;e3e*&& T(4 )*6P*T*bj) =~, JlI1 2002 PCT/ GB99/01460 Met hod and Appar at %02

for Containing and Agitati mﬂmummmmmtus of a Container The inveltd¥n b,
relates to a nethod and ap ontaining a plurality of articles
within a d¥QA%P78hace and for«emesi ng agi tation bet ween t hBCRIGRIINES) The
invention has application in any situation where articles are required to

be treated by agitation for purposes as varied as cl eaning, polishing,
grinding granul ating, peeling and coatihg. Specifically, it is envisaged

that the invention will have particular application in the laundry field in
order to CRI, 2

Cpntainine and Aoitati

Parti cul arty Ot —eXCrtSHvery Fh—tetate oAt -
washi ng machi ne. Conventi onal washi ng machi nes operate by agitating textile
articles within a rotating drumin the presence of water and detergent so
that dirt is released fromthe fibres of the textile articles into the
water. The_agitation is caused, in the case of front-I|oadi ng washi ng

nmachi nes byNS MECHIRNIEIases ©f 3 Medhady 4 appYaius foyeFBrRINg 2 RIWFHHE RfAUESs s so

that the textile ' ' ch
ot her and Vgél]g#nas?ﬁntﬁg%&g% ?Hgtgrftﬁgs\{’gir Eﬁ%ﬁﬁf) 9@%2{1 ,tﬁt{]ggfck%t ati o[r?l’ngmg%eed of
the drum itslapplidation heamusituatibh whie apiechre fequived W ghtredidibby exitdtion fer ti cl es

will nerely be pressed under centrifugal forces against the interior walls
of the dr AWPOSER 2% vajied as ClepwiAgy mlﬁhx@gmndmgaegr@rwiqmsn@eﬂmga@d eQdtpg. wit h

respect tq.th um or _w.th r t.to other,articl i s_achieved. The
rount - of Sasrsain it i rifiaash A S PP B R, S afifadd e
front - | oadhivliryVdietd RO ofRRE b RESy iohr EIBAIRS OWSshird) dr fabrid RleStmigd@ prodeli@E., 1N
order to achieve a specific standard of cleanl|ness, the nmachine nust

oper at e f dlartécwiariy, nbih petr eselugvelyi the. inventd) aelatesftor 48 imprened owashingt o
provi de apparatus for containing a plurality of articles within a defined
space and rﬁ%ﬁh“}?ausi ng agitation between the articles which is capable -
JUL 2002 WD 99/58753 2 ' PCTI (B99101460 of applying nore agitation to the
articles than known apparatus. A further object of the inventionis to
provi de apparatus of the type described which is capable of agitating the

articles inside a rotation drumto a higher decree of intensity than is
current | y Grwepganal washipg ipachingp joaeratedty agy@tingicahils aricles wighiy hintgnga

washi ng maghin .zPM"{n%Qe I8 of | S0 UerePRSDL N Ehat 84 15! 1Ble@Edd EoRSthE et CKI Y
I et Rares b

t han known washi ng" machi nes. Turther object o e invention is to
provi de a thethtiknrtitiehime tdiafer.i The agatibe infaveed i g ¢ bf f@nadidaditices to a
hi gher standard of cleanliness in a Gven tinme than known washi ng machi nes.
The i nventYSRINSrRAFNEES: WpHaretanan pighe dowm abaw Agererpily Remizangal grissiothd) es
within a ' f i i Latl i S,
conpri si ngﬁélegﬁgmﬁﬁgrg%@ggf\??%rg&?ehu@ogg flg% gfsi) z%’;f'n SP%;rCWe(fgﬁ?rImﬂﬁ %ﬂsr{sﬁ{eh%defi ned
space, andvdlsiof ehendranis Howeved] it irstgtidnabspdedi of he dasmtiolimind deagist af then
between the articles, *characterised in that the drum conprises at |east two
r ot at abl e SpeRd ISJAS haghy tash Eexgile Jiclep aril mgvely bgpprsssed gmdppeatiifingal FECHr um i n
such a manpet .t hat ' j On A - ' rat at abl e
portions. Qrglé tergggb?téﬁéﬁgﬁsg?f \%%rr%rghsthgrag&@g%g‘%ﬂer O}eﬂggp éﬁ?on Ehrhgdrngt at abl e
portions agitstidnf @iteespepeRdhe aAltGmr with EHspdct e wthed iafiléd BnadWidved priteer abl y)
the drive means are capable of rotating adjacent rotatable portions at

di f f er ent agpwal$f jagitatien yetieh gon et irphied 4p e feeilanrtiglse dis fToRt-dpdiasi t e

di rection d/or. at the ed i . i i | ONS. . LN tive
rotation E%%\E\/’é‘énm‘fcﬁéneédﬁ g%%ﬁfe?ﬁﬁ ge?iabfhég%g? SI%%S ﬂ'lplr’“gi\%/{;a#ﬂ éﬁltl%v-elé i‘?‘éﬁgi&%es from
becom ng adhaiRbfclkahlifess,the Madhin¥ilubt dPerdidifor dmifiimu Peaiba o€ rinjehe

rotational speed of the rotatable portions can be increased above that at
which the articles would nornally cease to be agitated. This neans that the
anount of agitation applied to the articles can be nmade nore intense. The
articles are therefore treated nore intensively that they would be in
conventi o g i i 11012 ) £ Ol S

ol ased PrbomeRarihe frvehior RioRRARIPIARRE Br Wb JRGPARG L des B s
and t her efwatiein bhiefifiéd sptice @nd focemsing agieitiohcetwaznahé hmictdsghhich iscgpablen ti ne
or else the desired :, ~ ~u~ 2002

A,
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WO 99/58753 3 PCTI GB99/ 01460 standard of cleanliness is achieved n‘)_rf\u
qui ckly Appar atus carrying out other processes will hare simn =k =k JU 02
advantages. -1n a preferred enbodi nent, the drum consists of two

essent i al | YOMSBHari cal rotatable portl ons. Advantageously, PCIGRIYOLGBD| o
portions are capable of being driven at the sane speed in opposite
directions. This nmaxim ses the agitation of the contents of the drum and)
in the context of a washing machine, al?ows textile articles to be cl eaned
to a specific standard very quickly or, if desired, to a very high standard

in a specidfiapplyif®Emoteugatali®n ahE dRiceahedi ]Emﬂ\trﬁap}iahﬁuﬁ ohghAakdrebpet b @AS can
be driven at different speeds in the sane direction or at different speeds

i N opposi t1BVAIIUEB ¢t ICOPFSY IR PPATARE §btheriypesdrgetibechwhiahtis grpablesef agsawigshe t o
achi eve the sane effe retainin e rotatable pprtion station.
otating tRAR ek soplauE b I fnlhetirats PRI in s ShrRbl aReRle °
provides ay m&ﬂw@bﬁc- 60 tHeah Mritidnag th ﬁchﬁtd Wgs}ﬁn9|n5£{cﬁidet\§’h1@ffx iPdaphiik @8

wi thin a defined space, conprising the steps of Trtroducing the articles to

the inter |\mshmfg @xslewnniols oterelghickiyt han kaowef washing peeckinahid Anbtilt further
rot at abl e

ve nmeans) and rotatin he drumso.as to ¢ it.ation
bet eon ¢ 368} oF Uiec Vet B0 arpusun vibRg aTRe R 2B B ARE t ne
step of raqgatié Ashcidiodr i Bhet Quaddaldb @i Bnadiih at 4i908n B%Vtﬁ%‘ khd\en Wa&ﬂxﬁdr es,
the drive nmeans are operated in such a manner that relative rotation is

produced betohews. adj acent rotatable portions of the drum The nethod
according to the invention will have advantages simlar to those of the
apparatus according to the invention. Qther objects and advantages of the
i nvention will become apparent fromthe fol |l owi ng description of a nunber
of preferred enbodi nents, all of which are given for the purposes of

i |1 ustratig ipnYiodHoAHE dp@hrahmfaﬂel&ﬂmhmab@%ukmt Y ighGrticles within Al dekingf02 WO
99158753 -1 In the drawi ngs: PCTI GB99/01460 Figure 1 is a scherratl c

per spect i wpaageapdofor app&rmgi@nac detdienghe articldsi compasipgdi drumt fopfreqehwng

OSBRSS kel BB 2

front viewoqk té bm@uguhm PRGN MBS dhdr:BRRised it B aRPakAL tbmmses
at least two rotatable portions and the drive means are capable of rotating the drum in

such a manner that relative rotation is produced between adjacent rotatable portions.

Preferably, the drive means are capable of rotating the rotatable portions at different
speeds and/or in ,aifferent direc:ions. More preferably, the drive means are capable of
rotating adjacent rotatable portions at different speeds in the same direction, at
different speeds in opposite directions and/or at the same speed in opposite directions.
The relative rotation between the adjacent rotatable portions prevents the articles from
becoming adhered to the interior wall of the drum. Therefore, the rotational speed of
the rotatable portions can be increased above that at which the articles would normally
cease to be agitated. This means that the amount of agitation applied to the articles can
be made more intense. The articles are therefore treated more intensively that they
would be in conventional apparatus. If the apparatus is a washing machine, dirt is
released from the textile articles at a higher rate than in known machines and therefore

the cleaning process is either more thorough in a given time or else the desired



Figure 2:Figure 3b is a side view of the driving nechani smof Fi gure 3
Figure 4 is a schematic perspective view of apparatus accordi ng#k JhL @%nd
enbodi ment of the invention; Figure 5 is a |ongitudinal cross-sectional

vi ew of thwoeq9sarsat us of Figure 4 in use and form ng part oPCHGEaS/bI4Y
machi ne; Figures 6a, b and c are schematic perspective views, simlar to
Figure 1, of apparatus according to third, fourth and fifth enbodi nents of
the invention; Figure 7a is a front nevw of a seventh enbodi nent of the
invention; Figure 7b is a perspective view of the enbodi nent shown m Fi gure

7a in an opGaRPSY tdl&ﬂx:lm@sg}!r&t@e\leﬁ ﬁoﬁeﬁﬁm i Vg Udrﬁ\% Q nBi Bhother
enbodi nent of the invention simlar to the first nbodl ment but

i || ustr at iprgceasesayilldramasimikr petdnogenf opening the drum Figure 9 is a

| ongi tudi nal cross-section through a tenth enbodi nent of the invention;
Figure 10 is an expl oded view of the rotating portions of the drum form ng
part of the enbodi nent shown in Figure 9:and -1, JIIL 2002 WO 99/58753
PCTI GB99/ G 460

‘In a preferred embodiment, the drum consists of two essentially cylindrical rotatable
.ponions. Advantageously. the rotatable portions are capable of being driven at the
same speed in opposite directions. This maximises the agitauon of the contents of the
drum and, in the context of a washing machine, allows textile articles to be cleaned to a
specific standard very quickly or, if desired, to a very high standard in a specific time.
In alternative embodiments, the rotatable portions can be driven at different speeds in
the same direction or at different speeds in opposite directions. It 1s also envisaged that
it will be possible to achieve the same effect by retaining one rotatable portion

stationary and rotating the other portion in either direction.

The invention also provides a method of containing and agitating a plurality of articles
within a defined space, comprising the steps of introducing the articles to the interior of
a crum which delimits the defined space and which 1s rotatable by drive means, and
rotating the drum so as to cause agitation berween the articles. characterised in that,
during at least par_i of the step of rotating the drum so as to cause agitauon between the
articles, the drive means are operated in such a manner that relative rotation is
produced between adjacent rotatable portions of the drum. The method according to
the mvention will have advantages similar to those of the apparatus according to the

invention.

Other objects and advantages of the invention will become apparent from the following
description of a number of preferred embodiments, all of which are given for the

purposes of illustration only and are not intended to be limiting.



Figures l1a and | |b are side and plan views respectively of a ,pzd.g‘le i ch
forns part of the enbodi nent shown and illustrated in Figures 9&an \'1(.2)
Apparatus according to a first enbodi nent of the invention is illustrated
in Figure WOMSSEF ially, the apparatus 10 consists of a cylPOTaFB@N46ar um
12 nmounted rotatably about an axis i=1. The drum 13 is nmade up of two
separate rotatable portions 16a. 16b, each consisting of a cylindrical wall
and a circular end wall. Each circular end wall closes the respective
rotatable portion 16a, 16b at one side) the open side facing the other
respective rotatable portion 16b, 16a. One of the circular end walls has a
door 15 incorporated therein. The door 15 is nounted in a conventi onal
manner and will not be described any further here. It will be understood
that this isthedryvimge way of providing access to- the interior of the diem
12 and, as an alternative, a door 15 could alternatively be nounted in the
cylindri cag. wal g.of gne of the rotat abIrPg,Borti ons 1(9a)y 16h. The rotatable
portions 16%™AsH AFETPHOAGREFTYF HEW R FRPBEUS 4°E9T8 'Ha T8t SR B Hbout
the axis 14jmknved@anp! € by support bearings |7) and are each driven by a
separate drive 24a, 24b (see Figures ? and 3). The drives 24a, 24b are
arranged and adapted so that each rotatable portion 16a, 16b can be rotated
about the Higuse 14s atongisidinabicioss-sectignali e 1of 818 apipaestusi &f Kigwteel inesefandm t hat
of the other r.ootatr'ilbgegpotq.tciron 6b, 16a. In the illustrated enbodi nent, the
rot at abl e E%FWR)?\“ B2 ¢3R"Be M6t %fed in the direction of arrow 18a at the
sane tinme that the rotatable portion 16b can be rotated at the sane speed
in the dirpghroBa f adFrdWich3Rf wid @HViBg ntRANSmtBAnRERA Gefhe HPRemsiof
Figure 1 as applied to the field of washing machi nes.” The drum 12 is here

| ocat ed i nFigutads or tank 20 which al so contains water and detergent.
Textile articles 32 to be washed are contained within the drum 1? whi ch has
perforatiops t. sho incorder to allowwater ta flowinto the drum 12
fromthe tg’r%‘(’e'.r;%"lgnaasul{/\?)élng%%’écasmf’ﬁ%Fgcg’?’%o g’e‘aref%oﬁ’ the rotatable
portions 16a 16b to be seal ed agai nst one another since the flow of water
into and oBigufd ami$ he sdherak? pefspectrve~vieWUlof 24paratle A& dding3td) a second

PCTI G399/ 01460 acceptable. Two separate drives ?=la. 24b are positioned
above the ¢wbedimsnechibetinHEOm6a) 16b in order to drive independently of
one another. the said rotatable portions 16a. 16b. The drives ?=la. 24b
will be descr]j Ln . Ll ] s At Lves @3] a4 24
acti vat ed, ﬁlrg%teg?gso éor(p%{u }ngﬁzr?%b—s‘%gw riv&%\wn%b§/h“£5§‘P 5’%%93 1:i%ﬂmt%ﬁ"et%d'ips 3 2%? i on of
arrow 18a forthd giraboblashipomatigifie]l6b i s driven by drive 24b in the
direction of arrow 18b. The rotatable portions 16a, 16b thus rotate about
the axis 14 at té;e sar‘"jre speed but in opposite directions. The textile
articles 2DIRUEIt% R iSRRG PIIRCE A EV BT PAREY BEUEne o gPRTAbF e
portions 1 . at ' ' . .e..continual ly prevented
fromsti ck?%ardt}gsbﬁl@t@?ﬁuﬁg??ggﬁm\/\éar*ﬂfbdgﬁl&{etlg%ﬁ%? %eﬂ?ﬁn, rot atabl e portions
16a) 16b by virtue of -the fact that other articles are being rotated in the
opposi t e dFigect Taom alfyortt hveevobhaese veothadratiidemem of thenndditipn16a. These ot her
articles pull the said articles 2:'. fromthe wall of the rotatable portion
16a) 16b i{g. wWhi zh.the%/ are | ocated, The E&ﬁEd of rotation o% each rotatable
portion of FEEHE ApPSPaRUsPEarE VIfdY &f diecBROFiIMGRethodTalt Figdrs d2 0% BcthBved in
known washpggigechi nes and this allows the achievabl e degree of agitation
to be higher as well Achieving a higher degree of agitation nmeans that a
desired degree of cleanliness can be achieved in a nuch shorter period of
time, thanFigas Prewinsoseyptivrevawposs ninthe embbdimennof thel inyerdionasimilay tatehi ne
can now beFome gag.abl e of.lachi.evi ng.,a_mnmuch hi %ger st andar d, of cleanliness
in a gi venlpLFTBAIGIeNt PHEIHHIANNG AX QU mON Yy, DEROH oL APPURE 15 4UMime of ¢ he
drives 24a, 24b is illustrated in Figures 3a and 3b. It will be appreciated
that the drigiesy Z4dlondftldinhil HSkIRESSh thibulsh QUERh mbadink@ bfl@RlihvedliochO One
another. For this reason, only one drive’is illustrated here. The
illustrated drive neans to be described belowis not to be understood as
bei ng t he Biguge HY isvan exnleded| vew @t thehicgatingroposans oitiheedrugy farmingpars obthgal | y
suitable for t&]i S aggl i catlg.gn .11, be imediately apparent to a skilled
render. Ase'@gﬂ FENEFERT ‘ﬁegu?'bds 3a and 3b, the drive consists of a
notor 30 having a shaft 32 carrying a first toothed wheel 34. A chain 36 or
ot her |inked menber .o~ 1 1,. 2002 WO 99158753 -, PCTI GB99101460



engages the first toothed wheel 34 and al so a second toot hed "‘hze.kUL?’%ﬁfli xed
to a rotatable shaft =10 which is nounted to the casing or supp

structure of the washing nachi ne by bearing nmeans (not shown). The shaft 40
al so carriwo w/s8183rd t oot hed wheel 4?, the teeth 4-4 of whiedr/gBe/aiasi gned
to engage with the links of a chain =16 or other |inked nenber arranged
around the periphery of one of the rotatable portions 16a, 16b. \Wen the
notor 30 is operated, the shaft 3? rotates causing the first toothed wheel
34 to rotate. This drives the chain 36 which causes the second toothed
wheel 38 19oi0d @1 €aRddib hid St dhd fidievikR} Flnd QQLINRH MMIRBle Wiich Al daen of
the third toot hed wheel 42 forces the rota?able portion to which the drive
i s attached thaoembedimenatiomn dridallestiagedlid Figlires Wdindelét i on of rotation of the
rotatable portion is determned by the direction of rotation of the notor,
whereas the speed of rotation of the rotatable portion is determ ned not
only by the speed of the notor but also by the configuration of the toothed
wheel s. The speed of rotataion of the rotatable portions can thus be

sel ect ed -a{pptdrls addordint ko lﬁ%r@@&ﬁ&%xﬁ&xﬂd}fttﬁtﬁnvtaﬂ?ont RahheshiheeEgudd). 38, 42
and ;,pains or |inked nmenbers 36, 46 can be replaced where apprdpnate by
pul | eys arfdsaftiaili. telapparetus df)h‘.ensntiqgi v eflimdtical eimpori@mheuntéd ragatdblywbolgel t i s

d to drive.t tatabl s port 6a, 16b itself, the d | t
bect be wehipictar SORATER pur B4 BLal BE tRvGl B PPTETREN Iohotsehi ¢ 14

shown i n Epgeiirglof f\cﬁ%’&ﬂl @aﬂp@ﬂh FeftbuthrSentd! Walf ! EAPrdularfindUb &) flosdsn thi's
enbodi ment, the drum 120 is made up of three separate rotatable portions
160a, 1601&)6 mwn@a@mt@h‘le 1phelomot®t aﬁb at pog sidenthe ldj@a, side6Oigingl @ othas a

cylindrical wal he out er. tio 160a, 160c have ci r.cul ar
end wal | sr%SBC‘Ethvgt rqt?fé leﬁ%%ﬂ .15{@ {?{’ gﬁl%C‘@l”érﬁ“i Y"?‘k‘fsg °or ASdoor
150 is prgidotisstaden tee}emofrh@a%oems%dn&d 195'c¥ﬁvé§§ﬁ rSanet &ld »%91 5&%6 shown
m Figure 3 are provided (although not shown) 1 n order to rotate each

r ot at abl e desatibedang Gireher héeb . It ¥HDee aixerstoadhbkatais $s 44l .one wayrafgsdvidiagat abl e

portions 160a and 160c are a};:h rotatable in a first dlre%on (see arrows
180a, 1808§CeShier 5 MUOr cRhthea iyt Lt abfeds an lternptiyvey ap \lxxb §o4l48753 8

PCTI GBIY/ Q480 Y tHe GRodROP i The! QhiALARN Svalibl i GRROSbGED fsd, See
arrow 180b§te Bnt %t th ‘é sarre sr?e% The a"llgl taéthl%on pr ovnlraglegég’ ée) c%)ntents
of the drufb.13Mei otaunde pagaim Sagheld rreandividuallhingloetedt dvazs wwobd cbthmble
achievable with a cogve?tl onal shin chine. The rotation of %ﬁlj acent

r ot at abl e 2Pt 161§ dhayor GiAmPlq bsupg% CHHRSSpbai Y - P | GRS dent s
the articlesfi qmv@efa:amwfs%e dards famgyyth@qm&a’m%%%@&nsxrb%d%am 120
sinply becduse other arficles, Which are being rotatéd in the opposite

di r ect i onpdagit¢d smduatalatfothndabim [Iomcbel@arlﬁb ean &e oometdt dbeudthenaxi® 04 afThe ot her
articles effectlvel dr.a irst articles off the walls and th

agi t at i onSBEEHi BN & E‘??HPR Eef’ é{}é?rca& ?ff’éli’f“rogt‘kéﬂt "@ﬁéF"t%‘ﬁ@éoP:?”c’)‘?“ (fﬁe
rotatabl e por i QRe %ﬁ@e;)melﬁghbodl&% [A/éhﬁd?atsmé $oRId AL BN b IrafiPinl £ 1O @
washi ng machi ne as shown in Figure'5, the agi‘tation provided to the textile
articles ﬁﬁ*@ctmmfaarrmd 18a ththa snmendmumtm&)rdtzaalse gortfancisivt dayt Hei rghaesd dthan
that which can be a h| ved usi kno arrangenments. Rs before, the drum
120 is | oE¥tBHWPE PHﬁ‘FP 28Nt HPni ng water and detergent in order
that the textile arti cI es 320 are cleaned. :n this arrangenent, however)
the drum 120 is nmounted within the tank 200 about an inclined axis 140

i nstead of about a horizontal axis. It will be appreciated that the

enbodi ments descri bed above can be adapted in order to achieve the sane or
simlar eFigee 2 spawsitbaibmbodiment shomegarkigure It ztsenprpésqbeuhev@eléméeushiagd

directions of the otata é ortlon llus ratl ternative
ar r angenme MM EF % @L?TF‘EO%%C %’ba%‘ fr 6%“ lbf%m@ BUPR YDt at abl e

portions 3g6d d@zerJe‘?xl bT iife SARMI I0IAbE %sl'lél‘i Haeco%amodwﬁﬁm N 13t

different speeds by arrows 18la, 181b. In Figure 6b. the rotatable port| ons
162a 162bwdidch Bhowrformmm|(ngt sttowah) fif erdento slﬂmedn&tdmb flaw oppabe deurdlil2ect i ons

by arro 182 2 re ne rotataple portion. 163h 4 ~ a
~yzooz \AV\% fr95) é\g-fgg( 20 p’é?—y %F'E)l e ?s no necctl ?or the rot: mblclpomons 164I I6b to

be sealed against one another since the flow of water into and out from the drum 12 is



shown as being held stationary (cross 183b) whilst the other rotat aquE
portion 163a rotates (see arrow 183a). In all three cases, there 14 JUL 2002
relative rotation between the rotatable portions | 61 a, 16 | b; 162a,

162b; 163 wWO9/s&#83b so that the effect of producing increasperegédigigoon of
the contents of the drum|120 is achieved. It will be appreciated that the
arrangenents shown in Figure 6 are also applicable to drunms consisting of
three or even nore rotatable portions.6 A further alternative arrangenent is
illustrated in Figures 7a and 7F. In this arrangenent, the washing nachine
300 conpr, i I 2310 40 L-0incwhi i ny
known nnndﬁzﬁia?\egr \?%tsgélgf)tl}géihggér(f ?%n‘éfws%g?s’\gggﬁér&?gengggﬁ g;%ﬁgg?lp ﬂ%@”gi de of
a st ati onday 1ot iceder 33 GinvEhadspextieralyacfy opo ntdtber. 380 sardcorpaiapesioas door

332 whi ch isb&i nﬁedly myunt ed ab?)ut an_axis 334 so gs to be openable in
order to 10R1 HRR- akhe 41ves 2t 238 Wil OF datrE@8d tb™PFeds i BFIOSF of the rotatabl e
portions 320a, 320b. The stationary portion 330 is essentially triangular
in side view as shown in Figure 7a. This allows the axes 312a, 312e about
which the rotatable portions 320a, 320b are rotatable to be inclined to one
another..ln use, the door 332 is opened in order to allow textile articles
to be i ntWbetutheddrtves 24e J4btaer acivartl, tohmalde pontidh4 ] 6aaisdirivier byainive 232in s t hen

closed. During the washing cycle, the rotatable portians 320a, 320b are
rotated aBoGHEEHD xé%o‘él%ﬁ,.gl'@l@ba \2 I@F‘Q%iggt‘étquﬁaﬁv g6ve %th B30 1 ermi ns

stat i onaidiectddl ¢ BIAHYBESTRELBIIYIE pRh O TR ACHRA: RARE bOkhaBlie 191G LT On
320a, 320b and the stationary portion 330, even when the rotatable portions
320a, 320ke samee spredbedinatppbbie diswtosp Bk wrdle mtitke 22awatainedeeithionhe
However, jt is expected that a higher degree of agitation wll be achieved
T The + orima: 8% RErE 4% Mo Ruable btigns b LB o e HEHE IR | v
axes 3123.. 3idh L, egds inl [ [ t} As

bef ore, ?‘Flee tan ugigyl}gﬂep%rg%/c?gérgsstg 1§qf’ Sﬁgﬁ n1 ng?cge\%ﬁafﬁlpﬁghc? ﬁg%\%&b %F%}fn

det er gentportionshl Gah 16bebyavirtue | efsthed fadti that loehed ramia 84 4re beinigo rdisedvirs fied . -
|, JUL 2002 WD 99/58753 1O PCTlI GB99/ 01460 It wil | be appreciated that
druns whioPROSErHrestoLPY thpthsr rorstaglecnastéon 18 \packheshatee articlss Pl hes whi ch
are rot a.ts?igl friffoub ﬁoﬁoiﬁl%%l%r %h&?&aﬁﬁleog&%ﬁ f&, alehoyy %?c‘ﬂsr@e afdrout
necessarily providing an openabl e door In wal | “of the drum Sinhce the
drumis Jomacel. Upheodpesd phroxitenpdrebetonsatable postigosiihel apptatal daovhdreforeone of
t hose portions to nove away fromthe adjacent portion in order to provide

) e i ]
access. CREMFRET V- SedeRs AGUGURHSN; KoM washing dgacdiinrsndid dus pllowh 4s gure 8.
The drum,414... | -t t at abl i 4208 viA2 QPrivR] e
r ot at abl g@éﬁﬁ?ggg%ﬁmn&é’gﬂ@ g)lgp h%ggggér@l: pr ov.VA’Lélao“. ll}ll\gglélf é?é et %fe
cyl i ndri agitatal insare thatiar desired deznek afadiéamlmbssadanhsy achddvaddhlacmpahr shioatar 4204,

420b. Instead, one of the rotatable portjons 420b is nounted so that, when
the drumP819c o tims 1han Fgd REy1oUskyebesptRosEbleot AltaMal VRlyr £ W NIIZoBashNg vot ed
away fro ] |.en:RQL L | 2 i 1,Sy

T hst o a o BsEhe ERBIAR LG ot lpher SR ARED ABShIAipSgrven
const r uctpenod of titnhehagriae gravivslyi ebnpbdgsiiled in Figure 8 is simlar to that
of the enbodinents illustrated and descri bed above. A further enbodi nent of
a washi ng machine according to the invention is illustrated in Figure 9.
The washi ng machi ne 500 has a tub 502 which surrounds and acconmobdates the
drum 550. The tub 502 is watertight so as to contain and retain water and

det ergenbﬁewtﬁieraﬁv;@m uly, iéﬁfélsgasd%mpﬁmr@st 32344 apd ﬁ%ﬁéo r%gagec{ or the

inlet and drai nage of water an etergent respectively. S

provi ded tha thehérifas AAd, 2abl illufatddhia Rigiye 20n e 1dsntiaal & bmareatbdrc Festhio be
introduced to the interior, of the drum550. The paratus thus fa

descri be&cz}sg“’c‘ﬂni’/@ﬂ? Agxans diaryedieRot be é@ﬁﬁ“la@dt %[’D‘b"e“ﬁég% f9 B%aessﬁ%’f urt her.
The dr umpQiqus; ' WLEeY ' ] | Q2
omote 1 roa e daor AR PRt pemtdhe oA N2, RabRUioh s feea L, 550 1 s
made up dfivevwemserguatye suabkt fol thispapplicatich @ol0.beQffmediaeely iapgirerauber
rotatable portion Q0. is supported ~ , 1 UL 2002 wo 99/ ss~s3

PCT/ GB99SkH g aeudsr aAhe1n biseey FopyFiRugs 33 3a¢ SbsBe dring CORsSISAl 1aRRieRd

beari ng - =Y [ 1 . ; hol | ow
cylindri ?’gl%nél"?ﬁla#‘? ﬁéB?[.gwgﬁ‘Iédolu etzr)&rﬁ%c{ \gﬁ éﬁ%ﬁg' &)rg{l?lér?%ﬁ%gﬂ P%qﬁkﬁg&lsclkgjgred S0 as
to substantially fill the interior of the tub 502. Mre specifically, the
outer rotatable portion 560 has a generally circular rear wall 563
extending fromthe hollow cylindrical shaft 561 towards the cylindrical

wal | of the tub 502, a generally cylindrical wall 564 extending generally
parallel to the cylindrical walls of the tub 502 fromthe rear wall 563
towards the front wall of the tub 502, and a generally annular front face

N - . o A n NN




The .inner rotatable portion 570 is supported on a central shaft 571, which
inturn, is supported by deep groove bearings 572 | ocated betvveen_jr'hmg_ 2002
central shaft 571 and the hollow cylindrical shaft 561. The inner fotatable
portion 57WQ8X%G83 al |y conprises a generally circul ar rear PeBiGBI®IR60
extending fromthe central shaft 571 towards the cylindrical wall of the
tub 502, and a cylindrical wall 574 extending fromthe periphery ~ JUL
2002 W O 99158753 |2 PGTI GB99/ 01460 of the rear wall 573 towards the front
wal | of the tub 502. The dianeter of the cylindrical wall 574 of the inner
rot at abl e epgngdsothe X6 itisdbshenltidadddyaithe savmi aptliddewtedn®s Eixeodfto tahe
inner cylindrical wall 566 of the outer rotatable portion 560. The

cyl i ndri c&Ptaiable skpryttvhighelsi Rowted (§1the SHYRE POTUPPOR Sypolure ofi ihsetahiiged so
that the g er PRsNe € dndri cal Il 566
cl osest tg}é%t% 5 W%ahnfﬁgagﬁggeoﬁ's%{‘ %Qﬁgep "fl}%jec%ggs "gé{l}\ﬁ&gﬁ{hfg ﬁévsh\égt WO
cylindrical, v des:th5of BhiGhase S¢sidnkd &5 eqRgS Withethe ARkABN BIcARInSHAbd dtler | NY
567 is located on the cylindrical wall 564 of the outer cylindrical portion

560 i mredili@ked peaefiesaeptsedareund teheeriphetyid opp REheapIaiable perapnstha, 1666

cl osest t j . ] Lcal I oN 0. o-Provide suppaort for
the di st ot bR isHAFRe S} DRGER P Bl Lot S8R MErBR RORRLIMER 571
and the hed kewtec YIHindfi vedahe Shih B6 Whichada@sRakd sédbhd eibtSRPRAEE] 88)o Botadr | ves
580, 582. The neans by which the shafts 561, 571 are driven is not critical
but suf fi @nénin ®Mehaihirditgothed wherd 43¢ Ratatien of sheathirg\ioethed jwheek 42 fracesut er
rotationa i QNS, .10 [ Ot ih accaor with the. nethod
descri bedlubegf%\%\[/{ag%bpfgégq (t)d‘rsgg%‘{?i @gﬁﬁggﬁﬁ%@z&\# l?Im °§ﬂsg‘§§§§%&e o 214': ,KI'l'| ed
reader andif@denidtobf foRitiBnodT 186 S@Babld!poRfnt is Getehfiie bHIRA Hirk EVANG1 RatioAN _
exploded illustration of the inner and outer rotatable portions 570, 560 is
shown i n Pf g mo1@, wheregs Heppeed efhrofatiom ofithprasaialgle pedicmis determimasenot

rot atabl e rtian 570 i ocated inside the outer rotatable portion 560 so
Chat ¢ e EOB R et € SRS Ao " oot Sioutt of i reesbb bty

al i gned wthB shéiRl dMbQEaiSYbf e kdi@ble WotionS 65 Bfis bdge1@udL4: Wit at abl e porti on.
The central shaft 571 lies inside the hollow cylindrical shaft 561. Both of
the inner and outer rotatable portions are preferably manufactured from

stai nl ess steel using manufacturing techni ques which include clinching and
wel di ng, however the manner of manufacture is not essential to the present

. 0 i ; , ; _ b
moul ded fFom bidsTafidd EROSR bOAkd (g 31U S ShinBE LERE BeBPEY O3 15
PCTI GB99/ 34446 caN Sorebhaced etlensidpbiopn@ach paflefshmdrdgivatbals er poet eqiigal&0. 570

are paddles 590. In_the illustrated enbodi ment. three equi-anoulariy spaced
paddl es 590mapeetpcHt2Envh belhds espditpdrive die watrkie pertionQbs, Jobdisel, the

or ovi ded P85 AR Q¢ bPlhonddoukdd ouBE Bty B o REBRUT AU RNy

t he shapel#kpownfn Fiutd l.ustrated in Figures | | a and | 1 b. As can be seen
fromFigure 11 a, the paddl e 590 has a hei ght which reduces significantly
fromone end 592 towards the other end 594. In each case. the end 592 will
be placed directly adjacent the circular wall or end face of the rotatable
portion 560) 570 to which the paddle 590 is attached. In the case of

paddl es 590 ] ; ;g 2l td d will
be direct ysﬁgﬁgggﬁg d{n?]bgrt ﬁlll}ﬁg%ﬁéedngﬁlgggb‘% I,qﬂgnég?dl% r‘i{ﬁtﬁ %let’ E:Halgderﬁfgfl%g dl es
590 att achedetup dfmbrderseparateabaitatid porpond i@z, 380y, lthe &Eadh W92hototadslepaddl e

500 will be directly adjacent the rear wall 573. The upper surface 596 of
t he paddl Bogm®s H88a3§08y Q95 ias psylindsisalavg hand e ouETapy Pegsensi@0enialcar cuat e

portion cg tend..aye hd 344 ‘ﬂ?dr{c ' 9 : e guarters
of the Ienigg;t0 ﬁ?&og tﬁg p%n d g%%%.hgtl tf?l‘gtcgle [ Ffuéslggg%'eﬁge 0 |a§2r?gd.}&?heﬂar cuate
porti on exdbend3D avepvided en biaof thalehd efalls h®rlvermddns aimildraophddd! h0®@0n nor e
specifically over approxjmately two thirds of the length thereof. The

/ : Y, -
r emai nder FHUTE Rt f RFeYideitheugh aet ShRwn) i ATdeT 5O AOLale B[ SO PeTUCRo t he

Lower sur fiag! r, i 1) i i L, QM b, the
si de edgeéégggl%gﬁ ) t(ﬁ% %ggrdﬁhg%ggo”gbgir oac\ésgér%mﬁ% E‘g}rmgsl a?ﬁé‘y&lég%crl%rgch t he
di stal endudiPrbunibleé rea fasd directaQseeAgriws, 1 8001 Scyl aviraee Sh&8éhial eotadabldat e
over part of their length, the remai nder of the |length thereof being
parallel to one another. The |ength of each paddle 590 is selected so that,
when the paddl es 590 are positioned on the cylindrical walls 566, 574 of
the outer and inner rotatable portions 560, 570, the distal end 594 of each
paddl e 590 extends to a distance of between 10 and 30 mllinmeters fromthe
gap between the cylindrical walls 566. 57:i. The shape of the upper surface
596 of each paddle 590 is selected so that the height of each paddl e 590




h J UL 2002 WO 99158753 14 PCTl GB99101460 adj acent the end 59?7 is, 2002
sufficient to ensure that rotation of articles contained within thé cPr

550 is continuous when the drumis full or when heavy itens are being
washed. Howmowesg7si he hei ght of the paddles 590 is suffici enpdycBomiikeo

adj acent the distal end 594, to provide a gentle washing action for
delicate articles when this is required. Suitable dinensions for a typical
paddl e for a washing machi ne are: a magi num hei ght of substantially 50
mllimeters, a mninmm height of substantially 20 mlIlineters and a paddle
length of éHﬁﬁtﬁ@Ellglr!)tﬁtail)%omn?hl:l g&éxr%r rechBf (?&Epéfré‘& 3309?%% hpafl dﬁﬁa%ve can
be used |ﬁ e | owm ng manner ticles to be washed are placed 1nside

t he drum S&dand water s introduced via the inlet 504 in a known manner
either at the required tenperature or else at a reduced tenperature in
which case it is subsequently heated to the required tenperature. At the
start of the washing cycle detergent is introduced to the drum 550, once
again in a known manner. The rotatable portions 560, 570 are then rotated
by the drt t p A ILect otation
of one of T%{ﬁégﬁ%@t bgédeggtrgt?igﬁlgn%%tg ?@% ?x%gnr gntg lé?%]r%gtahgﬁ gdfp’rﬂ%iﬁ@ﬂé her

r ot at abl ehjzher thom woild bel hehi¢aibée ahth @ qpmiventommal 5G6hing Machae. UEhe mtaibed at

different speeds in the sane dlrect n, e same speed in opposite
di r ect i ongf SGjAceas Qi lerRoponspiidas | 15¢b: dﬁﬁ% %& 18 PRROPIS HHectiong @rwswva y.

one port | g8 a0 ?70911%90%#&&& i #d epdicthiatls dheokft 189dhay 570
56Q rotates. In any event e speed of rotation o he rotating portions
570, 560 banauizeothercarecies dvindiowe being mmteﬂain thpepdosnfe dirgction, omillafot wewi ng
machi ne druns durin he shi ng c cle, own machines this woul d not
normal |y @)?Eb@ob%@?fgﬁirﬁmé\é\gﬁh%tﬂ% %Qis’%’f: qtgqra%mglﬁsfe C‘i“ﬁ’ I dragd8e §rsts0 1 pm
t he cont ent.s;.of G n h t pot to the
vl | of CREs i B PeltEan? InSSERIA Bl K B RER LR hiBRBhbEE, L0
can be grgrelyofithe rraabid porleas 180a,i1808le80ced to rinse the articles
contained within the drum 550, the washing water is drained fromthe drum
550 via the outlet 506 in a known manner and clean water is introduced
thereto via the inlet 504. The rotatable portions 560, 570 continue _ ~J
UL 2002 wo 99~ss~s3 1 PCT/ (GB99/01460 to be rotated in the sane manner as
that duri (emenasi HhnBAELISS Jpghéﬂﬁ'c@taawﬁkh?nﬁhﬁ@hxh@vﬁ' sHfvnag Pﬁh}eosl @t the
textile articles. Affer rinsi the rotatable portions 560, are

rot at ed asgitanen spxmdsqbeedthanttmh thelesa?0 dionexndéd withnn otndeutrutm 1§®| 18

exccess water. fromthe textile articles in the u ..The rotatable
portions %bg‘ﬁ‘ﬁczm”?'oh RQV E‘é“ fhag edshogast PI%FMH?V%?%" gf‘n‘f"lﬂ‘?ﬁﬁt”ﬁ% fidans
(not  shovgyroten (ar @8 180 RNREARd tvh@xtm taht%ﬁl? 206 c'oh@aﬁrlxﬁo Q\Faté}oanﬁeée%ér’aé’rﬁ jgovenent
bet ween the rotatable portions 560, 570 during spinning. If thi§ fixing
occurs, adrebumnt thaeexafle bheladI20ase sa@r;ec!sga thaymmosﬂmum obwveww, thhaltural | or

bot h portjons 560, 70 are e a sin |ve ternativel t he
drives 58%)20dq EgBIORHE B’é‘”&? r‘%é@é QQ&FH%W H"EF‘ "‘@i Hls%ae"fpog’r"m 8ns 60,
570 are dﬁéﬁ’z%ﬂtaﬁﬂ:%%he same direction and at t he sane speed during spinning
with any mnor d erences in speed being kept under control nerely by the
presence of the contents of the drum 550. Wth the increased agitation of

the contents of the drumb550 it is envisaged that the duration of a nornal
washi ng cycle currently |asting about 90 m nutes can be reduced by about

hal f, posgih nore,. W tho th reductio nth ndard of
C1 eant | nel e dRp@rialiiand the tBasimeats s SAKE o e plhatl iroritao

i nvent i oNydhfevBQie $aniB ra8imiier MRS AR TRER) WAL réJlrd FosthéF}Pépr{We' é&@ec&&ﬂdcan be
advant ageously applied to any apparatus in which the contents of

cont ai ner dirgatjong efsthwoﬂg@b@gpqraor@d Hlpstatitng lof dligmet vandangearentsaars lgmenenl ng
of the duragion é t?ﬁ‘i n woul EL be a&ladvant age Oigeng appl i cations
i ncl ude pt YigHIES “( BFUIE 08y SresTOLaRls POFeniaiHg; 1 Fa s BeYVRg,

peel i ng ( o SRRV 19 r

vari ati on{%gmﬁ1f lhg%%%?%c?gggggﬁﬁ ?%?éggg eCdgrz I nt esnde tl:%l)lr%re]ﬁlﬁglllﬁded

wi t hi n t héb.sthepetanibld pertiony d62a.olb2bFare shosmpiaegtirighet diffepent alpet¢dsebudrium need
not be cylindrical and part- spgerl cal d frusto-conical druns are

envi saged"m’lf’ﬁée Pﬁf‘é‘t"ablbé IFEMS; 6nd ]r1ga'§? sf‘da‘b'é % P&‘Fl@%‘d‘“@@ RO5EeN dB31Sar e not
generally simlar to one another. For exanple. in a cylindrical drum one
portion may make up the cylindrical wall of the drum whil st another portion
may make up a circular end wall of the drum These and other variations
will be apparant to a skilled reader.



~,. , 1U~ 2002 WD 99158753 16 PCTJG899/ 01460 C ains: |. Apparatus f@%
cont al ning a plurality of articles within a defined space and far lugpqgg
agitation between the articles, conprising a drumfor receiving the
articles MAWEATSHel imting' the defined space, and drive nRGKIEBIIH1460
rotating the drumso. as to cause agitation between the articles.
characterised in that the drumconpri ses at |east two rotatable portions
and the drive neans are capabl e of rof ati ng the drumin such a nmanner that
relative rotation is produced between adj acent rotatable portions. 2.
Appar at ushoas al beingdeldnstatiaiany {crosshe33) rwitilse tiir iother neramableap@tionjébd e of
rotating the rotatabls ort ons at different speeds and/or in different

di r ect i oiP&ates3(SEAFFRMY plhithrsg GasFsc thfiTen i relative FRtRten Hetwrsn (8] at abl e
portions I OFEEY) S din
claim 3, m%%%rléepg%ﬁg lgﬁa?%:ilg ?%l zont’ all%)';gl }6"’Rp a@g?g’é%?éétc P%E%Ju?% claim

3, Wwher einorehded agitason of thacbntesd dfahd temy 20 iscavhievbd. Bppidlr bd appredated ai ned i n

any one of the precedin;, claing, wherein the rotatable portions of the drum
are eac htggh@gtwsamws EGOWR dR iFdgure narg tpA3: app! licable"tordrens conessang 86753

PCT/ GBQ%Q% 0Qydy’ AR claimed in any one of the
pr ecedi ngc g’ln%énnvx]/rziéere I'n lﬁé %t abl e portions of the drum each have
substantially sim/lar dinensi ons 8. Apparatus as clainmed in any one of the

precedi ng clains, wherein the drum conprises two rotatable portions, each

royatabl e portion being generally cylindrical in shape. , 9. Apparatus as
claimed {n.any one of. clains 1 to. 7, wher i e dr hr ee
r ot at abl ﬁ&%masﬁ%ﬁf%s%ﬁ‘% is gt e E{mr ‘{m; Syl PniS cal in

shape. 1fmy @x{ta{}iéswﬁsﬁlrfgbxﬁbé% B BEMprRs a@taﬁérﬁw'fanﬂ 110 %ﬂni‘i"%@h&i n the
drum conpri Ses two rotatable portions, each rotatabl e portion being
gener al | are fsupiredc onanyaknawn siaaper, itwo rotatable portions 320a, 320b arranged on

either side of a stationary portion 330. The stationary portidn 330 incorporates a door

332 which is hingedly mounted about an axis 334 so as to be openabie in order to

allow articles to be introduced to the interior of the rotatable portions 320a, 320b. The

stationary portion 330 is essentially triangular in side view as shown in Figure 7a. This

allows the axes 312a, 312% about which the rotatable portions 320a, 320b are rotatable

to be inclined to one another.

In use, the door 332 is opened in order to allow textile articles to be introduced to the
interior of the drur;x 314, and the door 332 is then closed. During the washing cycle,
the rotatable portions 320a, 320b are rotated about the axes 212a, 312b whilst the
stationary portion 330 remains stationary. This produces relative motion between each
rotatable portion 320a, 320b and the stationary portion 330, even when the rotatable
portions 320a, 320b are rotated at the same speed and in the same direction. However,
it is expected that a higher degree of agitation will be achieved if the rotatabie portions
320a, 320b are rotated about their respective axes 312a, 312b at different speeds and/or
in different directions. As before, the tank 310 provides the function of retaining the
water and detergent in which the articles within the drum 314 are to be washed.



shape. |- 1. Apparatus as clained in any one of the preceding C|aiE§,JUL 2002
wherein the drive neans are capable of rotating adjacent rotatable portions
at different speeds in the same direction. 12. Apparatus as claimed in any
one of tMOws8essdi ng cl ai ns, wherein the drive neans are eapain9ennnidso
rotating adjacent rotatable portions at the sane speed in opposite
directions. ~~ ~ JUL 2002 WO 99/58753 PCTI (3B99101460 is 13. Apparatus as
clainmed in any one of the preceding ¢bans. wherein the drive means are
capabl e of rotating adjacent rotatable portions at different speeds m
opposite directions. 14. Apparatus as clainmed in any one of the preceding
clains. wherein neans are provided for holding one of the rotatable
portions stationary whil'st the or each other rotatable portion is rotated.
15. Appéretluse appretiaiedebatidnuanwhaheconfist bbtvar ecmdienggsantiailyrsyclinkigeai n nmeans

are provided fqr. rotatin he rotatable portions at the sape speed and in
the sanBOTHORSCY lsh.arwta%?ﬁfa?%ﬁuasa %&m’é‘Pai%%C%%srﬁPeﬁﬁﬁietooﬁH‘S‘ﬁeﬁﬁ?sécedi ng

f'oflgﬁbf“émg‘réﬁéﬁéﬁaﬁ“d bR RN Spdn3bR doBFirPu NRRVF MLt VintPthe QAGH
is-made up of separate portions. it is possible to allow for one of those portions to
move away from the adjacent portion in order to provide access. One way of achieving
this is illustrated schematically in figure 8. The drum 414 comprises two rotatable
portions 420a, 420b which are rotatable about a common axis 412. No door is
provided in either the cylindrical walls or circular end walls of either rotatable portion
420a, 420b. Instead, one of the rotatable portions 420b is mounted so that, when the
drum 414 is to be opened, the entire rotatable portion 420b is pivoted away from the
other rotatable portion 420a. The open position is illustrated in dotted lines in Figure
8. In other respects. the construction of the embodiment illustrated in Figure § is

similar to that of the embodiments illustrated and described above.

A further embodiment of a washing machine according to the invention is illustrated in
Figure 9. The washing machine SO0 has a tub 502 which surrounds and accommodates
the drum 550. The tub 502 is watertight so as to contain and retain water and
detergent therein. The tub 502 has an inlet 504 and an outlet 506 for the iniet and
drainage of water and detergent respectively. A door 508 is provided in the front wall
of the tub 502 so as to allow articles to be introduced to the interior of the drum 550.
The apparatus thus far described is conventional and does not require to be described

any further.

The drum 550 is mounted in a cantilever fashion on the wall of the tub 502 remote
from the door 508. In accordance with the invention. the drum 350 is made up of two

separate rotatable portions 360. 570. The first outer rotatable portion 360. is supported



17 Apparatus as clainmed in any one of the preceding: clains. \Ahe-ﬁlei»)‘-azmz

- first of the rotatable portions;is |ocated inside a second rotatable
portion. 18. Apparatus as clainmed in claim17, wherein the second rotatable
porti on hasoaosgrsass portion in which the first rotatabl e paoTvGED9/01%60
accommodat ed. 19. Apparatus as clainmed in claim18. wherein the second
rotatabl e portion has an operative portion separate fromthe recess
portion. ~~ ~m 200z WD 99/ 58753 PCT/IGB99/ 01460 19 20. .-apparatus as
claimed in claiml 9. w herein the dianeter of the operative portion of the

second r g attfiloe SAndied sh§ft sabsmrudgalak Yortike be 862 ishecdiépaiveén of the
first rotatable portion. paratus as clainmed in any one of clalms 17

to 20, mﬂ’@rféﬂrnwﬂlh@fﬁ*iler%lb 5Qﬂdﬂ§é|@§)h@1%tcmfml‘=@ %béﬁt%énsn’&r@tm

concentrj ratu n cedlng
cl ai ns, RﬁmPg%ﬁbf df é’gf\gg‘?@o %sft%tngs g'etglg' 6%?%( ﬁgéb @p%ﬁﬁ ity of
paddl es smeHicallyOthet H@ted Fit@EbIONpotidd 8566 Halgex g@{eralr&%m%mafe&t wallasex| ai med
in claim22, wherein each paddle is shaped so that the h;gﬁht t henof

decr eas eextenshing ﬂ@auﬁiewOBWrcyhndn@hsh toWardg thyf cxlindricad rwplhofohe tite paddl e,

nmeasur ed a dir n par.al | axi s of, the m,, 24. aratus as
oo med T4 g gPBRAwBIT o et ety el W SuuadRREl

cont i nuowallyofe rtu@sOi famithORar wlfseefcowm.e, the FEtnb wall &F @ef tub 502 28nd £\ppar at us
as claimed in claim24. wherein the height of each paddle decreases

cont i nuogeslegallyvannuiar ﬁ‘@a&cetﬂéﬁ eeectfq:dmgt fron thé cylingricalnyalh 564 dowartls tiRs.

Appar at u I d.in one 2 t n t | stal edge
of each ‘z%ﬁfgﬁog éﬁé‘&g ’Erﬁ}ﬂe a(iﬁmieg %Wetfﬁihet Wﬁ}sd%&’ \gg‘ﬁé%lséﬁég% ‘%ﬁrer eof
measur edrgtflalle portion 560 and the tub 502 to prevent the outer rotatable portion 560 from

coming into contact with the tub 502 when the drum 550 is made to spin.

An inner cylindrical wall 566 is also provided on the interior of the cylindrical wall
564 of the outer rotatable portion 560. The inner cylindrical wall 566 extends frem a
point which is substantially midway between the rear wall 563 and the front face 565
to the front face 565. The space between the interior cylindrical wall 566 and the
cylindrical wall 564 is hollow but, if desired, could be filled with a strengthening
material. In this event, the strengthening material must be lightweight. The prov:sion
of paraliel cylindrical walls 564, 566 in the portion of the outer rotatable portior. 560
closest to the ﬁor;t face 565 provides strength to the whole of the outer rotatable
portion 560 whilst reducing the internal diameter of the outer rotatable portion 560 in

this region.

The inner rotatable portion 570 is supported on a central shaft 571, which in tum, is
supported by deep groove bearings 572 located between the central shaft 571 and the
hollow cylindrical shaft 561. The inner rotatable portion 570 essentially comprises a
generally circular rear wall 573 extending from the central shaft 571 towards the
cylindrical wall of the tub 502, and a cylindrical wall 574 extending from the periphery



direction parallel to the axis of the drum -~ JUL 2002 WD 991 5875¢, 2002
pCT/ GB99/0146f ?0 ' _'7. Apparatus as clainmed in claim26) wherei & Ae
di stal edge of each paddle is arcuate over at |east one half of the length

thereof. 2Roo8pgmsatus as clainmed in claim27, wherein the @cgichyedes O f
each paddle is r arcuate over at |least three quarters of the length

thereof. 29. Apparatus as clainmed in any one of clains 22 to 28, wherein
t hree paddl es are provided on each rotatable portion. 30. Apparatus as
clainmed in any one of the preceding clains, wherein the apparatus forns

part of arwas esIwIRCIMNRwards tHePRGTAWMS o Ghe GERISARNT MHe HiRthbledlof e OF
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The central shaft 571 and the hollow cylindrical shaft 561 are each driven separately by
drives 580, 582. The means by which the shafts 561, 571 are driven is not critical but
sufficient flexibility must be provided to aliow the inner and outer rotational portions
570, 560 to be rotated in accordance with the method described below. Means for
achieving this will be apparent to a skilled reader and do not form an essential part of

the present invention.

An exploded illustration of the inner and outer rotatable portions 570, 560 is shown in
Figure 10. As can be seen from Figures 9 and 10, the inner rotatable portion 570 is
located inside the outer rotatable portion 560 so that the cylindrical wall 574 of the
inner rotatable portion 570 is aligned with the inner cylindrical wall 566 of the outer
rotatable portion. The central shaft 571 lies inside the hollow cylindrical shaft 561.
Both of the inner and outer rotatable portions are preferably manufactured from
stainless steel using manufacturing techniques which include clinching and welding,
however the manner of manufacture is not essential to the present invention and it is
envisaged that the rotatable portions could also be moulded from a suitable plastics

material.
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-AA Y% AFSaﬁ\c;{ theéganle thereof is illustrated in Figures 11laand 11b. As can be seen from Figure
11a, the paddle 590 has a height which reduces significantly from one end 592 towards
the other end 594. In each case. the end 592 will be placed directly adjacent the
circular wall or end face of the rotatable portion 560, 570 to which the paddle 550 is
attached. In the case of paddles 590 attached to the outer rotatable portion 560, the end
592 will be directly adjacent the anular end face 565, and in the case of paddles 590
attached to the inner rotatable portion 570, the end 592 of the paddle 590 will be
directly adjacent the rear wall 573. The upper surface 596 of the paddie 590 has an
arcuate portion adjacent the end 592 and this arcuate portion can extend over as little as
one third or as much as three quarters of the length of the padale 590. In the
illustrated embodiment. the arcuate portion extends over more than half of the length
of the paddle 590. more specifically over approximately two thirds of the length
thereof. The remainder of the upper edge 596 of the paddle S90 extends parallel to the
lower surface 59§ thereof. Seen in plan view, as shown in Figure 11b, the side edges
599 of the paddle 590 approach one another as they approach the distal end 594 of the
paddle 590. Again, the side edges 599 are arcuate over part of their length, the

remainder of the length thereof being parallel to one another.

The length of each paddie 590 is selected so that, when the paddles 590 are positioned
on the cylindrical walls 566, 574 of the outer and inner rotatable portions 560, 570, the
distal end 594 of each paddle 590 extends to a distance of between 10 and 30
millimeters from the gap between the cylindrical walls 566. 574. The shape of the

upper surface 596 of each paddle 590 is selected so that the height of each paddle 590
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The apparatus described above can be used in the following manner. Articles to be
washed are placed inside the drum 550 and water is introduced via the inlet 504 in a
known manner either at the required temperature or eise at a reduced temperature in
which case it is subsequently heated to the required temperature. At the start of the
washing cycle detergent is introduced to the drum 550, once again in a known manner.
The rotatable portions 560, 570 are then rotated by the drive means 580, 582 so that the
speed and /or direct'on of rotation of one of the rotatable portions 560 is different from
that of the other rotatable portion 570. The rotatable portions 560, 570 can be rotated
at differem_ speeds in the same direction, at the same speed in opposite directions, or at
different speeds in coposite directions. Alternatively. one portion 560, 570 can be held
stationary whilst thé other portion 570, 560 rotates. In any event the speed of rotation
of the rotating port‘ions 570, 560 can be increased above the normal speed of rotation
of washing machine drums during the washing cycle. In known machines this would
not normally exceed 50 rpm. Even at speeds of rotation far in excess of 50 rpm, the
contents of the drum 550 according to the invention do not stick to the wall of the

drum and therefore the agitation applied to the said contents can be greatly increased.

When it is desired to rinse the articles contained within the drum 550, the washing
water is drained from the drum 550 via the outlet 506 in a known manner and clean

water is introduced thereto via the inlet 504. The rotatable portions 560, 570 continue
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to be rotated in the same manner as that during washing in order to maintain a high

level of agitation of the textile articles. After rinsing, the rotatable portions 560, 570

are rotated at the same speed and in the same direction in order w0 spin excess water

from the textile articles in the usual way. The rotatable portions 560. 570 may be fixed

‘together at this point by locking means (not shown) in order to ensure that there is little

or no relative movement between the rotatable portions 560, 570 during spinning. If

this fixing occurs, all but one of the drives 580, 582 may be shut off so that all or both

portions 560, 570 are driven by a single drive. Alternatively, the drives 580, 582 may

be arranged so that all or both rotatable portions 560, 570 are driven in the same

direction and at the same speed during spinning with any minor differences in speed

being kept under control merely by the presence of the contents of the drum 550. With

the increased agitation of the contents of the drum 550, it is envisaged that the duration

of a normal washing cycle currently lasting about 90 minutes can be reduced by about

half, possibly more, without there being any reduction in the standard of cleanliness to

which the articles are cleaned.

The apparatus of the invention is not limited to washing machines in its application
and can bz ad\fantageously applied to any apparatus in which the contents of 2
container rcquire; to be agitated to a high degree and where a shortening of the
duration of the agitation would be an advantage. Other applications include polishing
(eg of semi-precious stones), grinding, granulating, peeling (eg of foodstuffs such as
potatoes) and coating. Furthermore, variations of the apparatus described above are
intended to be included within the scope of the invention. For example, the shape of
the drum need not be cylindrical and part-spherical and frusto-conical drums are
envisaged. The rotatable portions may also be arranged so that they are not generally
similar to one another. For example. in a cylindrical drum, one portion may make up
the cylindrical wall of the drum whilst another portion may make up a circular end wall

of the drum. These and other variations will be apparant to a skilled reader.
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1. Apparatus for containing a plurality of articles within a defined space and for
causing agitation between the articles, comprising a drum for receiving the articles and
for delimiting the defined space, and drive means for rotating the drum 50 as 1o cause
agitation between the articles. characterised in that the drum comprises at least two
rotatable portions and the drive means are capable of rotating the drum in such a

manner that relative rotation is produced between adjacent rotatable portions.

2 Apparatus as claimed in claim 1, wherein the drive means are capable of

rctating the rotatable portions at different speeds and/cr in different directions.

3. Apparatus as claimed in claim 1 or 2. wherein the rotatable portions are

rotatable about a common axis.

b

4. Apparatus as claimed in claim 3, wherein the axis is horizontal.
5. Apparatus as claimed in ¢laim 3, wherein the axis is inclined to the vertical.
6. Apparatus as claimed in any one of the preceding claims, wherein the rotatable

portions of the drum are each substantially cylindrical in shape.
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portions of the drum each have substantially similar dimensions.

8. Apparatus as claimed in any one of the preceding claims, wherein the drum
comprises two rotatable portions, each rotatable portion being generally cylindrical in

shape.

9. Apparatus as claimed in any one of claims 1 to 7, wherein the drum comprises

three rotatable portions, each rotatable portion being generally cylindrical in shape.

10. Apparatus as claimed in any one of claims 1 to 7, wherein the drum comprises
two rotatable portions, each rotatable portion being generally frusto-conical in shape in

shape.

1. Apparatus.as claimed in any one of the preceding claims, wherein the drive
means are capable of rotating adjacent rotatable portions at different speeds n the same

direction.

12. Apparatus as claimed in any one of the preceding claims, wherein the drive
means are capable of rotating adjacent rotatable portions at the same speed in opposite

directions.
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13.  Apparatus as claimed in any one of the preceding claims. wherein the drive

means are capable of rotating adjacent rotatable portions at different speeds in opposite

directions.

14,  Apparatus as claimed in any one of the preceding claims. wherein means are

provided for holding one of the rotatable portions stationary whilst the or each other

rotatable portion is rotated.

15.  Apparatus as claimed in any one of the preceding claims, wherein means are

provided for rotating the rotatable portions at the same speed and in the same direction.

16.  Apparatus as claimed in any one of the preceding claims. wherein the drive

means comprise a separate drive for each rotatable portior.

17 Apparatus as claimed in any one of the preceding claims. wherein a first of the

rotatable portions=is located inside a second rotatable portion.

18.  Apparatus as claimed in claim 17, wherein the second rotatable portion has a

recess portion in which the first rotatable portion is accommodated.

19.  Apparatus as claimed in claim 18. wherein the second rotatable portion has an

operative portion separate from the recess portion.
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21. Apparatus as claimed in any one of claims 17 to 20. wherein the first and second

rotatable portions are mounted on concentric shafts.
t

22. Apparatus as claimed in any one of the preceding claims, wherein at least one of

the rotatable portions has a plurality of paddles located on the interior surface thereof.

25. Apparatus as claimed in claim 22. wherein each paddle is shaped so that the
height ther=of decreases continuousty over at least one third of the length of the paddle,

measured in a direction parallel to the axis of the drum.

24, Apparatus as claimed in claim 23. wherein the height of each paddle decreas:s

continuously over at least one half of the length thereof.

25. Apparatus as claimed in claim 24, wherein the height of each paddle decreases

continuously over at least three quarters of the length thereof.

26. Apparatus as claimed in any one of claims 22 to 23. wherein the distal edge of
each paddle is arcuate over at least one third of the length thereof. measured in a

direction paralle! to the axis of the drum.
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27.  Apparatus as claimed in claim 26, wherein the distal edge of each paddle is

arcuate over at least one half of the length thereof.

28.  Apparatus as claimed in claim 27, wherein the distal edge of each paddle is

arcuate over at least three quarters of the length thereof.

29.  Apparatus as claimed in any one of claims 22 to 28, wherein three paddles are

provided on each rotatable portion.

30. Apparatus as claimed in any one of the preceding claims, wherein the apparatus

forms part of a washing machine.

31.  Apparatus for containing a plurality of articles within a defined space and for
causing agitatiog between the said articles, substantially as hereinbefore described with

reference to any one of the embodiments shown in the accompanying drawings.

32. A method of containing and agitating a plurality of articles within a defined
space, comprising the steps of introducing the articles to the interior of a drum which
delimits the defined space and which is rotatable by drive means, and rotating the drum
SO as to cause agitation between the articles. characterised in that. during at least part of
the step of rotating the drum so as to cause agitation between the articles, the drive
means are operated in such a manner that relative rotation is produced between adjacent

rotatable portions of the drum.
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rotated at different speeds and/or in different directions during at least part of the step

~ of rotating the drum so as to cause agitation between the articles.

34. A method as claimed in claim 33. wherein the adjacent rotatable portions are
rotated at the same speed in opposite directions during at least part of the step of

rotating the drum so as to cause agitation between the articles.

35. A method as claimed in claim 33 or 34, wherein the rotatable portions are
rotated at different speeds in the same direction during at least part of the step of

rotating the drum so as to cause agitation between the articles.

-

36. A method as claimed in any one of claims 33 to 35, wherein the rotatable
portions are rotated at different speeds in opposite directions durir.g at least part of the

step of rotating the drum so as to cause agitation between the articles.

37. A method as claimed in any one of claims 32 to 36, wherein at least one of the
rotatable portions is held stationary whilst an adjacent rotatable portion is rotated during

at least part of the step of rotating the drum so as to cause agitation between the articles.

38. A method as claimed in any one of claims 32 to 37, further comprising the step
of rotating the rotatable portions of the drum at the same speed and in the same

direction.



