that the direction of rotation

shaft RIS el 2o BECHGESh A orh st BsviwardraRftheobsizoham 4, as
.. direction, f h i ide t batt i le in FI
n {:@t%téf) ) rﬁ}%ﬁe%hﬁ%%rt?bg?{we ° QL %{B I%‘i(}‘n gge exaefr?l%ﬁaé%ng%ue 13

él’l 5 in, v
motor 5 on washing IS directly coupled to rotation sha

corh@eingriim drvrichsistichned 2agndipstaled fagethen Wil washingiidl 15 for
2 so that the direction of rotation shaft 4A is set to be at an angle e= 2010

capdegregsitdmdhehorz dntaladireotiber dbetmvdshing launddeasddy fiotarwashing
drum 4 thus installed, the opening is positioned obliquely upward even if |

tulyofargafturPLaRyingdemed 4t théfém%@PqI@, hérfheas difien rofatidehsmaftisfles the

3 Rl nhe hepzonal digptor, pecoringly heuser nputte
heater 17 5o as to be free from effects of humidity.

In FIG. 1 and FIG. 2, dehumidifier 16 and heater 17 are respectively
composed of an evaporator and a condenser for exchanging heat with the
circulating air. In the evaporator and the condenser, a refrigerant is circulated
by compressor 18. That is, these elements are combined to compose air
conditioner 19. Dehumidifier 16 and heater 17 are not particularly specified
by such configuration, and may be built in other structure.

Rotary drum 4 is disposed so that the direction of rotation shaft 4A is set
to be horizontal or inclined downward from the horizontal direction, from the
opening side to the bottom side.  In the example in FIG. 1, motor 5 on washing
tub 2 is directly coupled to rotation shaft 4A of rotary drum 4, which is inclined
and installed together with washing tub 2 so that the direction of rotation shaft
4A 15 set to be at an angle 6= 20+10 degrees from the horizontal direction.

When washing laundries by rotary drum 4 thus installed, the opening is

positioned obliquely upward even if rotary drum 4 is installed at the same
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changing the body direction. In particular, since the inclination angle O is
2010 degrees, the laundries can be handled most easily and equally by a
child, 5 an adult, or a person sitting in a wheelchair. In addition, since the
water supplied into rotary drum 4 is colfécted at the back side, deep water
is collected even if the amount of water is small. However, when rotary

he%ﬁ&’mefsisv@r@ﬁﬁ"%ti@tﬁ%?%ﬂié?ﬁ:ﬂ@ﬁ’ tre peating actionak fiNgARda1 direction.

ropping the laundries is weak. In particular, in an inclined rotary 10 drum

Acdnthmiziyndhy tends ¢tabe gattierddah tiriepdsition elentinehediteetionsofvithout
the rotation shaft, and the washing effect is very poor. To solve such

chaggbremihen hdpréestiombodimBatticpivet drivearidue icbation angle 8 is

controller 9 for. driving and controlling rotary. drum 4 by motor, 5. Herein, )
208 e T T TS BRI ISP L OB T R e M RS R child
an %r@(ﬁffpé’pﬁ"pgps@rm?tﬁ%gtmna (?%%jggrgﬁg_s to a position of less than 180

degrees, supposing the lower en erpendicular direction to be the

positinin sflAielegreensotany Gramd Pivas &l Nigh sRessy e is rakedilected at
suddenly. That is, controller 9 drives motor 5 quickly and pivots rotary

thedieala epdieklyedsuchtar dsangjdecitedastorsticktine baundriésad thetimnes small.
circumference of rotary drum 4 20 by a centrifuga{dforce_. From the position

Hogay tie grés At Ha T8 fe b dsifion B s TigchiopsiisnhsaEiag action of

.ot 18P0 deagrees surpassing the position of .90 deqgrees, the laundries
i AESER PaSERGIRE RORLAL O SO eRBul R e votary

dr@hsyctha thanaeyais as t0 peeeidhedanntdries Hmothe ek the direction of

circumference of rotary drum 4, and drops the laundries to the 25
theoppusitenside 6, thediftee sidehFGSe #AcoiFar¢pase. schematic diagrams

showing the position of laundry 20 in rotary drum 4 in the pivot drive

motor B Ry NS ShTn g b e ssvva b T B antinad abdeive mode

. layndry 20 js ostlg gfted ur over 9011 de}%@es to less thgn 1804 b
s FelordeSIENIA SidGe SFHTRG GriduRaRy 0 Rfaty Ty drum 4 by motor 5.

Herein, "pivot" means a rotary motion smaller than one revolution. In the
"pivot drive mode", from the position of 90 degrees to a position of less than 180
degrees, supposing the lower end of perpendicular directioﬁ to be the position of
0 degree, rotary drum 4 pivots at high speed, and is braked suddenly. That is,
controller 9 drives motor 5 quickly and pivots rotary drum 4 quickly at such a
change rate as to stick the laundries to the inner circumference of rotary drum 4
by a centrifugal force. From the position of 0 degree at the lowest position of
rotary drum 4, to a position of less than 180 degrees surpassing the position of
90 degrees, the laundries are lifted. Successively, controller 9 quickly brakes
the rotation of motor 5 at such a change rate as to peel off the laundries from
the inner circumference of rotary drum 4, and drops the laundries to the
opposite side of the lifted side.

FIG. 4A to FIG. 4F are schematic diagrams showing the position of
laundry 20 in rotary drum 4 in the pivot drive motor of the drum type washing

machine shown in FIG. 1. In this mode, laundry 20 is mostly lifted up over 90
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drum 4 is quickly braked. When rotary drum 4 is braked in such a manner,
laundry 20 is peeled off from the inner circumference of rotary drum 4 by
the inertia acting on laundry 20 and its own weight, and dropped securely
by the 5 own weight. As a result, the sl€aving effect is enhanced while
suppressing twisting or entangling of laundries 20. Since the mechanical
de e ino3eey gl namlied $odakindny, 20 rthe) washing PerfimanseiRiry 20
enhanced. It is further preferable to operate in a normal and reverse pivot
dranivet nrodeickishichaeitk Foheal pitalin darmal disdetigkeanthosiclh a manner,
reverse pivot in reverse direction of 10 pivot drive mode are alternately
1al}@é§até’§ Bypsaiirefimerandhevamer siemmégeive pifovtave, dhem 4 by the
. liftin sition and the dropping position of laundry 20 are alternately
i R P ARBIBR Yo LT P BV AIRRL EfnEromReicserisly by the
ffectisianh ile.pr, i j f 1 ' Q, and the .
O RAal e 4 Betbat (A oo otk do,CHERHER L RIS Sppressing
twineshingrperfemaineeos funheerirhaocedihbe et HAPANYAQdNs securely
pivot drive mode and normal and reverse pivot drive mode is explained
appli¢dfdaidguodG 20A thGadhiRQetfoton 5iGe 4F amtsohematidt is further

jagrams for explaining the motion of laundry 20, and_are not intended to ‘
Pr%%%@@ JCoPEBR theéth e SNTRARRRONT ST KEirsP 4S SHBWA Fee laavhich quick

while r hi ‘nlachi e is. stopped, laundry.20 in rotary,. i
o R e B R pection of
pivietagrerenhpivalsathighspead (ge?é%@@&malﬂgivghgﬂv%%mn%mf reverse
position of 90 degrees to a position of less than 180 degrees, laundry 20
altisriifeed pyoldoivepdsitien ohe0ldegreesda dposition 2 dteppihanst8®ion of
degrees, that is, from the broken line position to the solid line positionas
Ly 0 B 2l RSB A R righb R pstaafdaers ioeeakeainos drive.

final stage of lifting of layndry 20, laundry 20 is securely peeled off from _,
Fugtlel e ol ing oo (r:%ftalr‘oi/ d?f}%aﬁ/‘b its“fi‘é%ia%‘?d’%ﬂm%eiﬁﬂﬁai@hng of

rotary

e mhef circumterefce of 1o
laundries 20, and the mechanical force is applied to laundry 20 more times. As

a result, the washing performance is further enhanced.

The motion of laundry 20 in pivot drive mode and normal and reverse
pivot drive mode is explained by referring to FIG. 44 to FIG. 4F. FIG. 4A to
FIG. 4F are schematic diagrams for explaining the motion of laundry 20, and
are not intended to limit the scope of the present invention.

First, as shown in FIG. 4A, while the drum type washing machine is
stopped, laundry 20 in rotary drum 4 is at the lower side, that is, near the
position of 0 degree. When rotary drum 4 pivots at high speed {(quick normal
pivot drive) beyond the position of 90 degrees to a position of less than 180
degrees, laundry 20 is lifted beyond the position of 90 degrees to a position of
less than 180 degrees, that is, from the broken line position to the solid line
position as shown in FIG. 4B. As shown in FIG.4C, when rotary drum 4 is
braked at a final stage of lifting of laundry 20, laundry 20 is securely peeled off

from the inner circumference of rotary drum 4 by its inertia and own weight.
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As a result, laundry 20 is dropped to the opposite side of lifting side of
rotary drum 4 by drawing a parabolic curve as indicated by arrow from the
broken line position to the solid line position by the own weight. After such
braking, rotary drum 4 is driven to pivotéat high speed in the 5 reverse
direction to a position of less than 180 degrees by surpassing the position

Asof 90HegressaHick deNeRe MRt d5vE) BB ERYIL: A8 ﬁ?q}.’fﬂllil% Ri®e of rotary

4D, laundry 20 is lifted from the broken line position to the solid line

dripasdibp itraevepse picegholdysuepassngi tag b amaOGrda0BeI iV Ren line
position of less than 180 degrees. Then, as shown in FIG. 4E, when

PosBian @rihe sediBrkikedattioa fivat keage o Mifiahtof laundry 20, laundry

20 is securel eled off from the _inner circumference of rotary drum 4 by
15 Incy 8 BRHC BB R, HEUR (4R AR SO RIS tHA® Speed in the

ite.s f lifti ' 4 b ' nother parabolic
o L B L 0L TR o

podIORIHQIT DY thayemin WRIghE rERERs A5 SRAWRIFETIG A4R 18101 UHBWA in FIG.
is quickly driven in normal pivot, and the operation as explained in FIG.

4DAGBIS 248 ddifpd diman BhdHus hemiatand sevense afternatal duekposition in
pivot drive, the lifting position and the dropping position of laundry 20 are

reV&I’EéﬁqQ%é‘f‘f‘éS&Bh%ﬁg%H?i@‘%ﬁl%&]?@fti@ﬁéFy)ﬁmg 50 <hesiadn FIG. ResiHon of less

en AT, Hencer e seaing 20 el olaungries 0 senhancadand,

; 11111
e mechanical forceis’applied to Taun us, C

a fRMOLMQLORAlFQlaRYodnumht,ANddifts, Jaiindry 804 e P T RAH AL MM y the

and left side of rotary drum 4 alternately in hormal and reverSe direction.
1nnkt aciral péimt oraedr thesepddifditiing o 2oéatnediyi 20atalingin 28dseht. As a
peeled off by force by its inertia and own weight in slowdown or braked
resdthrel aarmslavoph et dsomgiedak e eppesite sidesbyifhimmeidavefightary drum 4
v SRS el el cvese e mtore e g postonand
position to the solid line position by the own weight. Then, as shown in FIG. 4F,
rotary drum 4 is quickly driven in normal pivot, and the operation as explained
in FIG. 4C to FIG. 4F is repeated.

By thus normal and reverse alternate quick pivot drive, the lifting
position and the dropping position of laundry 20 are alternately exchanged right
and left every time as shown in FIG. 4G in pivot drive. Hence, the sleaving
effect of laundries 20 is enhanced, and the mechanical force is applied to
laundry 20.

Thus, controller 9 controls pivot motion of rotary drum 4, and lifts
laundry 20 to the upper part of right and left side of rotary drum 4 alternately
in normal and reverse direction. At a final point or near the end of lifting of
laundry 20, laundry 20 is peeled off by force by its inertia and own weight in
slowdown or braked state, and dropped to right and left opposite sides by the

own weight. By repeating the normal and reverse pivot motions, the lifting

position and the dropping position of laundry 20 are alternately exchanged right
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13 and left in every pivot motion. As a result, the sleaving action on
laundries 20 is enhanced, and entangling and twisting, and sticking to the
inner circumference of rotary drum 4 can be prevented. Hence, laundry
20 can be taken out easily, and creask?y of laundry 20 is prevented
remarkably. In 5 addition, a mechanical force is applied to laundry 20, the

anfUBTOeR @v@i‘}e?i@fotdi@%m ofAaundpsgf With. Reating aCHAEARPE undries 20
i

increased significantly, and the washing effect and funcfions at each step
1s ofthewn@shingmdachinecghie realizadvistongtheloivestipRbiiionto the inner
~ (position of 0 degree) to a position near 90 10 degrees of rotary drum 4,
CIreymP RS AISTaoER Mot BRBURK Bresttaibn Setves 1umedyR@0 can be

oo oLt SRR Br P DL 2 a3 NP . 1o

addRithe rgt@&@&%&%ﬂﬂf&@éﬂiéag%ﬂéﬂ"&? i9falhhy ayn; i%*&m%eﬁ%flgf times of

position of 90 degrees. Controller'9 controls driving motor 5 by suc

drapfitkpoddienatiny ATl vayRdiyadns caurad dastisk adhe leEignificantly, and
circumference of rotary drum 4. Accordingly, laundry 20 is lifted without
thespashansbsitfent surpaeing ©0sdelgrses) atepsodedirealiftedgaanchine can be
ecified position along with enough inertia suited to the rotating speed of
Te44¢4% drum 4. At the changing point to braked state, controller 9 peels off

the opposite side of [iftin e own weight o ry y such

de @l BI0RRASOMRAllEY 9 SeeareIV AxsNANGES IR NN PASEPR @R acceleration
dropping position of laundry 20 between right and left. When exchanging

s0 thleapideudidesti@is ofaptatjcliram dhia normal @ncunefeersecdirgttionsranirum 4.
abrupt braking action is_inserted from a position over 90 25 degrees to a

Whissitrrer e tiahitied Begrdds lopiost rrtsioniobrab b As rundry 20
o L D e S U v, e
neSCCLIFRIIONARE 900 degrees. Controller 9 controls driving motor 5 by such
quick acceleration and laundry 20 is caused to stick to the inner circumference
of rotary drum 4. Accordingly, laundry 20 is lifted without slip to a position
surpassing 90 degrees, and is securely lifted to a specified position along with
enough inertia suited to the rotating speed of rotary drum 4. At the changing
point to braked state, controller 9 peels off laundry 20 by the inertia and own
weight of laundry 20, and drops to the opposite side of lifting side by the own
weight of laundry 20. By such drive mode, controller 9 securely exchanges the
lifting position and dropping position of laundry 20 between right and left.
When exchanging the pivot directions of rotary drum 4 in normal and
reverse directions, an abrupt braking action is inserted from a position over 90
degrees to a position of less than 180 degrees in pivot motion of rotary drum 4.
As a result, even in the quick acceleration condition for causing sticking of
laundry 20, laundry 20 is securely peeled off by inertia of quick deceleration and

own weight at a final stage of pivot of laundry 20, and is stopped to the opposite
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own weight at a final stage of pivot of laundry 20, and is stopped to the

opposite 14 side of the lifting side. Thus, loss of mechanical force applied

to laundry 20 is suppressed. Therefore, the effects of each step of

washing machine are obtained in a shidrter time, while twisting and

entangling can be prevented, and creasing is suppressed. 5 Observing
sideusheReration: frome theriewnewy of hebavior ed1ayndry, 2011 the BNAHYy 20 is

drive mode of the present embodiment, controller 9 sticks laundry 20 to
suphedasedt cirdliheertaree cheotaffedtanod andliftstepwafdwbydhéng machine are

centrifugal force according to the quick pivot of rotary drum 4. Then,
obtainrftyop Shesterddme padil SRS satanelimirandecareranted, and
cred%l{xnf 4ib 1i1ts %ggggétia according to quick braking of rotary drum 4, and is

8rop5e(§ y%’e own ‘weight. The normal and reverse pivot drive mode of

the pregeatamPAdinesyd5aHRderieRd S 4 MAs5. R ‘A’f‘li%h‘&\%&o gp?e{undry 20,

pivot drive mode and the reverse pivot drive mode are alternately

in thpepied: irivenaredereferhblenownal @t saversepPieh YR M9deicks laundry
controller 9 15 sticks laundry 20 to the inner circumference of rotary drum

20 grandbiffts o tie cuispar fensgeof obtantaruniaby tHe sodtrififiml fgreerd by the

accprding,to the quick. pivot of rotary drum 4. Then, laundry 20 is peeled
Ce%ﬁlﬁ&ﬂﬁgrﬁﬁl@ ChATHR APt BRI @R 50591 ‘?ﬁ@ma“!acc%?tﬁﬁg laundry

20 tﬂﬂ@ﬁﬂ;@f R{?@'&% Y fom&%ﬂgién%ﬁ}dcEcclifx?gfr&%jn}fo%tgf r%%g%§ i:c]%lslirgleél by its

of the lifting side in the range of rotary drum inertia-and own
inewgighkduehndrvdngicantsekisiaitemaielyv-yapaated in AAral AR EVBISEhe own

direction. In these cases, normal pivot and reverse pivot of rotary drum 4

wetght repeacatoprefdranll withinppsitionirofdess dearf 186 pegreesembreliment is
%eferably over the position of 90 degrees by the same reasons as

un

SRHRAE A 50 TR0SS MeFEHCBy RtaRPERA BISPE00GteNRP e dRificibe, reverse

pivt Ire é%é%\éitéco)r%%l%%gda% gpniastgi\§i%ggég % g central direction and a tangential

In a more preferable normal and reverse pivot drive mode, controller 9
sticks laundry 20 to the inner circumference of rotary drum 4 and lifts to the
upper range of rotary drum 4 by the centrifugal force according to the quick
pivot of rotary drum 4. Then, laundry 20 is peeled off from the inner
circumference of rotary drum 4 by its inertia according to the quick braking of
rotary drum 4, and is dropped to the opposite side of the lifting side in the lower
range of rotary drum 4 by inertia and own weight. Such driving control is
alternately repeated in normal and reverse direction.

In these cases, normal pivot and reverse pivot of rotary drum 4 are
repeated preferably within positions of less than 180 degrees, more preferably
over the position of 90 degrees by the same reasons as mentioned above.

Herein, by rotary drum 4 of 500+50 mm in diameter, the gravity of
laundry 20 is divided into a central direction and a tangential direction of rotary

drum 4, and the drum rotating speed balanced between the force in the central

direction and the centrifugal force is calculated in formula (1).



drum 4, and the drum rotating speed balanced between the force in the
central direction and the centrifugal force is calculated in formula W. 15
mrw2 = mgcosO ... (1) where "m" is mass of laundry, "r" is radius of
rotation, "co" is angular velocity, "g" i §ravitationa| acceleration, "0" is
angle of rotating direction supposing the vertical direction to be 0 degree.
Resuftswt Ealegasn afd)shown in FIG. 5. In FIG. 5, the X-axis denotes
drum rotating ang on, which shows the angular position from the

positi [ o
WhigteBt posBRt 1%}9%%%4%% URE rafirdieE: point ORRALHIUPGI ALY, g

is %?el%‘fﬁ{ n%‘fpg&%i‘e%%%lﬂw?ﬁ E’s?i%%ﬁeb%%h%{%ﬁ{l%”%ﬁx%%*igct)ﬁ‘;] %%ggggéng the

otary drum 4 is stopped. The square plots show thedrum rota

verfioashasytfof kalpacingefthe force in the central direction and the
centrifugal force at each angular position where the reference point of

rotareluihs4 46 loghtethtibhe drokemolime and Bblid line dmowsGhdicatdhe X-axis
the rotating speed of rotary drum 4 at each angular position. From point

denpieshdiumg Hsiihad siomenttifitary itimsh piotshe nagylas position from

indicated by the brpken line, and reaches a,rotating speed of about 45
b R 307 A SO D2 B RSB i S S SBL Bl ity drvm 4

is 1Rundny 20586LBlY BHEKR PSRN AU 4ol RHS WieR. e rpRtiRG.ARYIE rotary

position of reference point of rotary drum 4 is at the position of 90
drugegréesstdapadry 2Dhsesytalyestitks: tehotanhdrdmud Aceardipgipetalndaessary
20 is lifted by surpassing the position of 90 degrees. As mentioned

for Asdoacimmnglothrday 20 byeserigistarecpositiondithesenanifiag force at

o SESSIRY SRaa e, Raton o0 cesres oy by

ThdNGH S Hﬁéig%%fqigplﬂﬁgﬁ%?wﬁl Bgén&%r%\@é@ & %%%tg&/\g}h r})@gry drum
plots, and the solid line arrow Is lower than the plots. In this condition,

4 at each angular position.

From point 21 showing the stopped moment, rotary drum 4 pivots
quickly as indicated by the broken line, and reaches a rotating speed of about 45
rpm at point 22. At point 22, since the solid line arrow exceeds the plot,
laundry 20 securely sticks to rotary drum 4. Thus, when the rotating angle
position of reference point of rotary drum 4 is at the position of 90 degrees,
laundry 20 securely sticks to rotary drum 4. Accordingly, laundry 20 1s lifted
by surpassing the position of 90 degrees. As mentioned above, lifting of
laundry 20 by sticking is at a position of less than 180 degrees by surpassing the
position of 90 degrees of rotary dram 4, but in this example, the position is near
120 degrees as indicated by point 26.

Near the position of 120 degrees, the solid line arrow intersects with the
plots, and the solid line arrow 1s lower than the plots. In this condition,
laundry 20 no longer sticks to rotary drum 4, but is peeled off. Hence, at point

26 near the position of 120 degrees, controller 9 applies braking to rotary drum

4 to stop near the position of 140 degrees as indicated by point 23. By this
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laundry 20 no longer sticks to rotary drum 4, but is peeled off. Hence, at
point 26 near the position of 120 degrees, controller 9 applies braking to
rotary drum 4 to stop near the position of 140 degrees as indicated by
point 23. By this 16 braking, laundry 28 is peeled off from the inner
circumference of rotary drum 4 by the rotational inertia acting on laundry

br AR M8 WEIEhh B B n NRXITAYD: O1eting, BRREAOE APRR, drum 4

and a slight deceleration state, it is understood that laundry 20 is peeled
by offefrartarotani dneatid ScEnogosuichioaleylatiomand experientehthe Thus, by the
maximum rotating speed of pivot in normal and reverse pivot drive mode

MEZiIB e EL B IBE 48045 orintbiteIIBRaking for Btding ofdalenatjozo wate, it is
t t [ ti d, that the effect by normal and
L TR D B Rt e of iy 201

normal apd reversg PIMAk Ve MOEe RaR-be &Xerut %ng@&g%é{]\%aspeed of

range from position of 120 degrees to position of 140 degrees as shown
pivintthe wxamile il gy & M one spésificaths duhenpdecslesdates Hroanpiyel & more.

maximum rotating speed 45 rpm, peeling force according to deceleration
Bri&iagpitednecianadeif 26 wyderaional énertiz et diowrawaighnof dhatidny 80eed, so

continuing to rotate at this rotating speed. 15 Further, as shown in FIG. 5,
thatid ?e%f?as¥e%¥aﬁ]£¥%ﬁ1iwfinmfm¥8ﬁommé. WD Fedaceqp be obtained.

Pe%ﬁﬁ%ﬁa@?@gﬁ%@ Ci%t'r%&g%% %% G {}81% %ﬁli‘;i&ndggi%r 1}1‘(") g % rne S'Iea{.ecuted

it'is pre e that the subsequent pivot motions repeating from
by SealeifdGnal igeeeuied FomRPesition akahaut 144, Aeareesia £ degrees as

position of about 30 degrees. Hence, at first pivot motion, laundry 20 20
shatoppinthstitkiamyidwar FBigyé.of Miery gremiidal shohemid fdde Add liftea pivot

to a position near 120 degrees, and is braked in a position from 120 o
al qAyoaLs 1PABdRgreRecASta resbitnackag Fo6s aespeng thalagplesption is
oS EPEERIEAE R um PRl e R domele i, o
corftiuR AdS SENEINA RO Ahting speed.

Further, as shown in FIG. 5, it is preferable that a first pivot motion
from FIG. 4A to FIG. 4C is executed from the position of O degree to a position
near 140 degrees. And it is preferable that the subsequent pivot motions
repeating from FIG. 4C to FIG. 4F is executed from a position of about 140
degrees to a position of about 30 degrees. Hence, at first pivot motion, laundry
20 stopping still in a lower range of rotary drum 4 as shown in FIG. 4A is lifted
to a position near 120 degrees, and is braked in a position from 120 degrees to
140 degrees. As a result, laundry 20 is dropped to the right or left opposite side
of rotary drum 4, specifically nearly 011. the diameter or lower position of rotary
drum 4. Inthe subsequent pivot motions, rotary drum 4 is driven in a range of
110 degrees from a position near 140 degrees to a position near 30 degrees.
That 1s, laundries 20 are moved while shifted to either right or left side of rotary

drum 4. More specifically, laundry 20 dropped by nearly 30 degrees from the

lower end of rotary drum 4 is lifted to an upper position at the same side of
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25 110 degrees from a position near 140 degrees to a position near 30
degrees. That is, laundries 20 are moved while shifted to either right or
left side of rotary drum 4. More specifically, laundry 20 dropped by nearly
30 degrees from the lower end of rotalrz/ drum 4 is lifted to an upper
position at the same side of 17 rotary drum 4, specifically to a position of

rotAeadydrDdegeascand s dreppedda o pesitinn fngary.39 dear88sidbpped to

the opposite right or left side of rotary drum 4. Such behavior is
a pperformetimewilly 8grmmeimaly theighantdefighndisledthicdee setarelyrum 4.
hy achieving the maximum_dropping distance equal to the 5 diameter of

Sughrahg At 1T R eedabiiy Sfetiameiaceitig arsht oind left, and is

laundyies 20 are enhanced. That is, it is preferable that controller 9
hte et i TS R
diaVR MOEENRR) thaRpsitiorraf Q. ‘%ﬁ@fgfe%ﬁﬂ%)éfm gtfxﬁvﬁﬁé'%g,ating effect of
degrees and less than 180 degrees. The 10 subsequent pivot motions are
laupréfésselia ecadniralitet] from the end position of first pivot to a position
inverted by 110 degrees from the end position of first pivot. According to

the compd| Hadintihprefetobpmthstilldpnttotier Magetoslsorafirdrpivatimotion of

first pivot can.be lifted to an upper position of the first pjvoj side, Hence, .
OB 50 2o BRSEROP b ROt o BB BuRRE e oty 46 BRAHIon of O
degdhell the subseqnantpvalapotionslaundry 20 shiled and droRReddQ ces  The

right or left'side of rotary drum 4 can be lifted to an upper position of Same

sulsidguehrotary tiislidnand cardieceappetid-onpasielrgbhot iefeside8tition of
rotary drum 4. In order to move laundries 20 in good balance at right and

firdefpiieé he 20ptdstmanmecités prefdrbbldagreiep Bomverefenihversngpthe! first
. rotating direction of rotary drum 4 until laundry 20 stickinﬂggtq the inner

PIVEieurmtfErieB I FolR caRinPh ivdrappedtiadtanesik e dibgplagrer range of
o BESHBN B PRI 205 Peg o 1 1 i of YOI OUSRIORLS, 1o
side. Hence, laundry 20 can be dropped to right or left opposite side of rotary
drum 4. In the subsequent pivot motions, laundry 20 shifted and dropped to
right or left side of rotary drum 4 can be lifted to an upper position of same side
of rotary drum 4, and can be dropped to opposite right.or left side of rotary drum
4.

In order to move laundries 20 in good balance at right and left side in
this manner, it is preferable to stop or invert for inverting the rotating direction
of rotary drum 4 until laundry 20 sticking to the inner circumference of rotary
drum 4 is dropped. As a result, the dropping position of laundry 20 is shifted
from the lifting side of pivoting direction to right or left opposite side, and lifting
by inverted pivot can be realized. Accordingly, the lifting position and
dropping position of laundry 20 can be alternately exchanged right and left
every time by pivot drive in a sufficiently balanced state. As a result, the

sleaving action on laundries 20 is enhanced, and the mechanical force is more

efficiently applied to laundry 20. Meanwhile, it is preferable that laundry 20 is
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by inverted pivot can be realized. Accordingly, the lifting position and 25
dropping position of laundry 20 can be alternately exchanged right and left
every time by pivot drive in a sufficient{lf/ balanced state. As a result, the
sleaving action on laundries 20 is enh ficed, and the mechanical force is
more efficiently applied to laundry 20. Meanwhile, it is preferable that

peddeddly 30isA8yoeelgdplf i@ﬁi%'ycf@ﬁbiheﬂ@&i@&fPO%Q&m@Fﬁﬂé)Eﬁ, braking
Ized by

this purpose, braking is indispensable, and such braking is rea _
is nmebkpeived deakimgdamcicdlebtridayraldnge dliverd dre varohawlextribabking and
braking, and the electrical braking is noted for its merit of _
eieﬁréiﬁfﬂégnhﬁ%%lﬁge opBedforR iRt e s uRlRgt BcednipdaiRg niskhdhienslectrical
br&{ the maﬁgggg{%t%in sreéec(i) iO{IPiVO il}’cll norm I angl reverse p‘;‘y%%odr'vee .
mode 15 (8¢ than 4 Srpm, the rotafitha s axg‘f’ingpgFnal3’;-‘1]1(Jh’r?‘11dry1 B'y requiring
coriAkiRg.Qf folapydrum 4 is too weak to peel off laundry 20 from the inner
circumference of rotary drum 4. That is, when rotary drum 4 is rotated in

10 re¥ende:directiom taundiy20g espaits sfupkvistthe noemellcanferenetse pivot
of rotary drum 4, and rotates together with rotary drum 4. Hence washing
drigy peadngs dfeettibamptibraimedthe thetAstatag wrryitiofactarg drubaundry 20 by

ivot i I ivot dri de i ler t 60 d .
bR 2OMEAA LB GHor T8 ndh % bOSk GHBYT GArGaEs e inver
cir R RIAHNG. %&9&%81{9@%%“@ 44510 % t%ﬂe@%&%& \Eﬁtd%’%j% Zr%tated in

surpasses the position of 180 degrees (highest position en rotary

revifiiD diiecol@tediniayerse direction. AceRreingly. ilaundsr @i aRince of rotary
alternately exchanged right and left as shown in FIG. 4G. To realize such

drwerrhabaddnebedesetpgeittdnive o de o dryudrdm 4Hetcmesmkiile, lan beating
extremely large driving load is applied to motor 5. Accordingly, the
etfpeinibaob1B6MEE M motor 5 is required to be increased, and the size will

i\;cre%echle? %B?a‘%{xel%eé‘.h%[‘ébgfj ilrggéflrtyhggyl%/e& Y Is)?x?g%nig] r'icl)%m%ﬂ Falrclad reverse
pivot drive mode is smaller than 60 degrees, laundry 20 cannot be lifted higher
than the position of 90 degrees. If the rotating angle of rotary drum 4 is more
than 150 degrees, laundry 20 surpasses the position of 180 degrees (highest
position) when rotary drum 4 is rotated in reverse direction. Accordingly,
laundry 20 is not alternately exchanged right and left as shown in FIG. 4G.

'To realize such normal and reverse pivot drive mode of rotary drum 4,
meanwhile, an extremely large driving load is applied to motor 5.  Accordingly,
the number of poles of motor 5 is required to be increased, and the size will
increase. In the present embodiment, however, as shown in FIG. 1, FIG. 3,
inner rotor 51 is disposed at the inner side and outer rotor 52 is disposed at
outer side of stator BA fixed to the outer side of the bottom of washing tub 2.
Inner rotor 51 and outer rotor 52 are directly coupled to rotation shaft 4A.
Thus, inner rotor 51 and outer rotor 52 mutually act on stator 5A from inner
and outer circumferences. Hence, the driving power can be multiplied without

increasing the size of motor 5, and motor 5 with a small size can easily execute



inner rotor 51 is disposed at the inner side and outer rotor 52 is disposed
at outer side of stator 5A fixed to the outer side of the bottom of washing
tub 2. 25 Inner rotor 51 and outer rotor 52 are directly coupled to rotation
shaft 4A. Thus, inner rotor 51 and oufgr rotor 52 mutually act on stator 5A
from inner and outer circumferences. Hence, the driving power can be
multiplied without increasing the size of motor 5, and motor 5 with a small
norgpa AaKlasERy ExBERE AU VAGHAER AHEGBRAEY RV ctHiR HerRr ting.

accompany by sudden.inverting. Thus, the normal and, reverse pivot drive
Ay 37 S TSt NG N CH e IR Ao v dden

mode accompany by suddenin

invEQ@H%%%%ﬁ%ﬂiﬁﬁ_ Iﬂ}?\%@ipbgﬁhéz&%%WSHEE%&%WE@W%X'ShOWH mn

That 1s, in both normal pivot and reverse pivot of rotary drum 4, laundry
FIRO0caarbbdsppeadedegsishat thelsanElpasitionabirganyr30-degietseld reverse

the opposite side of the rotating direction. Further, by pivot from the
pivekeppigpoitusaipbeitotsfaamerbtadirepandlaof 80 deghsesinaupesition at

20 reaches the sticking region, laundry 20 is then peeled. off from rotary
neaa?arﬁfﬁ %{f&&eﬂ%b?ﬁﬁiﬁga?%tmgeaﬁ& rekithysd degrM pukikgther. by

plvgﬂ%rgﬁ‘fillfwg &Q‘?%ﬁnﬂipégéﬁ%g%nﬁ égg{wo%{ va é%%%yr% ﬁ%legzggreae 3 I-Ie—zh(% 60 .d?grees,

required time ng position at point 24 till pee osition at poin

lauRfi$ 8DaLkRIE SecoRtcandthe SRAVITA AiMhe FoMLAIRRPINGRABHIETAn rotary
point 25 till dropping position at point 23 is about 0.8 second, so that the

druboth hreseglbinihmgeneral washimg maghinef abthdywahingrstep aftliring the
the rising step, a continuous rotation drive mode, or a normal and reverse
brajgngendiine uasvisieiBhidd it R afrrgisee roldtbreameed time

. made; laundry.20 lifted by. rotation,of rotary drum.4 is dropped from.a
o e A Bl Y Do R e S Tt 20 s bout 0.8

secs@iANAG SREEA-SHANNG BYED BRARVIGL FARENMAYE FAtaliopRRIOSRNY: i W pping

4 is alternately repeated in normal and reverse directions. It is preferable
posthatpattprinthdieieftuckt coatineond, retation dhivéobde;osdpatt.or
whole of normal and reverse rotation drive mode
In a general washing machine, at the washing step and the rising step, a
continuous rotation drive mode, or a normal and reverse rotation drive mode is
executed. In the normal and reverse rotation drive mode, laundry 20 lifted by
rotation of rotary drum 4 is dropped from a height where the own weight
exceeds the centrifugal force, and at the rotating speed showing such behavior,
continuous rotation of rotary drum 4 ig alternately repeated in normal and
reverse directions. It is preferable that part or whole of such continuous
rotation drive mode, or part or whole of normal and reverse rotation drive mode
18 replaced by the normal and reverse pivot drive mode mentioned above. Asa
result, lifting and dropping behaviors of laundry 20 are alternately repeated in
normal and reverse direction, and mechanical actions are applied to laundry 20,
and the sleaving action and the beating action of laundry 20 can be enhanced.
As a result, the washing time can be shortened, and the twisting or

entangling conventionally shown after dewatering step is remarkably decreased

in laundry 20. The user can take out laundry 20 easily, and handling after
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is replaced by the normal and reverse pivot drive mode mentioned above.
As a result, lifting and dropping behaviors of laundry 20 are alternately
repeated in normal and reverse direction, and mechanical actions are
applied to laundry 20, and the sleavirﬁﬁ)action and the beating action of
laundry 20 can be enhanced. As a result, the washing time can be

waShiitenad cag¢ theridsting He gntrpghingsconventionally Bhawneadiete, and the
dewatering step is remarkably decreased in laundry 20. The user can

streagb toutiiag halrp23: easibd. and handling after 20 washing is easy. The
finished state is clean with little crease, and_the straightening labor is
saved WReMABIRAI ARG réoBPSEDIVEY BHVETATEdane ExetutBlesitrdhalter the

atering step, et?)eain action works as a straightening action, and 5
T AR R

d
devﬁg &lcre s%c?%hﬁ\?\?el |n|sﬁ%d atetls Bbtaifediriad 15Ty 3gHon. and

Lt YaSicksiodhg dmnghelicinterence Of sptamm daum findem@tering undry 20
process, and laundry 20 is soft and airy as shown in FIG. 6A, FIG. 6B.

hawitearditightotbRe usaecaireasilis take ©uf laasy R from rolery gheiim4. process,
The subsequent process is easy and it does not take time and labor in

andaigsring. amdh aodeirizanbdoeversedivotdyivElod8is éxmseoutiagly, the
in drying step after dewatering, the straightening effect by beating actign

USE hAF I OVREE Aol R oind WA Righ S Birial ke Subscquent

prolf¥R1SE BYEY CIIVP iR0S, e MERRANAA 108d BABdeELRLINERAIL  when

of execution of normal and reverse continuous pivot drive mode Inste

no10h Hlis MDeSy ke rsfese dat Hadfiwasbing:ster andiieninsing stePrifewatering,
which the driving load is heavy due to water contained in laundry 20, the

theusie afghddnmetiedstgarthedargefféctings Byrboth mgaesadvo different
behavipors are applied to laundry 20 in the process of washing and rinsing. _
More SI5BERERIIY 4 fiHRVRRAJPES A iehabion s taphietloensHstapatat drive

mogévetrﬁeea B{\égﬁgri\ﬁe ll:HOd% %nr%§ggg%%ou%h%ndol{‘réifolgrg gx\évc%%:hg)qgof normal and
ehavior is app?le(%l othe faundries y%ormeﬁ Andreverse CoRALBLS

reverse continuous pivot drive mode instead of this mode. Therefore, at the
washing step and the rinsing step in which the driving load is heavy due to
water contained in laundry 20, the use of both modes is particularly effective.
By both modes, two different behaviors are applied to laundry 20 in the process
of washing and rinsing. More specifically, a firm hand-washing behavior is
applied by normal and reverse pivot drive mode, and continuous and uniform
washing behavior is applied to the laundries by normal and reverse continuous
pivot drive mode.

It is not economical to increase the power of motor 5 excessively.
Therefore, if motor 5 goes into the detuning limit thereof when driving motor 5
according to first motor drive instruction for driving rotary drum 4, it is
preferable that controller 9 controls the rotation of motor 5 by second motor
drive instruction. In the second motor drive instruction, the rotating speed is

determined so as not to exceed the upper limit load of motor 5. By this control,

if the driving load varies from time to time, the rotation characteristic of rotary
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pivot drive mode. It is not economical to increase the power of motor 5

excessively. Therefore, if motor 5 goes into the detuning limit thereof

when driving motor 5 according to first motor drive instruction for driving

rotary drum 4, it is 25 preferable that cohtroller 9 controls the rotation of

motor 5 by second motor drive instruction. In the second motor drive
driRstiueliona Hae felaing speesis L determines SO AB NOHAEXEERA S laundry 20

upper limit load of motor 5. By this control, if the driving load varies from
acaiméng imey¢heetotagon Ahalectansticnhegteny 2bpdnlindisfparantdadrease is

so as to apply behavior of lifting and peeling to laundry 20 according to
SURRECSSHfhg. ﬁé%hélgarﬁévfm@é,em@apb@ﬁamgomwepfnépéagﬁ @drom 4 may be

suppressed.,For thi rpose, the rotating speed of rotary drum 4 may be
morr#gﬁﬁ%??e&,ngnc %%@%%g’%f%‘&%%ﬁ%fﬁé%%% 5 M)éan\lljvhile, it iZ

prefel\@@%ﬁl@ﬂﬂ@,’ Rr.ﬁg'}ﬂ’@ife@;@fé( %%fgfd&ﬂ%ﬂqggf %Itgl% 'aPﬁﬁaoitH‘é ending

or weight of laundry 20. According to the thange, fotary drum 4 is drive

onitha staiecoplinitine for yaslgtieyol( dlepanging on shewwdange othuaghiithe, rotary
condition along with progress of washing, or difference in driving load

drgapéngide vrnths armpiet affaondanfoo lTasdmdlihtdeptauhdy @0 thaychenge of
10 measured. by any known detecting method. INDUSTRIAL _ o

washiBE CXERITY FIGRE T RYBESRER Y AviERiBe 6T Ik raxentn driving load

defRVERI n@h%gﬁ%ﬁﬁl&@%ﬁa %%; ephanced %@8@%8@@%%“%%337 be

or entangling of the 15 laundries by controlling the rotation of the rotary
medipsiRlieshin hewzontakditaction gk daclined state. Further, creasing of

the laundry can be prevented. 22 CLAIMS 1. A drum type washing
machine comprising: a washing tub,
INDUSTRIAL APPLICABILITY
In the drum type washing machine of the present invention, the
washing effect can be enhanced while suppressing twisting or entangling of the

laundries by controlling the rotation of the rotary drum installed in horizontal

direction or inclined state. Further, creasing of the laundry can be prevented.
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5 a rotary drum for containing a laundry in an inside thereof, the rotary

drum being formed in a cylindrical shape having a bottom, being installed

in the washing tub so that the direction of a rotation shaft thereof is set to

be horizontal or inclined downward fréf the horizontal direction from a

opened front side to a back side at the bottom, 10 a motor configured to

drive the rotary drum, and a controflgr cgpftgured to control at least the

motor, and execute at least a washing step and a rinsing step, wherein

the controller controls a series of operation in a normal and reverse pivot

drive mode as follows: 15 the motor is driven at a change rate so that the

laundhy is’sttiaknotsne inmshéreunrehineccoteisitay drum by a

centrifu la/ﬁlﬁtlgl).rce, and the laundry is lifted from a lowest position of the

rotar)? ,Hﬁl’?él%osition of 0 degree, to a position of less than 180

degr r ' it 0 rees,.and the motoy is braked _

a8 e A LIRS B AR SO roteny
dreitcusiierdnes ol theJekann drumi shdhe WapRRILP sraide PRAASHBRalled in the

lifting side in the rotary drum, and the controller executes the normal and
waguargetpivosaritieamobie biirrepiating normelsanchrelerfe thtatiofi is set to be

alternately, at least iné{)art of at least one of the Washing step and the

horizaniaLien 1pglnerh S AT sk aBniy nhsaRro tdcBimnsti e diepm 12 opened

froWhersin t}wg Eg:gcqygll&r gg%gi%% &Omaximum rotating speed of the rotary
rum at 40 rpm or ]hlgher in normal #nd reverse pivots in the normal and

revergenpivet dHue Bede. 3L he A g Mashingimachine

according to claim 1, wherein the controller drives the motor by a second
motordriveinBeru coodi pundicty aoratediont Spasd didhednatanisl axeqper at least
limit load of the motor or lower if a first
a washing step and a rinsing step,
wherein the controller controls a series of operation in a normal and
reverse pivot drive mode as follows:
the motor is driven at a change rate so that the laundry is stuck to an
inner circumference of the rotary drum by a centrifugal force, and the laundry is
lifted from a lowest position of the rotary drum, at the position of 0 degree, to a
position of less than 180 degrees by surpassing a position of 90 degrees, and the
motor is braked at a change rate so that the laundry is peeled off from the inner
circumference of the rotary drum, and is dropped to a side opposite a lifting side
in the rotary drum,
and the controller executes the normal and reverse pivot drive mode by

repeating normal and reverse rotation alternately, at least in part of at least one

of the washing step and the rinsing step.

2. The drum type washing machine according to claim 1, wherein the
controller specifies a maximum rotating speed of the rotary drum at 40 rpm or

higher in normal and reverse pivots in the normal and reverse pivot drive mode.
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5 motor drive instruction exceeds a detuning limit of the motor. 4. The

drum type washing machine according to claim 1, wherein the controller

stops the motor or inverts the motor for changing normal and reverse

rotating directions of the rotary drum (il the laundry sticking to the inner

10 circumference of the rotary drum is dropped off. 5. The drum type

washing machine according to claim 1, wherein the controller pivots the

rotary drum via the motor in a first time from the position of O degree to a
positidn dFH2 0l degréss ®rmmeherendileskitiamdB diegreesslnianl b, findierein the
pivot of the normal and reverse pivot drive mode, and pivots the rotary

COTHRIMEF of i B IBIRBI dI¥he fReEPNbIRS EOPoSTIBA MyvEreelispl1 o which a
rotg%%rf%s)eg]dsgtb agglﬁ?c%o “1/5‘9 %er?%t;l)%nesz‘ limit load of the motor or lower if a first

motor drive instruction exceeds a detuning limit of the motor.

4. The drum type washing machine according to claim 1, wherein the
controller stops the motor or inverts the motor for changing normal and reverse
rotating directions of the rotary drum until the laundry sticking to the inner
circumference of the rotary drum is dropped off.

5. The drum type washing machine according to claim 1, wherein the
controller pivots the rotary drum via the motor in a first time from the position
of 0 degree to a position of 120 degrees or more and less than 180 degrees in a
first pivot of the normal and reverse pivot drive mode, and pivots the rotary
drum from an end position of the first pivot to a position inverted by 120 degrees

in subsequent pivot motions.



