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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 ro%ation shatft is set to be horizontal or
inclined downward from the horizontal direction. 10 BACKGROUND ART
FIG. 7 is a sectional view shodipBRIFTIOME 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 ' yeture erovided with a

multiplicity of ol AR {d@ 1iittor 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
TECHNGD Ale AR, Dpening of washing tub 32 and the front opening of

rotary drum 34. 20 In an ordinary washing mode, the user opens door 36,

and pits theedauhdnvsahga detetgentdino rbtary diope 34aahthgtangchine for

operatjon. Then, water feeder, 37 supplies water into washing tub 32. ‘
WahingaRRALIRS RS HPEHECREER &f#ﬁl&ff*&%@wg%ﬁr@ﬂ@dﬁﬁ@ ed in a

waé%@% wm.34fhroygn *a‘?k%gt%% %%E%%‘H"é%a'i‘et%ys%"t“% 3 gﬁ&iz tal or
specified rotating speed, an the 25 laundries containad in rotary drum e
inclSrRQOKER DY 2EHIFHNG RFRINGION 382 PAMAeRbIN the inner circumference |

of rotary drum 34, 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 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 i1s 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 supphed 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 34, and is lifted in the
rotating direction. Then the laundres fall from a proper height. Thus the

laundries are washed by such beating action. After the washing step, the
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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 automatically according to a specified control

procedure. 5 Rotary drum 34 is installed so that rotation shaft 34A is set to
staiyedhorizdnrag ordtetinedddevinawged fomtide mioyizantafldirectibrviroen fieeder 37

opening side to the bottom side. When washing |aundries by raotary drum
newdy tﬁﬁ%p}%ﬁstaWé’ﬁ?%éougﬁgHéﬁeﬁ&E}%FﬁﬁB'or‘@i%rom?hé"%ﬁﬁﬂarﬂé’.p’ rotary

However, when totary drum 34 is installed in such direction, theheatin )
o DT A LS e Gl S Meps e

exelRIAR LI RAVINGAREIALH rotplomerih ibplapridastend o be

collected at a lower position even in the direction of rotation shaft, and the
wasogeeffedtispalidcutaiystedbid Fo dhlué thesquiobleshaBatéhd is set to be
document 1 discloses the following 15 technology. That is, the laundries

horjgertal voinsbned dearp wand BamaiohrrEebmt dostonwiiera the opening
. ight js | d thjs behavior i d to be first

sicg R SR Torsify SR RPALERG QPSS (R, O i g ths

insEQﬁ@cﬂrﬁlgr%%Ee@me@@EW 'pl&eﬂlweop@p@ Shfolay drumRdbis However,

stopped for a specified time, and the positions of the laundries tending to

whbe 130:c9llécted 3tadomet4idsition aieledihanges. fH6h8AtihCa8RahaWifting
the behavior of laundries 61 in rotary drum 34 in the washing machine

andiidedpsetsntbatteboemente F1G. Ba mhivugsdamyimetptaeedstim 34 having

laundries 61 in sticking state after dewatering, and FIG. 8B shows an .
an b‘?ﬁg}ﬁﬁ SURHOBrBA RS G mﬁa&%ﬁfﬁ&&o ﬁﬁgﬁﬁw pgsition

eve\ﬁaﬁp 'ﬂ%%@éﬂ% '%‘f"lﬁ%ﬁgﬂgf %}?Qﬁd%%%kﬁ%}@%%@%gg %J%grticularly

rotation 'in normal and reverse directions, the
wedltangled state of laundries 61 can be suppressed to a certain extent. As
a result, laundries 61 can be taken out easily in some degree.
To solve this problem, Patent document 1 discloses the following

technology. That is, the laundries lifted by rotation of rotary drum 34 fall from
a height position where the own weight is larger, 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 1s
stopped for a specified time, and the positions of the laundries tending to be
collected at a lower position are exchanged.

FIG. 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 hifher 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

contifibets itheeldiiondtethefrotating spaad. hithe thtrdlogmai Paigpbsing the
~ document 1, the rotating speed of rotary drum 34 is higher than that of
firgonyehespimatnnaisatatings snettbdonbwe¥e e dritypuhe e dorating agtion by

is dropped. by gravity frgm.a height posijtion where the 10 own weight is
ArORRIBA tiri W ESRHTuH oreBg Tl B B <O HBERMIRGRSA When

rot%t?r tﬁ?ﬁr%f @1-" qg r¥n%%afi%ed|$% %Bf?&?ﬂﬂ%&ﬁ%&%s“fﬁgk}%%&’ld W—:%ietermined

ating action may be insufficient. Besides, since normal continuous

tindOtaliIhARE reyerseLepiaons Jotatientate exeesmhpliernai@hthe rotation is
laundries 61 are twisted and entangled 15 during continuous rotation.

conEuemoiia parele penied hpnotidedpetreedn normal continuous rotation
and reverse continuous rotation during continuous rotation, the entangled

statel®s Sowtrirrlenssinateetefoftmentob: the wrstinstarerthyt rotary
AriQLRe syl esﬁﬁ%@;&%?@? 'jﬁ%‘é'&?i‘%@gﬂ%ﬁs 61 él%hits()ztm;@{gcrl]?ﬂowever,

e .
circumrterence o rum wasning. en taking ou

onlRYRENESLL MuRIRedeRed Qb Eapyelhar ditealion .2nd iHs POLERRY where the

et, since laundries 61 are creased, it also takes time and labor for
ow atraigiieniing] aftet washing P atent tdoguinéntdeJapanaaesPdient 34. That is,
UnexaminedPublztatzonNo.26 05-124 76 1 25 DISCLOSURE OF THE
denrvERE FON T prectlnundantioh shaidens aamtigpanndngsufficient, and

e NG RCH L E4, RIS mechanical force, and suppressing

the OE%%EEFé}Eeﬁhﬁée%éﬁl%érlh%&%{ﬂuous 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
gstate may not be suppressed sufficiently. In addition, laundries 61 stick to the
inner circumference 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 Unexarmned Publication No. 2005124764

DISCLOSURE OF THE INVENTION
'The present invention provides 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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4 type washing machine of the present invention includes a washing tub,
a rotary drum, a motor, and a controller. The rotary drum for containing
the laundry in the inside is formed in a cylindrical shape having a bottom.
Itis installed in the washing tub so that the direction of rotation shaft is set
to be horizontal or 5 inclined downward from the horizontal direction from

typhevepaned fhonhsidedttibe bask-sidevatifieboomddhe atondsves therotary

rotary drum. The controller controls at least the motor, and executes at
drusast thw tvashind) stemtapdainsiti stepg afurtenntifercontreliendrives faendry in
motor rapidly, and thereby_ rotates_the rotary drum in a quick pivot, and by

theHagidseifupamsitd e kel sRaporia gy i autoeinstglled in

stuck,to the inner circumference of the rotary. dru nd the laundries are ,
theiehing b 56 S he dureption of rottion shafts <6t 0 B trioneal o

incIRHERAIR HICRASHION AheTHiRFMLEP RIIEES WoHPRSIIPEABR front side to

position of 90 degrees. The controller also brakes the rotation of the
thembtorksuddenlyt aiid thevtavndrieTare peelod affives the inneadd drum. The
circumference of the rotary drum, and are dropped to the opposite side of

conpol]strmawtiningpsidenst theersratptramd mreesitfonérlerstifes washing step
ies.of tign b ti | and reverse rotation alternately,

A RS AR o THIST ab o VRS T OTaRGE 5RO dRaPppots thoreby

rot3tiR2Ph NG ALNasRG SieR ARtUNSING Sten PR BV CHIREIRISI NRQIBRlof the

and reverse pivot drive mode, the laundries are litted from the lowest

quikdsijion b thbd etanrddiute, hapdsiiemes lesscthan tA8ddegreRsbnference of
surpassing the position of 90 degrees at maximum by the quick pivot of

theheotetaryldnim. dndraked! stand isesseaislisitetlbireniciisraringsatnheitipralof the

stage of lifting of the laundries. From this braked state, the laundries are
rotaEy, E}E&»&Fﬁ%ﬁﬁﬁ%‘ﬂﬁ%P@#c@%%@%n%@ﬁ@é’%ﬁ% {ffishi/iiRil 80 degrees

o R B o R N IR s
rotak AICHTRIBNGIMBY 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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and reverse rotation, the lifting position and dropping position of the
laundries 5 can be alternately exchanged right and left every time in quick
pivot drive, and the sleaving action is enhance while preventing
entangling of the laundries. The clean“r?ng performance can be further
enhanced because the number of times of mechanical force applied to

carilie lalegriasdarnbeéhinspedsaghd BRIBEDESFCRIPHON QidiiEvot drive, and
DRAWINGS FIG. 1 is a sectional view showing a configuration of a drum _

thetygleawashingioachirmbessrdind b aprexemplagy earhogimene bttee laundries.
present inventjon. 10 FIG. 2.is g backside view showing the inside of the | .

Th%fﬁﬁ?w@wa F@%%ﬁ%%%w%ﬁrﬁéh@ﬁ? beqausedhfoRURhay of times

in ly_half of | ortion.of a._mator. in.the drum type
of r\?lvléa%%ﬁg C%qa%:rﬁﬁ%aas?%i\}v%gﬁgﬁ% ga]é}%%%%%léa %G%%ﬁgﬁ%gt?f 8%\/(%\,\/ showing
positions of laundries in a rotary 15 drum in a stopped state of the drum
type washing machine shown in FIG. 1. FIG. 4B is a schematic view
BRIEGWDE SCRIRRHGMN 0 BITHEtDRAMAINGEry drum from the state
shown in FIG. 4A. FIG. 4C is a schematic view showing a decelerated
state®oFFotdtidh 6F tREIORMY Wit FBATHTEstt6 SHEWH #iprc 0Bt Zbyum type

FIG. 4D is a schematic yiew showing an accelerated stafe in reve
Wi o BF IioR BP AL bRy ¥t HOMARE LS CRAWRCR S, Jee present
invel#i4E 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

showkig>ar decelbhialed Biateein showah @ Siatirecticle of riiatibrueh thepe washing
rotary drum from the state shown in FIG. 4E. FIG. 4G is a schematic view

mashansrihawighrahtdeft-exchange behavior

FIG. 3 is 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 is 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. 4E is a schematic view showing a decelerated state of rotation of
the rotary drum from the state shown in FIG. 4D.

FIG. 4F i1s 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 1s 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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of lifting position and dropping position of a laundry in a normal and
reverse pivot drive mode shown in FIG. 4C to FIG. 4F. 6 FIG.5is a
rotation characteristic diagram about %ticking and peeling of a laundry to
and from the inner circumference of the rotary drum for realizing the
normal and reverse pivot drive mode ideally in the drum type washing
machibe.ib BHG. kts 6 cbAtisdcathamdirngiew showing mlstate exdmppdéing of
of laundries after dewatering step in the normal and reverse pivot drive
a lappdavidonendhdre g gdeassh§irsaepissande of theretan dpm for realizing

theschgma}ic vigw shoyvinl%other tate exaiwpl%@)f I@undrﬁi ter ¢ hi
d%‘@vé{lé'nn%ns eEeﬁ%%SS P’r%ll andreverse b c?tl rive mode m'thedftim™astne
madBiiPgwaghing machine in FIG. 1. FIG. 7 is a sectional view of essential
parts of a conventional drum type washing machine. FIG. 8A is a

scheRT@icodein shaviing &t iiatkaxahymant laundtiesafiapldeyataiindries after
step in the conventional drum type washing machine. 15 FIG. 8B is a
devegtramnatistapvrshbwingrovaérgtdisaseanpleivd tadriddosoditen the drum type
ewatering step,in conventional drum type washing machine.
Wa%&% ESMRABKS IN THE DRAWINGS 1 Casing 20 2 Washing tub

3 Mot & RO A AR R VIER TRl A A24 2 BB le 3P Shundries
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 1s a schematic view showing other state example of laundries

after dewatering step in the conventional drum type washing machine.

REFERENCE MARKS IN THE DRAWINGS

1 Casing

2 Washing tub
3 Hole

4 Rotary drum

4a Rotation shaft

5 Motor
5A Stator
51 Inner rotor

52 Quter rotor

6 Door
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52 Outer rotor 6 Door 7 7 Water feeder 8 Agitating protrusion 9
Controller 11 Drain unit 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 are described

7 speciveally Beiderwhile referring to the accompanying drawings. The
following explanation relates to specific examples of the present invention,

8 and {EHALMEITEESIPHIt the scope of the present invention. 20 FIG. 1 is
a sectional yiew showing a configuration of drum type washing machine

9 in an'éX&H I’S/ embodiment of the present invention. FIG. 2 is a

11 backfjggiﬁi%%%howing the insidg of the_drum type washing machine
shown in FIG. 1. FIG. 3 is a sectional view showing nearly half of a

12 mourBiagypertion of a motor in the drum type washing machine shown in
FIG. 1. 25 This washing machine includes casing 1, washing tub 2, rotary

13 drumVgntdetans,famel door 6. Washing tub 2 is supported in casing 1 by

suspension . .
4 Operation unit
15 Filter

16 Dehumidifier

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. 118 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. 3 is a sectional view showing nearly half of a mounting portion of
a motor 1n the drum type washing machine shown in FIG. 1.

This washing machine includes casing 1, washing tub 2, rotary drum 4,
motor b, 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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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 8 drum 4. Door 6 is provided at8the 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 opening of washing tub 2 and the front opening of rotary
drudrih 4 Didwe 6sieriseisidedatethiorfroperafiornfinisid gAccorlmgpiodtisis door 6,

setting, 5 controller 9 executes various modes. Controller 9 includes a

andriemsothpiterdihic S toresaontorpr dofardstakanhsmanary Wasniely the front

mode, the user opens_door, 6, a uts the . laungdry and a detergent into
D R AP o B RH PAORTAER O LN Bphates

WateF‘i%e q%l?st%g Lgoﬁhédiéaf%ﬂ{‘ \Qﬁaﬁqm&ﬁﬁl?tzltﬁs theLQ d%his setting,

supplied, a specified amount of water Is supplied also into rotary drum 4

corthisligh helescatdhenreanralled & drives sl srymidcdt deecifigderocomputer

rotating speed by means of motor 5. The laundries contained rotary drum

w hichret ioskeehibyolapitegiragrprotrusion 8 provided in the inner
circumference of rotary drum 4, and_15 are lifted in the rotating direction.
Thenlthe R EriBa Ry Far R Brapetendight FRtisPARRTeSargnd puts the

LSS SHch beating aetion, AL e 1iashing 6P COBNEY O a o result,
ISCharges the stdine Washlng ater from drain uni , hewly supplies

cobBefrompuaier fapdes’ f@ﬂ@ﬁ%%@ﬁ%ﬁﬂ%&iﬂﬁ%@ ®HERIAG FIISINY As the
step, controller 9 rotates rotary drum 4 at a high speed, and 20 executes a

watiewiatenpglstdp aGoeirdiled aexemited theser stepappliedatisaliyto rotary drum
according to a specified control procedure. In this manner, controller 9
4 thsprgishatagast motor 5, and executes at least the washing step and the

e SRS R RS B S S 1y
meglgsvtgnr'f %éﬁgt%éii%%&%%{miqg ied Aeavend I%@Qx@“ QA AnEORNERIS 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, contrqller 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. In the

drum type washing machine also called drum type washing and drying machine,
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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. In the drum type washing machine also called drum type washing
and drying machine, 9 the drying step is also executed after the
dewatering step. Water feeder 7 supplies water properly as indicated by
the sbiid tige mpow abyo apecinte d red teto $hg de soléoniolgvatee .not shown. By
mal;iﬁ? use of the supply water, a detergent in a detergent container not

showMatasr&ssity Jussnrtéen asnial BRIy ipficataidnargdishiipearrow

ly as indicated by dashed dotted |i ired, at the end
by PR le G &S URROY AL RSB EBeniy AMI RIBg g of the
sup}cfé? A RRidovaly e Rel Shaw N BlOWEE L2 SFC WA s AL NNR B B2 @e rly put

ry drum 4, as indicated by broken line arrow in FIG. 1 and FIG:. 2, In
intv/endiddting fud 13 I0reomposing théistyingseckianey pntijading tueiddiisited by
provided with filter 15 for capturing and removing lint and other dust in the

dashiedndodeddareonnwashing dubredand ibagndrohwa st fiep and at the end

dehumidifier 16 dehumidifies the .introduced air after filtering. Blower 12 is
"fl‘bﬁ’s“ﬁﬁgeg&eé’vt & BRvH i ngﬁe%{iﬁrﬁ Baj%’?o%’é F?é%“ﬂbm

effecty Ql.oum “é’h%%l'&‘t@Gafﬂr 3d @a%h%%iﬁgﬂ“ﬁiﬁ%&fsI%ng%e?f%xy 4, as

are respectively composed of an evaporato a condenser
ind¢aRANBING Reatwiththestieulptingrair. inAhel evegoratonaRdifRating flue 13
condenser, a refrigerant is circulated by compressor 18. That is, these
conglemagtsterelvompined torconose! ate ngpfiditi driers1or Setednidifiefiléer 15 for
and heater 17 are not [iarticularly specified 20 by such configuration, and

capiig ke Hf et er S tintared Rbbsy rghin ihaigphiatredunad them washing

cun01PHq ol jolation, shaft #A sysel, g be hargontal orINCIEd AMANAI oo e
from the horizontal direction, from the opening side to the bottom Side. In

intfbgmledﬁé:ﬂ%itjempr @Flﬁv\é@ﬁ@@ d Sstsdire iy RMPRim side of
rotation shaft 4A of rotary drum 4, which is inclined
heater 17 so 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 ié set
to be horizontal or inclined downward from the horizontal direction, from the
opening side to the bottom side.  In the example 1n 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 is set to be at an angle 0= 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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25 and installed together with washing tub 2 so that the direction of

rotation shaft 4A is set to be at an angle 0= 2010 degrees from the

horizontal direction. When washing Ii ndries by rotary drum 4 thus

installed, the opening is positioned obliquely upward even if rotary drum 4

is installed at the same 10 height as when rotation shaft 4A is installed in
heiftet hasizattahdireciioon Atedidingly;dhingselledniputihe leowidogsahn direction.

take them out easily without changing the body direction. In particular,

Acuipdngls. ibbinasion g g o davniligrecs: tretikedhescantbeasily without

handled most easily and. by a child, 5 an adult, or, sitting :
chiy i B AR HETHET. oride A VG e o (OO gl © s
20%%%9@@&, qgﬁ%ﬁ&qgs %Sﬁpo‘é’fi‘{%kﬁé?& Ilﬁ%ts?tdeg fN 'éme%ﬂgﬁgéﬁgna child,

water is small. However, when rotary drum 4 is installed in suc

an heudgating petiamafithfidg andwirepmping #he laundries is weak. In

particular, in an inclined rotary 10 drum 4, the laundry tends to be
gathdredddiowpcsition e wintdrestippliich oftahmtatatidmshad iandleeted at
washing effect is very poor. To solve such problems, in the present )

thee hasduitado, SepR o7 dvire hoaderded it dils 9vepwRbing Hrafer is small.

contralling rotary drum 4 by, motor 5..,Herein, "pivat" means,a rqtary. .
HoRgyer whdy fofalry dhimd i wseallclf s sudh direchion she beabing action of

liftResiHAN A9 ARgrees IR mAeRINqR QfdeRS than L8P (BArees SYPROSIN rotary
the lower end of perpendicular direction to be the position of 0 degree,

druntaty tée s dnpivote atlbigh lspeadhandlis blakeposiddardy e fihat the direction of
controller 9 drives motor 5 quickly and pivots rotary drum 4 quickly at such
thegrefisdinye vaedtas vl dhekwrs MugdRiectosHemhae@rcumference of rotary

O e e PRI S S e s
o o e oo o tor &
y, controller 9 quickly brakes the rotation of motor 5 at such a
Hesba g9 iate 'asdeapeehoticha-jauieies fiomaller 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 direction 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 hfted. 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



10

15

20

25

the inner circumference of rotary drum 4, and drops the laundries to the

25 opposite side of the lifted side. FIG. 4A to FIG. 4F are schematic

diagrams showing the position of Iauq?ry 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 11 degrees to less than 180
deglegre@sldssaliinmallSaghk: gfdifting bh ladindrl 20, gotdrifdngo M suaudeklg0, rotary

braked. When rotary drum 4 is braked in such a manner, laundry 20 is

drigaefeibdirrdavihsakadr ciltipreriasyofioiandiahekydra mtghia manner,
i laundry 20 and it ight,.and d d ly by the 5

G AT RS kT oRIEHD SR et EBIRTERCE D WAGIEL, BHUEL A the

ine%iﬁtiﬁgtfﬁge B@T@Hﬂgﬂf 5’6’Qiqﬂ-f%;%omﬁp%eﬁ%%@%%ﬂﬁ%ﬂg@%éﬁure% by the

securely applied to latindry 20, the washing performance is'enhanced
owis gyt preferabledalopehatasia anornedfandi e valseravet $HivR: RRaderessing
in which quick normal pivot in normal direction and quick reverse pivot in
twighingsendiretingliofgl ofpisondrives Bbde Srealtthearetchepsard doBy sactecurely
ormal and reverse alternate quick pivot drive, the lifting position and the

SDRIGBpiTy BISHISH ot 1atitfry 2UPARE AMEHRE B HargRBARfIcand fetp further

ery time in pivat drive. Furthar, the sleaving effect is.enhanged. while. .
prefEREINS RBMAL IS, ol (0F PLORKN0 BUBE R E0 AR M N ich, quick

noitfh AURRIY: 20 MR HMBSeAohDa deglbiNe Washing BeHRNRRES Mirection of
further enhanced. The motion of laundry 20 in pivot drive mode and

pivoormiaivandrederseepabdnseetyode e abaalaindslybys vete ruimg ool | GndAreverse
to FIG. 4F. FIG. 4A to FIG. 4F are schematic diagrams for explaining the
altprsadh SMktnaly 2o daHE- atbndtfidrh dostaom sk dopeppeg position of

i ion. 20 First, h in.FIG. 4 ile the d ty, . .
L N SRS S e et R o e it dvive.

Fu%%zr}h:ﬂli:s' Ql%%rviﬁ% REgiten;Qf %HEQ%dWWIEOtf)%%%ﬁgpigﬂlﬁlﬁ%ﬁng of
high speed (quick normal

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 1s explained by referring to FIG. 4A 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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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 25 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

As is seauirteljopesied 6ff irahadecidner dikcupference e otbtyfdngsddbyoifsotary
inertia and own weight. 12 As a result, laundry 20 is dropped to the

drugpddanelsite ag Fiy ahrlisfrarEpas mmstiaaty dRynaEtos Jaeam dhe dueken line
s indicated by.arrow from the roﬁin line position to the solid line

posiiiariio the Rl G BOTEAR S o TP RG 8 Bary drum 4 is driven to
piVOMQ}%ﬁﬂqﬁ%ﬂlﬁ%x&ﬁW&%ﬁf@‘}QO&!rIQ&R(;BSMQ&%{H?ﬁ%ﬁh@héﬁqn the

degrees by surpassing the position of 90 degrees (quick reverse pivot

reveFie)dAsAiRsUWs as b 5 GesdDsHaund3R@Aislifled Bomtifassing the

broken line position to the solid line position in reverse direction by _
posBuepastify dherposifionidf sovdeseaes ob dipveitionisfdassithand shown in FIG.
degrees. Then, as shown in FIG. 4E, when rotary drum 4 is braked at 10 a

4D gainday e Briitte S e die JrakgRdipo  ssden gy e splifdimpgagsition in

the inner circumference of. rot drum 4 hy its iperi wn weight, As
revii%e ML DITIGSE S IR o 4P JIHARNL SRR Tess

thadrigDH B EaWineha ROEE MAKAP o FEEr Ve IR SWHAGAISEh BY aFiay Iromih&ed at

broken line position to the solid line position by the own weight. Then, as
a fishdwhnigeFdGlLiARn g STfdtamdin Bt inquitkyy 2ivesdourelnalepieat, cdfidrom the
~ the operation as explained in FIG. 4C to FIG. 4E is repeated. By thus
inngppiEaRdasRie chiiaiiae durpldtonte, R inynpodiiBnupiEe As a

R S R B o
by %f%g%%ﬂﬁ%@? ;:?ngb%ﬂ%qﬂﬂﬁ% %Qﬁﬁﬁ:ﬁgﬁhﬁf gl SQraedmalRligddRen line
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. 4E 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 i1s 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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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 25

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
andolethenawnwaighst Byotemeatidg thererorthat lae d lrevdrse pivotratibnsndries 20
_the lifting position and the dropping position of laundry 20 are alternately
Is  exdrumgel rightl Enlsneing e%%/ givastheton2ad asdekingnhgo the inner

R R SR R ORISR W e
takBIEVSIN L HENCE IPURERL A CaP RELIISN o9t RSN LICASIRGRhbly. In

laundry 20 is prevented remarkably. In 5 addition, a mechanical force is

addpipliedatadavhanicd), heaumbppibtimesl afutiepdiy chéaunaiya0 ofitimes of
beating action can be increased significantly, and the washing effect and
drofupigtiong Headtysihwitthdentshingehiathirinche becnensizbdighifieansly, and

lowest positign (position of Q degree) to, a position pnear 90, 10 degrees of
thera*faﬁj%n% e¢ taﬂﬁd’?%?ﬁﬁqg%ﬁ&e%mpb BKRERIBARMAC e can be

reall aundry 20 may stick to the inner circumference of rotary drum 4.
When laundry 20 is lifted from the lowest position of rotary drum 4, laundry

20 cpppet iovowrtiepsiation Ghsetapndamnidasebis like dofalliBbaWikar 90
weight near a position of 90 degrees. Controller 9 controls driving motor 5

dedrgesuich iBayick-aoceleratisryaddiauhdeyRivischogaddd kyickiiokmceleration
inner circumference of rotelg% drum 4. Accordingly, laundry 20 is lifted

50 {iHo USRS 2Po8Hih SElp 4SSO IIAEH SEC HRdeReBEE PSR teim. 4.

spegified,position alang with enoygh inertia spited to the rotating speed of
W Ry U O SR T PR e R B ey 20

carl@BRgRY12Q i thednetliaiand, Py 2Q weight of lundmBQ ansharepsion weight
the opposite side of lifting side by the own

near a position of 90 degrees. Controller 9 controls driving motor 5 by such
quick acceleration and laundry 20 1s caused to stick to the iner circumference
of rotary drum 4. Accordingly, laundry 20 1s 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 1s stopped to the opposite
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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 directligns of rotary drum 4 in normal and

reverse directions, an abrupt braking action is inserted from a position

over 90 25 degrees to a position of less than 180 degrees in pivot motion
sideffotasyliftingdids. a fEBsull, bandhittehaicical fetesadippl cahditibnubedry 20 is

causing sticking of laundry 20, laundry 20 is securely peeled off by inertia

supprgareiddecdlepatibrandhaweiivetghoht eafflal gy ecst piashtigaunaphine are
20, apdis s ed to the oppgpsite.14. side af the lifting side. Thus, loss of
O A A T & 5PEd VR b AT SO BT ERREN P fRBr e Rgented, and
Creggfﬁ{gqsoggg]gpe%tse&of washing machine are obtained in a shorter time,
whil€ twisting and entangling can be prevented, and creasing is

suppassaa hORsaVipe sHthopeatig kaswpsiviewppit ofibehaviniedry 20,
laundry 20, in the pivot drive mode of the present embodiment, controller

in thetighstadnioy 20de tid henpraiecuinsfderdmofnttanntroies andiliks laundry
upward by the centrifugal force according to the quick pivot of rotary drum

20 gorhhs 120880 PRSTRSE igfpé@r@a%ffiﬁmtﬁe mr%ﬁf&m}f@ﬁéeby the
cen%ﬂ?}a%?%@ %%%é# A9 e '5% §§ﬁ@£dﬂ1%‘%%°o J.L%%ak%ga'ﬁl{‘]\%guma‘f‘)égﬁuq]aundry

, andIs dropped by own e normal and reverse pivot drive

20 m&@%&ﬂ%@&%@@ﬁ%ﬁ@@%ﬁ%i%nﬂé‘ﬂ%@&%ﬁﬂf@?@%&@%&ﬂ?%ﬁ?ﬁ 4 by its
: a

normal pivot drive mode and the reverse pivot drive mode are alternately
1nerepeatedrthezno rgupekfénatitengosfal tamg teversd patod dsivierappdd, by the own
controller 9 15 sticks laundry 20 to the inner circumference of rotary drum

weighhd |FBad e yhpaf pavse s pitanlammasie wbtbenupsgatferehodiment is

ding to th ick pivot gf rqtary d 4. Th laundry 20 i d
R A O RERL ST FOTERS e Y o P R e A i Teverse
pivi? WS AHIGK BEakin g ff FRIAM M4 40 is dropped to the opposite side

of the lifting side in the lower
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).
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20 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 rot Y 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. 25

Hereimydd/otagycdtum 410f 50050 mm in diameter, the gravity of laundry

20 is divided into a central direction and a tangential direction of rotary
whesieiniy, 1818458 elrlavrstating sisead Brtsiced Haameen tHedarada tedocity, °g”

- SR b e et B O e

verE?éinQ&élﬁf}éﬁst%q%@%%ﬁ%i.ty’ "g" is gravitational acceleration, "0" is

angle of rotating direction supposing the vertical direction to be 0 degree.

5 ReRruliglet cafcuidiamatershawnsiiole. I IFFIG.H, the XFads FleppteX-axis

drum rotating angle position, which shows the angular position from the
deroteesdposition afirganpdlemosiiieseviheciefehavce toineogrdeanpdsifion from

is located, supposing the loyest point to be the reference point when
thei%&f@ﬁtdmﬁwaor‘g g aayﬁ%@%ﬁavilﬁsté%s THEFURPIBEnEP R drum 4

18 1%%&?@%2%@%(358{11%3'&?& IT&\%S?'?)(E?IE%%@ ]\Bngif 3 Ch t{’g‘%&#%%%%%ﬁﬂ‘é RQ en rotary

centri rce at each angular position ere the referen point o

drueiary degep Ada . locptrds qihedinkes et Salid e oM insiedtecessary
the rotating speed of rotary drum 4 at each angular position. From point

for 2abhowirgy dfiélstofiped momkenterteny droeatdopivars] thauklyifisgal force at
indicated by the broken line, and reaches a rotating speed of about 45

cach A PamPrsIeR RSz, Shratfrenne Mk eihveiasediie fots located.
T S R S SR RS e
4 ag%aﬁ?leéngular 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 is 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 1s 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 is 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

20 to stop near the position of 140 degrees as indicated by point 23. By this
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laundry 20 securely sticks to rotary drum 4. Accordingly, laundry 20 is

lifted 20 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
brathepdsitiogf 200dpgedes afidsotidtinaarencirtarsdetewith dheoby drum 4

plots, and the solid line arrow is lower than the plots. In this conditian,
by 1hasake o 185EEASTER B IANAMINE S, Bl W pemBdsrehiencEhys, by the

oint_26 near.the positipn of 120 degrees, controller 9 applies prakingto .. .

RO Sab b he ABENIGHRG: F10 N Ge e T At e ¢ 15

unRA2d- B4 this K Hralyng Jaurdrs 2@ s aeled-pii 1w ihe inner

circumference of rotary drum 4 by the rotational inertia acting on laundry

20 affgdia ewehweighil dihos, dydhspessiteemitaiatingspeed sfwdipmspeed of
~ and a slight deceleration state, it is understood that laundry 20 is peeled
piveffitgmusrahp af e e ISE ke bdetvearotktioh pusdeaxpdrierie #hepm or more.

aximum rotating speed of pivot in normal and reverse pivot drive mode
g P TIBE SO Mo EFRRRLFR bahacr R Ry oBebeet. =
tha%xﬁ?éjt%?f@étm(?r?”ﬁﬂ%gfa SpEed R0 Op’ilﬁ}cth&r%e%%\ﬁ@%mﬁ'ﬁ@%btamed.

reverse pivot drive mode can be obtained. Peeling of laundry 20 in

Pediifnat daadieverse pivabehivg medecpsrbe praatheviOhydy Igndhi éecuted
range from position of 120 degrees to position of 140 degrees as shown

by brafévexamgpleaingeidrGnipore Bpecifidll) dwhered dogtomtaonficin $vdegaees as
maximum rotating speed 45 rpm, peeling force according to deceleratijon

SO 186 £53BALN 28 15 FotaBien ISR DA RRGREIFRATRBNT 28 pivot
o GO A g et B8 RO S5 A e fhion 1

a pivo ro
apr&eUsd fropuive RosHion-of R dealesdla g RosiiProRsakiififegregsundry 20

And it is preferable that the subsequent pivot motions
continuing to rotate at this rotating speed.

Further, as shown in FIG. 5, it is preferable that a first pivot motion
from FIG. 4A to FIG. 4C 1s 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 1s 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 1s lifted
to a position near 120 degrees, and is braked in a position from 120 degrees to
140 degrees. As aresult, laundry 20 is dropped to the right or left opposite side
of rotary drum 4, specifically nearly on the diameter or lower position of rotary
drum 4. In the 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 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 rotary drum 4 is lifted to an upper position at the same side of
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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 20 stopping still inja 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
rotairpsiyedntd tispetgficalietooppesitacsidy g astsry Ahiagrespesiidatiylropped to

nearly on, the diameter or lower position of rotary drum 4. In the
2 PRTERLAbAEBRBCIHARSHE ot BRP RS RV P gl P50ty drum 4.

Su%%rgl?g\;{&m'g RSN aa%g%ﬁg&gﬁe%ﬁ&%%i%_f}ﬁgfég%ﬁaggs&? and is

atis, laundrie are move to either rig side of

achiel@ly shuPdy More spRaHigalh daunai?Q drerppd b NBatmR equal to the

degrees from the lower end of rotary drum 4 is lifted to an upper position
diantate sdetsigedfitd 4otailfhdmnht sjpecificgllyffoch paositidre dfereanly effect of

120 degrees, and is dropped to a position of nearly 30 degrees at the
13“8&6%%0(@?& BRRHSRIE of rotary drum 4. Such behavior is performed

neam ﬁ%ﬂgﬁé%&%‘%a{ﬂég fé gﬂ%ffexa ghfi:?)(\%’/l d% g%uﬁ?rlgtb ri\g%t motion of

achi ping distance egua amet

roté?&fi%qgﬂn& 4nThYamibe ﬁﬁfi‘fl{%%&%%@w dre/Reating aifest ehe position of 0

laundries 20 are enhanced. That is, it Is preferable that controller 9
deggestrals & fstipivat ofotionrofl 20tady ey hindndsmalthne ré¥ersdegivats. The
drive mode from the position of 0 degree to a position of over 120
subgegreay avdeszarians 8tedupiessed e ho comssdlrshiysirot hestivhdasition of

. preferred to be controlled from_ the end. ppsition of, first givot to,a position . _
flr%wéﬁ%%t@ﬁf@%@@ﬁéé&%ﬁ%@%rﬂd%&%%ﬁe&f F it SRECBRa R Of first

in‘tﬁ? Cﬁ%’&ldﬁ 9153/ %c? %5%&9'&9 Fé‘Hﬁ'& I%\ﬁeg?; %Qfsfﬁiaﬁ{ g“f&vélinrange of

t
Irst pivot can Be lifted to an upper position of the Tirstpivot side. Hence,

rotiayndryig0can HedrppRaddion Bht ok dgfttappesitepvit @ editatan o BHlr st pivot
4. In the subsequent pivot motions, laundry 20 shifted and dropped to

sidei_g hitbriedt, Swendfrfo2Byedrubreddeaniizet lifted: ghamu ppfédropesitivn eidanferotary
drusrlltl:i %l. 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 i1s enhanced, and the mechanical force is more

efficiently applied to laundry 20. Meanwhile, it is preferable that laundry 20 1s
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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 20 this manner, it is preferablgdo 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 _
pecodiatinttantarfremiskuh i g ovsthetifthgrside ofsivébng Rivaetien beaking
. right or left opposite side, and lifting by inverted, pjvot can be realized. . .
is ARHSRAAGH e ing BELi Wz%?&&i}ﬁ@%é&ﬁa&ﬁ%ﬁ%ﬁ@k%@&ﬂg and
-alter c right i jyor drivesi :
oo R Cert it e SRS PLEERALEE A M, clectrical

brakdis eahaneadoanddhesrechianiaahierctiscstaie Gffisianty appliediQequiring
laundry 20. Meanwhile, it is preferable that laundry 20 is 18 peeled off

conpdiaathdfmoectreniifting position thereof. For this purpose, braking is

indisEensabIe, and such braking is realized by mechanical braking and _
electcahBrarmg rmpard ehatingcire ek afidiMefakihgoampharfbagiase pivot

.braking is. noted for its merit of maintenance-free operation witho
dri e 8 T R ST LRI SRG Seiapary 20 by

bra®Mek IBMASIARLARAFEYArSe RYOLIAYE HsieIs lep340AaA0 Mt the inner

rotational inertia acting on laundry 20 by braking of rotary drum 4 is too
ciroveate tepeelodfirtaundrd2sire tiEhunes, cirbumfesence dirmeiay tkurotdted in
That is, when rotary drum 4 is rotated in 10 reverse direction, laundry 20
revedpfafisestiortdanadsielbiemniareridcbitaotis Langmaranaioenss of rotary
togethe

r with rotary drum 4. Hence washing by beating effect is not :
ArgR BB HE Ve LI S ForaH I vt P RO AFAT A by beating
eV Ripeh diive mode is smaller than 60 degrees, laundry 20 cannot
¢ be %Eé% Ig(}gher 15 than the position of 90 degrees. If the rotating angle of

rotaryfdee dbisiireangle of rotary drum 4 in pivot in normal and 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
icrease. 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 5A 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
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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 aIterna}eg exchanged right and left as

shown in FIG. 4G. To realize such normal and reverse pivot drive mode of

rotary drum 4, 20 meanwhile, an extremely large driving load is applied to
nomoetbabd Aecerdingliyothi mennbed © h podespef meoier s ikirag uiresk tonge

increased, and the size will increase. In the present embodiment,

howebbrsadBRoMAmat end 1eRsrse mikek rdibYs medasprssaananieby sudden

R R ST S RSP Yo
FIEOE 24 He QUGN GPRIES I aiatian,shall 4% pLEKSdPRENRIoEP LA everse

outer rotor 52 mutually act on stator 5A from’inner and outer

piveifefrdesenchsuhlendeuine-gdrdong pdwenheahbe nudiiplied sMiéhauhe position at

increasing the size of motor 5, and motor 5 with a small size can easily
neaipcite dezmesmel dhed rmersdgisistedrif ¢ htodetatommpanytbyrsuddenther, by
pivggfrting. Thus, the normal and reverse pivot drive mode accom

b
B ?ﬁ@e@ﬁﬂamaﬁmwam?éﬁm%ﬁaﬁ&ma . é@&iﬁ@gme&
1au%sd%§%%%cﬁlc%- &%’91&(31‘; %%glg% H%g{gﬁétﬁ” rOTiZL,‘%B'(?n 'gg%géﬁp% 3%3411 rotary

pivot and reverse 5 pivot tary drim y 20 can roppe

driigadbatdhe RAMSrRRSHIOR Al BgaY: 3hERIGTESRhIe0PReSHE SIdehiring the

the rotating direction. Further, by pivot from the dropping point to a
bradasionaifsanre ttotatihg ang 810t 166 degréey vi2inthry20vealhesitpuired time
sticking region, laundry 20 is then peeled off from rotary drum 4 by
frogy dehprakieRy A rotlingiBhgié SHhdaNing dugiden Bﬁrﬂ?@%é’éds about 0.8
brakin ion, rotary drum 4 further pivots by 20.degrees. Th i .
SeE 1O Do IOGHOITS: BT 2 THILBeh A LOCHOH dtDBESa L dropping
podBRY BeG sieansi anddhe sesauiahime, fram: diopBing Resitign 4, point

25 till dropping position at point 23 is about 0.8 second, so that the both
are efinal denegdneahieshingachitelal thaskashingstepdatitbthizing step, a

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, and at the rotating speed showing such behavior, continuous rotation of
rotary drum 4 is alternately repeated in normal az_ld reverse directions. If is
preferable that part or whole of such continuous rotation drive mode, or part or
whole of normal and reverse rotation drive mode 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 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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15 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? dropped from a height where the

own weight exceeds, and at the rotafing speed showing such behavior,

continuous rotation of rotary drum 4 is alternately repeated in normal and
wasavepsadirestionsTlhés 2o plefdradiietthakpattanwivaté ofistleh ceatieucasd the

rotation drive mode, or part or whole of normal and reverse rotation drive
Str@ﬁ@h@@p@laé@a Wﬁi‘@ﬁormal and reverse pivot drive mode mentioned

bovg, A It, Jifti d droppi iors of laundry 20
aer (SRR SRR (b SRR BUTbo TGt G cnERRied after the
devictionn@reapplipckialaundey 30,800 heRleaying, 23.a00RRAd G ction, and

beating action of laundry 20 can be enhanced. As a result, the washing
littleng easele shoriwadidfianchihe baisingsoblsnatangling GorwedienalMaundry 20
shown after dewatering step is remarkably decreased in laundry 20. The
hang8grstark eatce thet lnnad gh2oedsiynaandfhertalivglater 20nwkeshitgiizng process,
sy. The finished state is clean with little crease, and the stra)i(%rgening

anqlaiad Sagdd SWHE R RORIET A8 RTBRETRAG e FGHSR exetradinely; the
fter th ing.step,.th ' i K trai i
used AN o el‘fgvﬁﬂggo%u?ﬁ uaﬁ] d{‘%’a%%g t%rl]&g”r‘é"é)a{rs. %%gﬁ;g&?ﬁﬁ}ggﬁgﬁ?quem

action, an tile-crease ell-finished state’is 0

pro@itiRdiy 2ahardhisticksde the IRARE GigwNisiaN:a6f reiakydidmdrihs. When
dewatering process, and laundry 20 is soft and airy as shown in FIG. 6A,

no:E3] 6Bd Aeverdinglyothdrivsenodn sasitydakedout thynogys20pfrmiteraiamyatering,
drum 4. The subsequent process is easy and it does not take time and

the srighderaigmeiing. Wikt o s sehianauietbricipivsetrde mode is

n step after de
1l

i i teri the straighteni ffect by . )
oot e e R SR AL S e pivor drive

beating a

molQ MR R IeYSISe R i’éii’@d{i‘&leﬁegmg‘ﬁﬁ?ﬁ@&?%f*Qﬁgciét'i%ﬂ%ieﬂc}ﬂﬁal and

the portion of execution of normal an
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,

{t 1s 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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reverse continuous pivot drive mode instead of this mode. Therefore, at
the 15 washing step and the rinsing step in which the driving load is heavy
due to water contained in laundry 202the use of both modes is
particularly effective. By both modes; tvo different behaviors are applied
to laundry 20 in the process of washing and rinsing. More specifically, a
drdith hapdrwashingloghayior ap papdiddhbioparaitand 1avesselpigotdliMendry 20
mode, and continuous and uniform 20 washing behavior is applied to the
acciufiteds bhanerhiatand dévbrseoatiinousipivar ey middd piseromcerease is
economjcal to increase the power of motor 5 excessively. Therefore, if
Su%ﬁ?ﬁ?géégoééoﬁwt eRIYBRg e IRERGBR B RR A g ESr drum 4 may be
rdin fir rdrive ingtrugti or.driving rotary drum 4, it is 25
mogr?éLC %%B%%%ﬁ%ﬁ@gﬁgﬁ%y ggér}t%) gqéﬁ%ﬁr{){t%a}%%%%‘notor 5 by second
MotoR] giN g, HISErURLIQN, 13 e BRCEAT, MOt rive; RSUElon dheroipliBPending
speed is determined so as not to exceed the upper limit load of motor 5.
on Byethipsontfdlimktie dradile lofdavaribg fiin tichectordime, itheélretatiange, rotary
characteristic of rotary 21 drum 4 is guaranteed so as to apply behavior, of
drymidgianiyeaing oskaiaday o wedsrlagrslimeXbanmp i whihe change of

the u it of pa increase is su ressed.d:iﬁgthis ur

time, er |i erir e,.
B R LSRR B Fotlly RURF I e 0™ GRRor o AT EBRH BN Hy e load

degerdbRciooncxamRiane Mepnwils, Bos prefrrafieenany BiNg0T20 may be
rotary drum 4 depending on the lapse of time or weight of laundry 20.
meAsaosdihg onhénbangdetotaiygdnarhdds driven in a state optimum for
laundry 20 depending on the change of washing condition along with

progress of washing, or difference in driving load depending on the
IN@ #gm unt of laundry 20 may be 10 measured by
mﬁ% . INDUSTRIAL APPLICABILITY In the drum
type yyastiing fﬂ'ﬁ?ﬁmﬁfﬂ) thﬁ&%@ﬁ?&“%@(&?ﬂ?@ HCthe 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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washing effect can be enhanced while suppressing twisting or entangling
of the 15 laundries by controlling the rotation of the rotary drum installed
in horizontal direction or inclined state, Further, creasing of the laundry
can be prevented. 22 CLAIMS 1. A drtim type washing machine
comprising: a washing tub, 5 a rotary drum for containing a laundry in an
inside thereof, the rotary drum bailigAitvi$ed 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
horizonta| (airection from a opened front side to a back side at the bottom,
10 a‘motor o Ve ahvee &Y AP AHER controller configured
to coepq%l s@hﬁ%&pe motor, and execute at least a washing step and a
rinsing step, wherein the controller controls a series of operation in a

normakangyeMerse v ebativm medse Radodewsh inthamptahisrdveiatrotary
a change rate so that the laundry is stuck to an inner circumference of the

drurotheinigdorined teatdflgad foreks bmpetheaugdnbist thiedorong aletedst] in the
position of the rotary drum, at the position of O degree, to a_position of

Wagbdaghhnb 89 ddiredd By Supshisdingla posatakiorostdhréberefaiheset to be

oIS S brekepi ol 2 ghanae ale o that g launduy i pesled ofidrom the
inner circumference of the rotary dram, and 1S roppedto a side

fro@PRRRItE 2 ftiRg Side iR 118 1QiayHrum, and the controller executes the

normal and reverse pivot drive mode by repeating normal and reverse
rotatiomakiernatefigatddast dripartlof abteast dnenofhé washing step and
the rinsing step. 25
a controller configured 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:
the motor is driven at a change rate so that the laundry is stuck to an
mner 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 1s dropped to a side opposite a ifting 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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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 Bgvots in the normal and reverse
pivot drive mode. 23 3. The drum type washing machine according to
claim 1, wherein the controller drives the motor by a second motor drive
instruction in which a rotation speed of the motor is an upper limit load of
the motor or lower if a first 5 motor drive instruction exceeds a detuning

limit 8f thehclsrm. thife Fashipsehaetng anserbiagadeorting 1 clahprein the

n%’ erejn.the controller stops the motar or inverts the motor for. changing . h
confillen SR AR MMt B b Rg THE e P OGS Tag AR Pich 2
rotSEEKING IR BErPRE B SITCUI RIS AES 1%%%%5%%%%%5999%% a first

The drum type washing machine ‘according to claim 1, wherein the

moCONORer Rivoisdheraiarselivm Jia thedBaienin ¢f ik titpeckrom the
position of O degree to a position of 120 degrees or more and less than
180 degrees in a 15 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 inASHEEFEY 1PPEIGHELE TLHURGuBFE bR entiGtdm 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.



