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| NVENTION Field!@ The Invention 5 This invention relates to |aundry

washi ng naﬂmum%wnmw E particular to |l aundry washi ng machi ne '
i nclude a [ , m“" ad encl osing drum where access to t B @?%qﬁg
provi ded t hr ougk4he side thereof. Description O The Prior Art It is well

known that horizontal aX{FOPIOADINEGSWASHINCOMACHENE”?a | ower 10 water
use in their standard operating node than vertical axis washing nmachines in

their standard operating node. It is also well known that there are
significant ergonom c advantages w th a washing machi ne ded
from abo@A%&B@Uﬁlﬂm HE NMEB”EI(Q% ovi de access tommﬂﬁmmwﬂumm access
| aundry ngchj u ' a hatch in the top face of a cabkmeb, and a
correspoﬁe%eﬁﬂ%@eﬁ@@gt hrough the drum of the 15 machine. Machines of
this sype are pgklinkdtin relited ©d9athdry washing hadchii@s 4ig'in bArt{cAYR Y 1A\hdrhe
fully laden drumto a position where“the two hatches are I n registration
and due twadhing heachimewshivhinsled®d hbticomahkyadldnglosinrg duint edeesladss to the
opening in the drum Furtherpore the provision of a hatch in the drum
resul ts idrum sipgavideddhroughdhe sidgthergof.he strength of the drumand a

conseque reduct i 0 the ultimte spin 20 speed which can be safely
achi eved. VR “gﬁiﬁ‘%t@é’d‘ Haves nore liquid in the clothes |oad and

consequent |y ife | ' . | b : power
consunpt i on’ ST Qe KRRRbree By PR WS iR oY il
presant iwyeAULOTH hRilktadale opelatinBdhyddmah iveetichd aRiRAV&hife eHadRidelin gheir

| aundry machi ne and/ or associ ated net hods of operation of a |aundry nachine
whi ch goesarstand opesatinguaodis Bhiealsorwelkndmwen des\therdiage digarficape scgomomic|  at

| east provjde the pyblic with a uysefuyl chaice.. ln a first aspect the
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the top face of a cabinet, and a corresponding hatch access through the drum of the
15 machine. Machines of this type are well known for the difficulty to the user in
revolving the fully laden drum to a position where the two hatches are in registration
and due to the hazardous nature of the generally spring loaded hatch opening in the
drum. Furthermore the provision of a hatch in the drum results in a significant
reduction in the strength of the drum and a consequent reduction in the ultimate spin
20 speed which can be safely achieved. A lower spin speed leaves more liquid in the
clothes load and consequently increases the drying time, and if using a clothes dryer,
power consumption.
SUMMARY OF THE INVENTION
It is therefore an object of the present invention to provide a laundry machine
25 and/or a drum for a laundry machine and/or associated methods of operation of a
laundry machine which goes some way towards overcoming the above disadvantages
or will at least provide the public with a useful choice.
In a first aspect the invention consists in a laundry machine including;:
a cabinet,

30 a drum mounted in said cabinet rotatable about at least substantially horizontal



" 2 _ 7th May 2003 axis, said drumincluding a substantially cylindrical
skin, a pair of opposed ends, a cover section in said skin being slidable
«in a circunferential direction relative to the remainder of said skin to
| eave an opening into said drum cover rgtention neans opefthbMaynddQ&en a
first condition for holding the 5 position of said cover section relative

to said cabi nefand; a3t At 8 dboAnfigfiy Dfin ik sk, LiPESdddPaof sai d

cover section relative to sal neans conn said drum

for drividids! tavérectibeieedid skir béing Qna4lE ifadneuhFereadbiingctiifedtiven of
said drive nmeans in: an opening operation froma first position in which

sai d r et énttheremeimdsr ¢Dsaid gkimtydgavesai dpeungintesaid dmm,o a second position,

if said retention neans are engage id rotatjon fromsaid first position
to sai d second®Qy&EFeteBton mnﬁ@pgrabfﬁ?ﬁﬁyﬁm@ fllrﬁtt ¢pngliion g?rﬂ’iﬁldlélgcth%si ng

oper at.i on_i A.whi .sai.d d IS 1 ed .fir | on QS L1op to said
FProt posidstighof yaid Foferist b FrhthElteid EPUREAIL ASGRAR ESRitdL gy

section t{aa h_@g%kf?ﬁ;‘nﬁ&fs*aﬁi@é#&@e@t‘i&?f‘e?atﬁ%t‘és‘ﬂRFE'dlﬁHet!, nto said drum and
a laundry operation cycle; and access neans in sald cabinet operable to an
open position divy mieansicemrstddstomanl dalph €ort driviag dowdtiomthdmofy second aspect

the invention consists in a drumfor a laundry machine 20 i ncluding: a pair
of drum ends, 9y epnienlmaeansdar prusing eperatipn @l paidyie meams i um ends to
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| oad under tensireRnggge®ssd rotation from said first position to said second position leaving
said opening into said drum,
a closing operation in which said drum is rotated from said second
position to said first position, if said retention means are engaged with said
15 cover section then said closing rotation closes said opening into said drum, and
a laundry operation cycle; and
access means in said cabinet operable to an open position wherein access is
available to said drum.
In a second aspect the invention consists in a drum for a laundry machine
20  including:
a pair of drum ends,
rigid connection means spanning between said drum ends to rigidly connect said
drum ends one to the other, and
a substantially cylindrical drum skin which at least under tension has the effect
25 of a continuous hoop, said drum skin comprising, circumferentially, a main section and
a cover section connected along meeting edges to distribute load under tension across
the full width of the drum skin,
inwardly opposed faces of said drum ends including a circumferential ledge
with the circumference edge of each longitudinal end of said skin retained adjacent

30 said ledge.



the full width of the drumskin, inwardly opposed faces of said drum ends
including a circunferential |edge with the circunference edge of each
Jongitudi nal end of said skin retained adjacent 30 said | edge. 3 _ Tth
May 2003 In a third aspect the inventiomgconsists in a druifth May20@3indry
machi ne i ncluding: a pair of drumends, rigid connection means spanni ng

bet ween said L Gi . €O : i tq the

ot her, and a g&@hg%gfs?tyﬁ%% ?ér%lroﬁc%ﬂggﬁsu% ai@:“%‘ \%Lr %ﬁggﬁi 1glgglt‘ﬁlgnder

t ensi on Hhasludige:ef fect of a continuous hoop, said drum skin conprising,
circunferentialTy, a main section and a cover section connected al ong

meet i ng edges & paidio§irnirhiends,| oad under tension across the full width of the
drum skin, 10 iinwardly opposed faces of said drumends_ including a

ci rcunf er ent i dMMCPFECHHMeRBSs spanaing betareea sard draphendsiginigidlhegnnest of

sai d skin_retained.ad] acent id | gdge, said main section and said cover
secti on aﬁaé‘?ggﬁﬂggfi%fihg?%ﬂ’gf (Ztﬁﬂ,gngf adj acent edges to formthe said

conti nuous ho 9@1%,%' - i i Hfflgi ges
and a latch cgdr??llg%éttfhgn, alygﬁlgﬁgﬁlg%ﬁgir gggﬁ*mg? a?rer%?%deégégnesi& sal elr}'g{%
oper abl e d¢fd y@ttimns hogpgedd daghiskiinc@aptsinggcisaimifetiéntinlisk anaia saction and

conti nuous hoop under tension and a disengaged condition in which said
cover seci tanersagtion cemrndctedualong maetingedgesifo distrduite oadrusider tensiqmagries
remai nder, of, sai.d_skin. ]J]n a.fourth aspect the invention consists in a

met hod ofthﬁﬁgﬁalaﬂbogt_}ﬁcdrl‘ml&l 20 axis laundry machine through a drum
openi g _oper a4y qi3Althdsal BIeX oFRGAI i Afds YL Gtk £ SR kere gl TOUNt ed
in the cabinet and having a drum sKi'n conmprising a-cover section amd a
remai ni ngwiREhe itcuferel@oNdachlBngitydihalsad 6 faid kiR eelagtbd Aljadenedaia of the
remai ni ng section by an interengaging | atch nmenber, said nmethod conpri sing

rotating kegedrumuntil the drumskinis in a first set position relative

to the 25 cabinet, engaging cover section of said drumskin to e(i‘_ain t he
posi tion t her e$id AR EEQHON ndssald cO¥| SREHOMATY @@ﬁ@@é@@n&pmﬁ adjacent| at ch

"ot at1 ng S8 i Al sef KRG Pp IR pa R e BT Bl el Cngages

to lgave ABCRHNCBARNG dndll £1adH E’orﬂfeHan,ad]Qng‘Hg&%f‘gaiPB?Hie'&ﬁngfed 84, dafPRdEL Lo
provi de access to said opening. 30 I'm a Tifth aspect the Fnvention consists
in a met hgskrable bpewedn mg eagdpedipoeiticnl seautifg saidtdruivbski? @93 doatindoys haehi ne
including a cabinet, a drumnounted in the cabinet and a hingi ngl!%:_

suppor t ecundeitensjoryandia diseagagedheenditionrimuhidiysaid aeven ssriion swypHlidsiing a
cover sect.ion and a.remaj.ning section, said nethad including the steps of
rotating ﬁlwfﬂla%ﬁ?ﬁtm%tdi‘ﬁ%{‘ﬂ%f%?‘m é‘k&‘ﬁ rpmajryier, o F?‘gtslkgbt position relative
to the 5 cabi [ﬁ{}g{a' - Sectd f i I: etai.n the
position therrqu#a?e at?é\%ég%giegglv tb@%@é?’%ﬁﬂ@é@gﬁ%@@éﬁét %i(ﬁr?gl%égflag drum
to a z@econds mm_dgpﬁietchﬁfe thrduptsading @Pemingeprmm@ sgiddgehdry rhadiige an

opening into said drum hinging said laundry guide flap to a position

i nhi bi ti nigchiskeg 8 chbinggandmm thountad iarthe sabigetarts] hasting djdagprskis gspopoisag ng,
and al l owi n openi.arg oé sai d, cabi net to pr.ovi ei}access tp said OP ni ng. 10
To those &RPYSTSECHN pRd adpmaiyngfectiony AB egG eh P eE SRLIAn CqRRiNg e?ﬁa sin

construct ] | ' [ [ ]_@‘Qﬁi .caft: t he

i nventi onéc%él @gﬁ\gg%grx?g %érgég%v@ga‘v?\nﬂﬁﬁ%hgg @égé%? ﬁng r%rmgélﬂgﬂgt(}:l §%e of the

i nvent i oncaifipAsih6thting the andARSHY etk Elual SBin iJ ifa HiriEePposifon 281dtil 6 € the

descriptions herein are purely illustrative and are not intended to be in

any $¥nsecdbimdt; engpgidd cBRIrEECDESCRHT IdOMNnGkim HdEreDRAMhGESsition thereof relative
to said cabinet while engaged, sliding said latch member to release said cover section
edge from said remaining section edge, rotating said drum to a second set position with
said cover section engaged to leave an opening into said drum, and allowing opening

of said cabinet to provide access to said opening.

30 In a fifth aspect the invention consists in a method of operating a horizontal axis



Figure 1 is a cutaway perspective view of a washing machi ne according to
the present invention wth the cutaway to show a substantial part of the
smachine in cross section, Figure 2 is an expl oded view of the washi ng

machi ne of Figure 1 showing the 20 varioys major parts thatfTthMapd8PBer to
formthe machine, and Figures 3A to 3l are a series of cross sectional side
el evatio j i 1Lk r [,CL 1 e t:00S, |
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25 Figures 4A and 4B are close up plan views, with partial cutaway of an
area of tdml aramiskigseshengsdidmdibovd mcheding theesteps 6 main part, showing in
detail the | atching nmechani sm associ ated wiith one edge of the hatch opening
and the oper atTottingdiesspm ynty the drun skingissm afjrst sat positioagelasivgito sheje

el evatiions,of .a part of the drum skin where,the hat.ch, neets. t mal.n part,
Showi rlo. | FrostarTEReing 8 et STt of s Ao o FRPdRE RPHFoptEedPhor | edge
of the h : ' i ' : : t he
oper ati on s asRaREed iR VAL chdhelE g g N R 3 oond 1t giHiofOiin

el evat i onsaid Bowdrigebiidn efgdgadriodbmw digoponing o Raid dteng hiwgigg seid laghddyaundr y
guiding flaps to that shown in Figures 3A to 3G and denonstrate their

oper at i orguide fapAp pEDOsHEsORhbItiagar¢ess betveenssaid drush ond saideedbimgy adjasenhe of
the horizontal axis t , _having.a rforated drum 1l supported.with.its

axi s SubstihOPeRing. s AlldLE oneting GEsaid cabinet ooy ifedcr o o SHAIPGNNGS ¢ hi n
a cahinnet 2. T i . i.ncl j fi Vas r...rinse

i quiqg | eavi ngﬁ? Fllg& rsgmev(\inzltn htlﬂgl agq%@?ﬁ Iﬂ?ééﬁ][%eﬁgﬁ geélg{r%g’ lgl.gs)éé_"rdenh%egrl{l_s of 10
the cabi n@nsfribti6h Bh& wAdEmYdiPRerihg eiitsbdimeRishad apblibatidifs dfi tHe il c@idhi wilng
surfaces by for exanple tw n-sheéet thernoform ng. The machine is a

t op- | oadi suggestchemselvansvithoot desating Ifraim thehsaope dfthomvientiobas klefide iSthehi ch

encl oses a top opening_7 through which a user accesses the drum 1l and | oads
and unl oa'rwepﬁ%ﬁ? ﬁ)@@nﬁﬂ&hefgs refy aid thej desegptionshereia gip ur Mlﬁ]‘}S%”é&’ﬁi ngs 8

at either_end which in rn. are each su rted by a drum support (6 and not
vi si bl e) ngchrg&oltg;lgﬂ%eiféd%e RS e?‘ﬁggﬁ%‘chi ne. In the enbodi nent

depi gtsed BREEFPESTRIPTFONOHN THE PRAWINGKt ernally, on a shaft means 9
protruding fromthe hub area 10 of each of a pair of drumends 11,12. O her

axi al confi gurRiguen$ i eutayupl persppesive bioy of arwaskangpinachineecoaldiyg tothat ed
inawell 20 in the outer face of the hub area of the drumto be | ocated on
a shaft ppresenddnyentianotvithitee gnigivaydpsbew.a substantipliners o phs maphiae én gp9sp
includes a strengthening rib area 13 and a drum accommodating well area 14
to accomﬁf’&ﬁ?& the respective drumend of the drum 1. The drum supports may

be made, for ; : l [WaY i ; i ng

from pl asti cswgg? ?gﬁ gg#ﬂ?%@&%@hg%&‘?gﬂgﬁ% gﬁ%hgg %o?ggﬁ)%%wg}%%gaged

wi t h Jche watdusahajoy parts ﬂﬁdtgbktbgahw tohformcithephaiing,and sur f aces provided in
er

side walls. Oher |ess preferable constructions are possible, such as

f ranmewor ks f or Fagurds pnto ddiiavd alsetiesmdrdressssestional sidmelewationssipsmupbifiedy st ens.
The drum supparts .each incl ude bear.i ng. support || at the, cent of the
wnt 1 ar oufOT, SRDRER By SSSTCS 9RPPSSHPRY i BOET hs AN EIthe e Riee

W thin t i I r he . i j it:hin a
boss in t 33‘@@%%6&%0%%Q%&%2Av§ A @%91 gﬁc {lfgefgmté&?ﬂgg %glrﬂ?egg%#ngﬁgmg 1gai r
of drum efhdse dperatidnsonnect ed by 7th May 2003 a pair of laterally

ext endi ng vanes 110, 111. The main part 34 of the drumskin is secured at
each 25f its enBigudd 48andcB arendlesceuyp phin dewts,) with pattéal categayldfan drkd.ofEach
| at er al \(Ia\’%%e 16 of the main section of skin resides over, an annul ar | edge

(not shoviitP dAM Fdn Mdisse thq hatclyparhnasrts therpaineatt. saewing i detail toe Wtehingki n,
whi ch s paﬁg?ﬁﬁt&%@:agﬁ&gﬁtgg@ﬁg §n% %gge?’ 3f ﬁlfe ﬁart}% gge'n'}ng 3hd t}?’ed'ogéra{igr? tlgerrgcr;fl, skin,

and there

Figures 5A and 5B are cross sectional side elevations of a part of the drum skin
where the hatch meets the main part, showing in detail the securing mechanism

30 associated with the other edge of the hatch opening than that in Figures 4A and 4B and



111 of the drum is a hatch section. The hatch section 35 slides back in
use to reveal an opening into the drum Each of the |ateral edges 15 of the
‘hatch section travel within inwardly facing annul ar channel s (not shown)
formed on the inward face of the respective drumends 11, ¥th May R@@3¢

al ong the sector of the drum ends spanning 10 between the vanes 110, 111.

When the hatch,sect.i 3 i1$ clpsed it is connected to the main section 34
al ong each of %ﬁé)pp’éa&%@cql?vg?’r@ ing edges to forma substantially

cont | nuous  hoopizufhes & ARATH bk RABAA FH0BeBiordn mBKfiBd féfhi ve

| at ch. The connection along the other edge 37, 39 Is a pasSsive connection.

Laundry |dhatviggiadiabigridtavesaridhged@ntotlanndwy geidirg flays tohthaesigevioin Epulesvane
15 110, 111 adjacent the drum opening, and with the drum open they hide the
space betIhdn 3handdgmanstrate@eyaperaion r om t he user and guide the |aundry

| Sagpbﬂﬁbﬁ}ﬂ@éﬁ‘@ﬁ%ﬁﬁlﬁﬁ?ﬁf 'ap 20 i s provi dea Lo engage (he atch
' 35 : : ' 3
ammi nder of | (HECBR IS 2R e E TR JPUBIRRROnOY A Rbb IR,

whi | e t hepdifdrated @B DsupportddwithigchxiPoistitial[YRdriveatl il sidecolsige ge"a@t-udes
an electric notor (rotor 44 and stator 45 visible in Figure 2) to effect

rot at i on wést) haentationdvithing cabingsi2asBse cbingte micluwies Guefatgs whicheonfises pi n
dry). In the preferyed form of the washi.ng nachi.ne i ncorporatjng the
present i WoEheT BASE f\@mﬁd%‘ﬂngéh%gmm SR A Waler HERtCiRRTe o Py ol

co at e r i : . 4 upl ed
o ond erierroBiet FRlef 2 mARbE ot PEode R B E Ry R B ES B Pt
vi si bl e) -fo&\ei'ﬂin??é?ivﬁinfﬂ{eet erBFnihg. described in EP0361775. It will be
appreciated that notors of this type give the ability to accurately control

t he position ofTh¢ hmchbteds a(tapdoading ndvhink, am ificlodes dldeneinged fitonoits back
thereof. O her type motors woul d al so be useable, for exanple a nore 30
st andar d 9¥Eeot Whshendesesra toprapenizat fhyaugh wineh 8 usen acsewes thadnen d andd
havi ng a poai tign ﬁ%tde t or uch as a rotary shaft encoder) to determ ne
and noni t 0A9% ARd HrIRAds the MagRin€on03 position. Operation of the nmachine is

contra | ed by ¢,£aniH4! is%&g%gfé gﬁﬁotﬁﬁédpl?%‘g%%%mg%‘r’é;@{ %ih%r%ﬁ& ERin Uith\4ee

punp and the notor 1 n accor Ing wthin its nenory,
Wi th usereshtsuppeic@bya dmed suppre(6 aibindtndsibhy) ifrs thrthensideayvalty oOthe 5
motor |loads, at a mcro level. Physically the mcroprocessor is preferably
| ocat ed imaelnineski theetnbodiment depiotedithe pearirigscare anisdlytloeated 2dxterpally, on a

over tra aflgogies SETHGinG e 25 b %_ge%&ﬂfdﬁ”%@%‘%ﬁ@%oﬁ&?ﬁiéﬁdszf} e ©
ol aces. | (O IR ARIRhs B cally I fof PBRTNInRP (g A Be

User zet tintlie oater RECHLRMNID Aresof et @drusPts b®locatd oW kEAYt bfotRRlihg $orh he
control console 23 together with a correspondi ng di spl ay. ter inlet

val ves 26thealrumasuppoet géavh diuspsuppert @éferably ipcludesie dtrengthanimgaily ateal 13w,
and connected to the bottom of t1[1e outside of the conpartnment 21. The water

ij nl et val ¥ka dgm@ceommedalingeare 619?h‘é t@ﬁépal;mmgia&wmeﬁgp@nyemw ¢he
15, di 27. A i i . ,
o pr ovi o defhy PR Grf suihdHa Rl beinfle, 13 AiPmpiR nPnihSihEinla Vo O

than one FedRIoBERbIdiN8r bldw Hiftdingdrb® Radtics PRatbASIsITHEWRurth RUPPSHSs E8nd
perforations in the wall 22 thereof drains down the front or rear wall
porti2sns wdét shioevn) pee engagpdemith dsaicabitetdrydinearldokdigwithint b@mpleayerdéy The tray
28 includes an outlet sunp to which water within the tray 28 20 drains.

29
A punp 30surfaces previded in siderwallsytQider bess preferable ponstrictiens areeassidertsushi ng
| ocated dirgctl bﬁl ﬁow tgie out.| ﬁt %19 to g‘?erate t thE direction of the
control p?%@@gls%" ks formed Tronindividual snomBers of migqhanicAE STSPEASIOP Systems-
resent inventi ey 6. | e i
gi sposed in ongﬁgrd ots\ﬁﬁg?n% Egdﬂd%déﬁgﬁggéﬁ?ég%gl n tHgRgﬁéé@?éeg%ﬁg%éi
|'iquid i sareaddl. i Rdlekible byt veme soff, bé@idgodhtinT &ldsated wiphiafthe BBangr um end

12 whi ch does not have the notor associated therewith. The shaft extending
f r om ¥hachsuimem well, anthin wve thedbgasing $8tsdwithinsappssrinithe bperimg mpung 17i t t ed,

preferably has ore .there through. .Pressurised sh ligud.s supplied to
Phe ar am 1 hi oudiic GRS iBEIOESs BAKPER son ARA prrgar oedpmarrisi L2 conpeRd e
shown has a water receiving tray 28 which fits inside the |ower end of a
substantially rectangul ar wapper 32. The tray 28 is secured g 7th May
2003 within the | ower end 33 of the rectangul ar wapper by any suitable
means, but the connection there between is preferably substantially water
tight, at least to liquids flowing down the inside surfaces (eg front
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10 restrain it fromnovenent due to out-of bal ance | oads. The upper surface
47 of the water receiving tray 28 is fornmed so that liquid flows to coll ect
.at a low point 48 thereof, which low point is provided with a receiving
sump or drain 29. A punp assenbly 30 is gonnected to the THadday d@03f the
tray 28 directly below the drain 29, receiving water therefrom and punpi ng

weste wadP Hb 1B Dy P NI oadhnd PeenvR@artad PEUE JinteiRie © '
Washi g gaeHc ARk EPHb ehds THES REICARAMIGAIEARN TS UR2vAIRY 139, 191 NBAIDY

twi n sheet ernoformng, Wt our wa g as’ a single

. cont i guoUstepanlgedbbftthe mdinlsdgtbradf ki réddéedt svepahwpanlandédges@ot slensn) on
formthe four sided wapper, with the folded joints form ng 20 the corners
of the wthppespectivediumicad. The eerdintder3 § of theddrpemsking whichf spans betveceni thai d
confining surfaces of at.least t fqur sjde |1's of the engl osure

Whi | 3t heeti S dd of dbe Mgin P %&r}f}éﬁaﬁﬁﬁé I AP AheTR T RtReT shedcings 1ife

machi ne. | t 3 3 i r . r med
From di 1 renert e, 5 Rhuch BECAR.OER RekCRSERSIT 23 U368 WA R 580 Rvcaf

bei ng chogespdithg #ftstheBhim aPReRbf iR MtdriEedges i18ef4he BRRAlsct@6n traVElt ur e
barrier properties. The sheets nay be fornmed together to be joined at

vari ous reghimniawtaodlyeiacingranmuldrehahnels (noteshpen) femeédan theemvweand f4@ éfthei ng
ribs SO. The water receiving tray 28 may al so be forned by tw n, sheet
t her nof orT@sPRE1VEKEUM ends §jlg lgr hipas along %géectar of the drag e apningy encl ose

EP& ﬁ@ﬁ?%ﬁ%@%‘%@%@gbﬁ TR s Tanat e oty SleliLs cioﬁﬁ%*%ﬁi%}q the
the openiaestifl JUHORE Yadh bthadecpeEfipy RESARE ABEQRT o Fomhtqenytos
further agonfinuatshoop. Picovortredtivh aldhgt@ait qipesdd, 3844 Py lancktivhdatchdThe t he

cl osed position. The |ock may be activated by an electrical |inear actuator
cont r ol | eapnpgctiore alongtthe other edgpBdcd? o2 paBivEROMDEOHPN.N t he present

invention as depicted in FLgur 1.gnd. 2 the drum.1 c rjises, in nore
dotai| n pert bAunde ioad sidlagiaes 18 Fo fprovidedAlons B edeeihansB vBge t he
ends @f t (o) i i i d a pair
of vades 11 P RREsehE tcUrnpoputiat, i Pith th< g B ey WG O sneflD

pref er r echdt@esh @e dfutn hAY EY éindt!TRord theTuber i e Yl uAdgToRAEtBRHe 11 and
consequently one purpose of the vanes 110, 111 1s to transmt rotational
tor que t odruhe Thesedilapseaisalactrasesathpeds/giiides wiershatmon iy opémbd drarigdedudi nal
rigidity to the drum assenhl To these ends the vanes 110, 111 are w de

1.
and shal | ow, akiHehghiaRa) inbevided o eeage thrhateh spetiond 5phtie dummsefhatng

to achiey, required resist ) | i t al anc am c
O O e A 8 e X b 18 Y ASBHE) 4R A OB ISP

| eadijpg esdﬂﬁngape ehel KRS SS MR the HaRch fehdiihd HiteHYSd RebatidR, (T especti vely)
to assist in tunbling the washing load. In the preferred enbodi nent the
vanes 110, 111The eashingnhachingpredudesian ¢lectaic modtat (1onad 44landsthtardS wisibldat
under rotation in either direction one vane (110,111 ) is_going_ forwards

and t he ofrdgure 2nte effect retption of thadrine durime el phases efotrergiioméwash, pnsei des
further bengefi.ts, i i di friendl ing.into th hi
chamber S04 windcel; Bufl pes el 75 g the, Baute PR sivbseie RSN, 1

t he perf ' L _Gi ent ' ' S,
e et P hoR28 g Skt LR phe QURLGRAL) Somin b vUTALIRES)
t he ISt chmsemtia®ings peansk@vmagnet tsto2d4 dossledneohedndnd ofithé draw amile,
with the machine open. In the preferred formof the invention, the hatch

secti on 3Batex #ér@ypleacktofthe drumsuhpot (nefevisblell Armdieblexformhef matashs sect i on
35 connects alo e 6, 37 thereqf to the free.edges. 38, 39
of the meercibgnis BBBAEHT LS 1055 B abbrested Mo riprbry ol B be dilk TR bl
way that jt..J I . i ion 34

agai nst tﬂgnascécﬁregt%i:y r%&rﬁ?’g% |Sté‘]%rggfﬁgﬁgggor%%%gﬁlg'@éegggérﬁ]oﬁ@%efore, under
a spin cyeleegizhtibh ehetesh OtberBHb nictorsvbiildi 160 BE useablé, FbAtkdtdipRta tidré 0 1000
RPM or nore, the drumskin 22 1s a fully connected an 10 7th May 2003
cont i ¥uoustamdergd, DGuir &C insotop triviig rfotatidmaefithe mgumithrdughm belt esd bavipgreer at ed
in the drum ski a | f the connections between the edges 36, 37 of the hatch
secti on 3Bosifien dpleckydauchsgs a nyary shafleeneader) de detesmung and mpnatog the drum

sufficiently strong thenselves, and distribute the | oad across the entire
wi dth of the drum skin 22, then the |oads on the



5 drumskin 22 will be as if the drumskin 22 were entirely continuous. The
hoop stresses caused by the high speed rotation of the drum are therefor
-not concentrated by a hatch openi ng passing through the drum skin and bei ng
effectively not load bearing as they are;in the prior art.7thMdye2@0%f erred
enbodi nent of the invention the hatch section 3 5 is connected 10 al ong one
edge 36 %¥ an active nechanical |atching nmechani smwhich interconnects it
with the cékﬁgbtive free edge 38 of the main drum section 34. The preferred
form of nmechan b i : 1 1 . .and 4B.
The ot her _edge By ap" UESrH, APEfineds PhbA BELCLRRITmIQoplui s, Fhich

cor r espondinhglethgen A8r Oilvespuiip ahd e mdestih @ocdrélahce Wiﬂhlm?\gfan@é‘ re@idiag! y
different forns depending for exanple on the 15 manner in which the hatch
secti on 38ithig itnmembey, withasensetiings afar maefceler elaridvindications éronm thenvarousas
depi cted, the_ hatch section 3 is intended to slide.open a assive
Connect 1 JHOTE 1iie Atk Frigra fevel. BhySicalin i BiroPess iebioterb s agBeemn By

bel ow wi t; . i gL ti : ring to

Fi gures g?%ﬁﬁ?%ﬁ§§ﬁ¥§ﬁ§P§?§3#§§&ﬁ§F®ﬂgﬁgﬁﬁgc agﬁgw?géﬁ%¥%§%§§é§£|iding bar
40 W th aongpdrifedt inbR@Aks hatuppescfirslcbfSslE N9 dnlded Riwe ftay NeeRilbiing thé i di ng
bar 40, including hook |atches 56, is retained inside the | oops 57 of the

| ooped ovedectemnies Bdoie 2hthede batweennltse cidwme B4t the uppeeendef tie Hacklsidead hes

56 is adapted {o be engageabl e through a series of, conplinentary | oops 58
ext endi nngF Wilmﬂemﬁghl@ér Fhisieees dyineelgee proxynity raitl many ofdhe ttsms3batibon

| at er,al nmovenent of.the sliding bar 40. The | oops 8 of t.he.cover .gection
575 4P (YR Rdp el SeitpRE RS ety spddien REBRrSLEsd oybish < G o I

| at ched RQFki eBnsle 3D AMBethBr Wit 8AGiIRcHisdlpe hooks 56 of the sliding
bar 40 extend th?ough tﬁgbloops ggﬁgﬁgphg&bgvéﬁiggction 35 so that they
each are retai Waterdhldoohlves2dsah®a defergeritiiispeag¢ra’x are panidedbimmitdidtedynai n
section 34 30 and the corresponding | oop 58 of the cover section 35 is

around t Helowy andpomrectrd torthe hotirnbef thesutsige a therrongpgrtrentdle Thensateno

adj acent .| pops, 57 of. the nain, sectjon 34. 11 7th 2003 Thus the hooks
56 act | adnRNEl e RnbeRuEE AR the Shitativeancionie Hiitereh e dSigered upon
al no eng;: dar ) o PL -6 LS
connadt e pistL o pRPATY.of VafesEhi'y dRBHer vl iy Y 1HREICIAPN 47,

sl iding beguied tisat the da@f%nbdiswﬁ%r@ié}ﬁn%ﬁﬂfre Ao dieddeteent fpel gure 4B 5
where the hooks 56 span the respective gaps between | oops 57 of the drum
mai n secti on dagsedBuidngiting thogewrh lpthsouglothe, peaforatiors igithe will 2 drezedthe
hooks 56 are retained.entirely m1thin reﬁﬁﬁctive ] oops 57 of tae aéunxnain
section elg@siown tiedrert orgeakeWal PoEtionsok the opsREingraclosyEs 488A Collpets i he
sliding | " "y oRASH Ll . . over
S0 gk 24T PRED 28RS LS, bl QAT 227 Uit oEASTER AL shlBe Y
the dipum dmimd. YepuhPBGh cdrifecRAIBURTBRMetD9, RNSRERFRIS mbEGiIRRGH 'b\éﬂlgy -
Operation of the sliding bar 40 is affected by slidably noving a button 64
pr ot r udi rgcdtedmitecody dlelati tge tatletDY, tdhopergte atrthe dongiadreofithedmnt®b prdvessmh

the fol ded over section 66 of the nmain section edge 38. The button 64 is
sli dabl e from lorthe psefericdforn of snaghingimcommratingihigcpresrnt dnyention thawash

bet ween the .gl.osed Sitio nd 15.t.h pen posi.tion an i gera-yyersa as
appr opr | AtEIEPEReR3R bty TRRuER BT SR et B EEpiAL RS dhin EhdS

aut omat i cpf |1y, 1RBk FRYerRS forR] 11@36@5@?1@5 8 duty Bhé 89 HORFS dfuiRenddloWn)

| ocated in the main housing of e machi ne, having one or nore cog teeth
ext erddi ngpreferablyhdrum éndiv? evidels do¢hestdnive she mdtbrdssociatdd theresdith. Ehedhadl |
when the sliding bar button is in an apprpgriate position, forces one of

t he t eet rextending Hrarn eacin dsim ¢ndganshevesuvhish the dmn seppertingibsaring isfiseder .
In the above it. will be readi seen that. the engagepent dpes ngt rely on
he I'at sy s auBFRghes thitnehc drsstorised RS SoRLbEoveP s tsrdBht or um
mai N sect 4. - The..arrangenent could as easily be reversed so that the

| at ch neéyﬁhéﬁﬂﬁ%§8$%tained in the | ooped over edge of the hatch section
35. 25 PagabiiretConnecti on Referring to Figures 5A and 5B the trailing edge

37 of the sliding hatch section 35 is preferably engaged passively with the
cor r é¥pondi ng ugs band Bdhelcabinatisshosat hasm @ater receivimggrasf 28 mwaddch fitsm as

shown, one o he two e s (we haye chosen the hatc ction,edge 37
carries ams ithg ?%Wersggggﬁa & atntwil(ykrgcfgggu ﬁéWBPlPF‘érﬁez‘g‘@ ey %Q)lScS&FPF}é’s a
series of loops 70 which in turn retain an elongate rod 71 which extends

the entire wwdth of the edge 39. This effectively creates a |lateral series
of openings 72 into



12 ~ 7th May 2003 which the spaced apart hooks 69 of the hatch section 35
pass as the hatch section 35 slides closed relative to the main section 34.
.The hooks 69 then engage over the rod 71 where the rod 71 spans between

|l oops 70 of the main section edge 39. Thys arrangenent is FtoMay 2003

non- engaged and engaged nodes in Figures 5A and 5B 5 respectively. The

d . h 69 d f d, di tly in th il 37 of
he. hat cRv b P wBr e 43565 1AREIE Rtese LAY tolahif MBS g (o { he
h t . Lo : f
bt ant (s herEBEREART, Blefblably s PG e igh B IGHR LOUEGs P

exanpl e si®Ring'@wh k&l indRic@irfheed (dEeFontiuefiet 41had ehes#fisR 20T thd hey may
extend fromthe trailing edge of a hook 10 retaining nenber 73 extending

t he wi dt wrappehel dithiat hnd dlet fvon@¥ fandxdmepledenssicueed yoplaktic melding s thdion 35
over the entire width thereof, or at |least suyfficjently secured to transfer
the | dad abyttingadgese OhaR AANIAE B¢a) QT iabsmmﬂa ﬁ%ﬁtitm% ?BERYéii‘?fga‘stbFé%%lt 43.

concentration ce aLp jitow Ll obe.r i recihat ed tha he

T angenent _of TenBanaSAs ety dhotoBErk TR 40 o OREEUMERD WRIIRE of ner

met hods  of,,9R8 &4 O aﬁ'a@?%ﬂﬂ!dﬂ& s@Fhde! ETHOp &GRS ERIVodIREMOSLSLriBEY herede
used, the nethod present escribed nerely being a preferred nethod due to
i ts sinplispattycudady shitehigt ise dravargtrsyifllookispfpricxangpld condreteffi@ireyameil f or m of

the invention as shown in Figures 1 and 2 the |aundry guiding flaps include
a first fiusthenrnoreitventdderecammendedtimp the mpepking Hesequrgd\ipitheflper tro

s dfen eatndt BRm FAvERRRs S1° 7 QB EEURRETIRaaE om 1 he-edge 52 of the vane
110 and meet s HegbMErhEoly A9GE ALl DRALESHS S ERCANELRS RRiGONSOl ©

nodul e 21. Th i ngeably connecte e vane 0 and"1's sprung
to bias iflowstaasidect hbe 16w poimt 48 1terédfowhichiaw Héint BXxaaP]dediveie atrbeeilgm of
a wire torsion sp(ing. The hinged 25 connection may be aqconBIished in any

known marsuerp of draieR4npl pirhy absenibly 34 isicogeeqtedtpthesindgrside ofigie teays28i es of

interleaved |0 formed .in the respectiv rts. The first flap 1

pr ef er abl Yr§atly brlew t eé‘éﬁlpg)s(’a BQCCF‘QFEW‘?}] tﬁﬁlpe%f%% a’?gpl’}ﬁlﬁlﬁ%“t?&g&tvﬁg’r@of so
that it c i . I [ I: j [ t he
spi 1 1Bycr tisf ohe Febf B eI Bt 2% 588 W R RIARROT s R

agai nst tRR:KIABAPHR i'i'i@ﬁ'gétﬁ)r?éft%@ Mshﬂléﬂﬁclﬁ‘i%%ﬁﬁ-oﬂé‘@”, preferably includes
a rearwardly extending Toot 77. This foot 77 wll slide along the inside
surface 57 of Therddtahghlafwtdpperadinmst beforined b/ tweinrsheetsthetmofotding, hwitlay
2003 that the fla? 18 may gui de any_ excess wash | oad away fromthe |id and
i nto the all torr wallcheing fermed avapmgleepntigaiops panelangjthen felded abthe jaittace 78

he ar um ivsoasr it @uonblo AapkBhe Siled by BB seidel Sob bbbl o
the vgne %néjco‘(’ﬁ@rg 'E’)ﬁ e ?rr%gieﬁcﬂ'i@ ir@{r‘]tgsffa?é Hﬁtﬁé‘t%lééoﬁgﬁne?ﬂ% fofmb e Hg@ffl‘féng

into the drum 1. This 19 exte romthe va 111 to have It r end

79 resti ngppgdhgsarfhdes dfravidasettpefodd sk wdlts fathe eatloomerd, whithée duisiddr um
is open. It is hingably connected to the vane 111, and provided with a
spri ng t ofage @f the falded penad dowas theppuer fages ofheimachine Jurthe bvint sheetir um t he

flap 19 is tucked .downward by the rel atiyve ement..of the hatch section
35 Dur i rDCBBBHITRS Broest PRSI RE BedRamH Toiy SIER Rt MaRdia W6

g 20 Of _ Y t
Chero: bet LSl siedfls, HE oRiACRS hnfic biheRhbich A SMHElE abfiodh APHERIET.
sect iz 3fheet férAoftutebaldier R3péiiies) e shusth ass bdRsrarid tbgethat to bé jdihed t he

body of the drum Hatch Engaging Lever 15 To open and cl ose the drum
aut omat i cafl vayiousaegians o seinfarontigStoficturhdegl verticab reghopsytt faryning fribad 0or

oL | b St PR b e LU O e SrEssiat | 2Ly 2
o o B SRRSO R SRR ¥ RS e BB FYY

is initsoffhg pBP3 L iI‘B@)lidé}g'efér%'l‘y\'iﬁéMdéé fpfottdihp enridrantfaesge vacpf the
cabi net opening t0 just ahead of thé |eading (looped over) edge 36 of the

hat ch30s ecsubstandiallgfmatoheslthershape nf #: driihel f One @the kamdmp gualiba dlepapdises
extendi ng portion 82 which extends_ back al ong the outside of the_ | goped
over par t agesothis parface duringthejapensm apshiclosing ppstrsion asnvkhe desorived| oops 58
by which the hatch section 35 engages with the main section 34 in the
active latching, has 25 a series of protrusions 83 spaced along the width

t hereof . These protrusions 83 engage within a series of correspondingly

| ocat ed openings 84 in the upper web 85 of the hatch section 35 at the

| ooped over section 86 thereof. The protrusions 83 and openings 84 are

T T o r - ~ N - M




30 20 is operable, by operation of the linear actuator, to engage or
di sengage with the hatch section 3 5, between a first engaged condition as
.descri bed above, and a second, 14 7th May 2003 di sengaged, position where
it is entirely clear of the path of the qatch section 3 5 3&&%&!20&3
remai nder of the drum 1 (during rotation thereof). Operation O The Machi ne

t e ar umiartEE oh DOIRAENT- A PR o sOeklifel T Fietid fh IR RlgiE
access t 0ThBRodlnRY R aclivatcdthy Re BlebgichPlinSRaRor dshtdIRdDy theQosttdm L is

opened. When the uSer opens the lid 4 they are presented w tth an opening
di rect | y mitropriokessdrum 1, with the spaces 87 between the drum 1 and the
cabi net 2 being shielded fromview (and from accidental clothes entry), by
the flaps 18,19. This configuration (wth the Iid 4 open) is shown in 10
Figure 1..The user deposits their laundry |load in the nmachi ne, adds
detergentrgh? g)l'flﬁé det ergent di spenser 27, and closes the lid 4. The user

then proceeds IE&P? gké‘s%ht {i‘ﬁrgﬂﬂ&ﬁ a9 P&e:ﬁ‘l%%d\/@?gg&%g a2 H{eﬁ&%&r}&ag ﬁ:oﬁ‘g)rises, in

correspondi ng on-on conso Instructs the to start
oper at i ormbe @t&itsd perfaratéd mietal hogp RN thelSaiMbf Endshel, 12 endlosingshé enddief Wash
cycle selected and the machine instructed to start, the m croprocessor then
pr oceeds the hoopR2tthdothad suibatantielly sglinduicdl shembenandrapais Rf vaks. 110, ddlr e of
the drum 1 is.described in detail] helow with reference to Figures 3E to 3I.
The rrachieﬁ‘éeliqﬂ\%&%ﬂ%‘??é‘e%‘g%ﬂ’lmcﬁ]@ﬁ I hégwash cycle. At this point the wash,
ri nsgs,and spi i i . e]_xﬁj! i any
nurrbglr0 of 20 Eﬁ‘gt&n%lp?%f&ﬁ%nggﬁ gtl%&aﬁgeirn%?lrlggg e andis F U a@lgg‘?ﬁﬁnﬁ)&%%gaalsled.
Wien t he sgisdbrie¥§ichthoend ;blﬂ?_éﬁ?gf theevafBe N1 081 11Ndit6 AaSmithdtatidnal fstque to
conpl eted the washing operation. At this point the danp | aundry have
probabl y thdhhenedtitem ddoen emd il 2eThavimsalsf provedediongitedinal £igidityetotthe tdmemhi gh
speed spin operation. The machi ne opens the drumin anticipation that the

user wi | |aspeighly b he thess ends thenvapes g, 1 Buargryidesndshgllow, abbeghieyne drum
th hi t t f th f 81 of the.hat ti
35 of -t neE o aeht Gerih and e ekl Rl BafvtkaTred BIBIG S re
L 'mkhhg'dﬁ@ tbHbARAEES d?ﬂarﬁfé?l‘&ﬁ&@_ﬁéfé%bly%‘%jv&?e@ N, 121 haogavi ew.

The drum openi ng operation 1s described in detall below with reference to

Fi gures 3distinctIorm,Hellding 4 leadihpedge 82 05X @dsseetivbh) ahlerailisg edgenSAcEEss

the machine to renove the 30 laundered load. It wil|l be appreciated of
cour se t Haespgctively) tmgssirédn fumbling Swewashing loask darthe prefarred embodimeatthe003

duri ng a wash c In that ,case.the.lid 4.remaj.ns .| ocke ntil the. drum

ot oo o viger 4407 LE ard aridiited BBl i Sotatwl clifeeiats s At phderaotition no
‘ . ! . : | !

ey oul NP Rtc@n bRE il Y0, O b Bofhie ToPEanndis ffbr (91 PR 110)

and tipe rdeRivaedd. THE vasPcoradird@ort providey fitthePbeseditd in pryveding awsepeed for

l'iquid draining operations before access is provided. Opening The Drum

Fi gur es 3ftiendly3épeting mtprthe svashimgsdguiher as of despabed belosv.i nvol ved i n openi ng
the drum The drum 1 is first raqtat to the openi.ng position as_depicted
in Figure 3A vﬁ%&vqwe%m@glwﬁﬁpgﬂméw% élzemrf@%e%al.%eﬁe ithg flap
20 can en i r. dj eni. 4 i ce 85 of
the | oppecgeggegragc %gfeg%t%?l tlﬁgooﬁ% i@%g?i%%%@qr%ug} %éﬁﬁé)ég?‘s%;&%fﬁ%é%i ses the
el ectri calohpREAE hatdhiRicAbn 38, MRS NthelHatdth sRtidAWS igShowdiifafsed by the
arrow 88. Rotating the flap 20 down causes the protrusions 83 to engage in
t he @%eni digsorirectenl dridewithdpedh mode, witheh8 mmachirnehepenalc the3wrefeFtadsformnafi thie on
is shown in Figure 3B. The electrical linear actuator hqolds the flap 20 in

the 15 engXgaiondhe hateh sertion A sutends dhefulhwigibatibe metaldioos Hg Thsdrieh ons
and while the drum 1 i en. It qgnly r the fhap 20.t0 its disengaged
posi 11 on ShEgncrame ARTEomsel Buket 087 Pherk Bl Ot s iR R BR e
mor & W t fholdigipahficeieh! 3N The HalcH L8righ 481; kb Ao PHOARAD Wy kg iRt ch
engagi ng ap 20 as depicted in Figure 3B, the active |latch cohnecting the
| ooped ovhillyestgareditoafacR@dpé ef ket main3druansedtion BoagatsqtaatsiReivugefetdhtial t he
main section 34 is released. This is done in the manner described earlier

wi t h 3ef efoserse(hoepsingssess Therefisse,amdeng spim oyede etithg washingymachmep wath thei ng
button 64 ,of the slide bar f the "cl osed" Sit4 on t he "open"
posi 1 on. i i orimgatupdor RO BN ariars s Sk 22 Rt SnsSBedaded
in the direction 25 as indicated by arrow 89 in Figure 3B. The drumis
shown at different stages of the



opening rotation in Figures 3Cto 3E. Figure 3C shows the drumin a
position where the rotation in the direction of the arrow 89 has just
‘begun. Figure 3D shows the drumin a position where the rotation in the
direction of the arrow 89 has further prggressed. Figure 3FthMays2@% drum
in a position where the opening rotation is conplete and the 30 drumis

stationan%i .The E ssive ] at.ch _gonpect, na,.t h eﬁ e 37 of the hat,ch section 3
5 and t heORipEouS BEgpEicB 8 Spigab Bt ienling TaehoRyftrostes B RIdA Y et ai i
earlier Wy §ﬁ£?fﬁﬂ8€o§%chﬁgﬂﬁg§§%e% tﬁ@fédﬁ@ 36"3‘3796;9%?1%t&+§e%§r%'3%%{d&th9y

the relative rotation o sectiol 3 5 and the main um sectl1 on

34. Not e ddget 38189 pfithe mhirt deinhst¢ationsBEatenfBoiently stroag themsel Ve, ardi on
bet ween the vanes 110, 111 of the drum 1, is guided by channels 90 in the
dr um endgdisiribute thedoath perosh thenentive veidteef the dyem skin A3: thendhe laads omgthe| i de.

These _chanpnel 5 .9Q .ar et t ive the closed hatch section ry nearly the
sane. Sur PG Sking il B hs gkl 2 Rieke enfisty oSttt e Ahehbrgu de t he
edges 36, f i - i 8,
3070f ¢ itk el DOV AR Re0R rolib o B i A HERTAONG MlhcBfemSa B0
the fir sty giteh lpenidig phssiagithmghhé aannekireshd beihpefiéafively ot 16ad beddring | |
formthe rearward side of the opening into the drun), under the bias of its
spring, i thepgrpen theqridriaet.i nsi de surface 81 of the hatch section 3 5 for

a short distance, before |eaving the hatch section syrface and passing, over
the ranp face Ivghspr%ﬁegeﬁﬂ%déwsab?%eﬂn&@tm the hateh segipadodsconpeeted of

the Lid 4, 1t | d the i nsi f bl of .the. lid 4 tg th
poi nt'Cuncient g <057 ATy ALARER ehaphe HReBie BiTeniat W dFinsromnls e
modul e 2Lyith thdRAEhectivY e 88 T8 oRMiE MARE SrufP8ddivh 14, THGRbRMddH &t the
poi nt where the hatch 35 1s Tully open and the drum1 can be said to be in
i ts open modhdnisim.is Nestribledlbeldwevidendadnte apFikards o4& ahdafB. ciicesttiengddy

the edge 53 of the vane 111 that forns the front side of the drum opening),
under t heofithgateh section 3dimay be epaproied is eomgespoadingsedgs 3 ef thedrsm of t he
hatch section 35 of, t.he drum skin 22 a he druml is rotated to.the open
bos: ti on AR segaR g & it Peseh gady 3R yerhg fou denehgiizh R Spibie,6F i

| aundry | . r b6 it Ryt f m
ro TS qriam e BRASEMAK Sid Syl (WebBh 1ol e ppOted ollDfWe T
the | oope@aveitesn 1€8ésibteBS thf hdtélesdvaionls SSiQQh!eﬁﬂe&t&slﬁlﬁjoﬁ@iﬁ{cE&P@sﬁwr d due
to the spring, to have its 25 |l eading edge 79 sit against the Tront edge 80
of the calsimmettiopenade abmgshisvadgen Thigpassid@R)onngtten mydeBasbed belos vding
the drumbasically_is the reverse process of opening the drum Figures 3E
to 3J dedﬁ%§??§%§’EW@“§é§ﬂéﬁégﬁﬁf operations involved in closing the drum
The lid %gcﬁvéfﬁﬁéﬂStly | ocked. Then the drum 1 is rotated closed in the
directionindrcated by the arrow 90. The drumis shown at different stages
of th® cl 0si ng RePéraingQd Fifufes WA 88d 4B the prefetrbd 1ABNingHScHaRisticofmipsisesa 3F
shows the drumin a positron where the rotation in the direction of the
arrow 90 dlaking bst 4®sgtina séiigurfehdk latvhes 56 ketediding fherefrgrnsThe entisshdiding he
rotation in the direction of the arrow 90 has furt her r%%ressed. Figure 3H

shows t hebarAPmnGludingdiok; latehgmap cistrplainadjasidg th%lcmpﬁépﬂq he begnegiavesind t he

drumis statignary. In the cl.osing £otat.ion.th I st Jaundr i ¢ing

1 ap 13, Cfert o e utTprt 38R 20 The sEries Srhoris ttd sis oot th e
surface i : RS t hat
happens ?%%gegﬁgg&%ﬂo? e aIS:eE\tI:%FfOIg?Bt e dr u%nglgge I %\gggtr?ga%ﬁ#eﬂ%&héur face 51
and @3l | eadrsespbadingasdegdrd6 ofithe coher sbetioh 3$ upondetesal iavémentasfethe glidingd
across the inside surface 51 of the lid 4 the first flap 18 neets the ranp

face 78 opartdie Tho lnape B ef tharausr seatipdS arednprstessed Wity thelloeps 57 of theen
nmeets the | eadin d 91 of the |l.ooped over edge 36 of the hatch secti

35, at a BOPRECHERcl 2Btk P laiChad ROSinRS Fhoy T RATENE 43 SB¢h of Do aaals 50
section 3 by i i : 7 of
the f1rotorap e JPoERl Birblhef By, BopR a8 pne HoVASERIcH 30 B8 thilghey 7, D
hat ch engeghnge rétaiheditbotiessdy $9,tg0akithincadiiesniEobpo57 b thesmaimesioal 3uay s
guides the first flap 15 1$ in the correct direction. An alternative
enmbodithenandthetdeerdspapdingdooe £8 of tericdrer soction BS iedrennd the pertdindilr eStheA and
6B. That enhodj ment does not requir uite,such careful .surface desi and
Pt ead rEPHIest StERETS e it boPBen okl est 10oRS 15,0 L ME B SSENOR Saf t wo
fl aps, one of which is an active flap hinged fromthe cabinet. Due to the
need for the additional actuation of the active flap that enbodi nent is

| ess 20 preferable than the present. The second flap 19 (the flap extending

fromthe edge 53 of the vane 111 that forns the front side of the drum
opening), is dragged back onto the inside surface 81 of the hatch section

~ - o N o ~ A . o, . . . o A A A



25 spring. As the drum 1 conpletes its closing rotation, as in Figure 3H,

at the active connection the |oops 57 along the edge 38 of the drum nmain
-section 34 pass into the spaces between the | oops S 8 alonﬂ:qu Q@@g 3 6 of
t he hatch section 3 S . Sinmultaneously, jat the passive con gc |¥n, t he
spaced apart hooks 69 of the hatch section 3 S engage the 30 rod 71
retained-w thin.th 7 f t | ectlio 9. Lye
connect | chus g opfe 56 3B Binle elhdiRkth BROM bR TR 378 shG RS
May 2003 it it irely SrishBard The gl Yod it 816 PPuEChchlifboRGl ickfin&qaape i on
I s made b}ﬂgfﬁ I ng thenbrotfugi%g bgt?onl%4 gf the slide bar 40 fromthe

"open" paké main stididghear'cd psegoke63iat baa end6Oh the drum 1 now fully cl osed
and | atched shut the hatch e.ngggi ng flap 20 is 5 actuated by the el ectrical
S

actuat or to beTheshdmg bay 40Hs stidaklethebreasr a {‘elesed T pagitdon, (asde Fgurgrdd 3J)
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53 of t nay i RS 3SR PR SoBich 6 TP e 1 bl] faec 7 om

t he cabi ri’étaix?ecpér_lthjag/ wahii fgpecthaciedps 5Nof thicddune eien 8&:tih ddpRe IR etiddo
This enbodinent is depicted In Figures 6A and 6B which show the drum 1

ful | y opamwtandroachtonehé gaps titeag betvafenc With tig slidsmebar wmehe “open’cpositien geen
in Figure 6A that with the drum1 fully open, the small|l flap 93 qon the vane
111 (whi dRORS »$ ot the edges3q ﬁgﬂmﬁwe&ﬁww&&o%%r@afﬁ&rtocm@ai HYo 1ok ©Oub BE Hiengpps
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flap 93. As illustrated in Figure en closing the drum11, the first

flap 18 igogudigdfirom theatidinpebdredhnenghdgeeldhgatt windowad throwgh thenfobdedel ow
the centre of the | oops 58 by 20 the | eading face 95 of the active flap 94
(acting averBectigind pgt;h;z mginpgectips edge 8R. The button 64 is slidable from one

position 67 to another 68 to move the sliding bar 40 between the closed position and
15  the open position and vice-a-versa as appropriate. Actuation of the button 64 is
preferably achieved automatically, and may be, for example, by a rotating wheel (not
shown) located in the main housing of the machine, having one or more cog teeth
extending from the circumference thereof such that rotation of the wheel, when the
sliding bar button is in an appropriate position, forces one of the teeth to push the
20 sliding bar button from one position to another.
In the above it will be readily seen that the engagement does not rely on the
latch member 40 being in particular in the looped over edge of the drum main section
34. The arrangement could as easily be reversed so that the latch member 40 was
retained in the looped over edge of the hatch section 35.
25  Passive Connection
Referring to Figures SA and 5B the trailing edge 37 of the sliding hatch section
35 is preferably engaged passively with the corresponding edge 39 of the drum main
section 34. In the preferred form as shown, one of the two edges (we have chosen the
hatch section edge 37) carries a series of spaced apart hooks 69. The other edge 39
30 carries a series of loops 70 which in turn retain an elongate rod 71 which extends the

entire width of the edge 39. This effectively creates a lateral series of openings 72 into



‘engagi ng nenber 20 did in the enbodi ment described above). The first flap
18 is thus tucked inside the hatch section 35 during the closing rotation.
-The active flap can be rotated into and out of position iﬂgﬁ@m(gi@éon W th
t he hatch engagi ng nenber 20 (which in the present enbodi a

si npl er shape) 25 and for that purpose may be linked thereto to rotate in

mvent s o b SeosdRbRRIERRS o5t Tht REeR AR o an RS A iap TRt Rlich 5

er gonom GJidRel cRRBY BELRTE fo HARNAREH0RS4EThe hbbks ¥ fdnCétlga éweﬁﬂﬁﬂoaa;cll ng
washi ng machi nes. Furthernore the | ayout- and operation o 0 the machi ne

wi || be fubiete the rod 1lhgpaus betwden ladps 70 ofi thedmairssection edge Bor €hisi red t o open
the lid of the machine and the contents of the drumare automatically
pr esent edrrasgenent isighopminvegn-esugapedaad apgaged modgs uhErgUég%ﬁAr@do‘iB door s or

druns _bei ng requjred. The en i shed
i thode redhechitelyl T spife AR hd é’%wﬂﬁ&lﬁgﬁf’ o0 dfrefiy T i GREGERES
portions Hggﬂp far

nmechani sn:%of%f@% a %élcg%ﬂt%s ?Ewé@%ov S)%eatur es nglﬁérgbleéjlo éiglgtstlé;zlér a%?p
benefit t@rekfi® Hﬁ@boné@hﬁe@tﬂﬁ&ﬁ@bréfﬁﬁ@@&h&@h@} b® forhed fiem @bdfaﬂﬁhlly
construction which retains the inherent strength and integrity of a

cont i nuoudrongepmeeial tthauthat of thadmtdnsemmesié cfpleqmamgalprsbwtdadteda} beingy-

t her et hrough. The construct.i on the machi ne to, hav rge ( uII
wi dt h) acyauies Speker apaﬁ%fiﬂavs W@M exfing Eyadhe trailing L

L N e e
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t o t he r enmisfictethe dbadsti/ ftomkihe hatchl seation 80 vopleclitnotroducng atressdrancenicatiens.
e On e P again it will bé readily approciated that the Arrangement of the hpoks/rod
could be easily reversed. Furthermore other methods of connection (including active
15 engagement methods) could be used, the method presently described merely being a
preferred method due to its simplicity and strength.
Laundry Guiding Flaps
In the preferred form of the invention as shown in Figures 1 and 2 the laundry
guiding flaps include a first flap 18 connected to the edge 52 of the vane 110 which is
20  adjacent and forms the rear edge of the drum opening when the drum 1 is in its open
condition. This first flap 18 extends from the edge 52 of the vane 110 and meets the
lower front edge 74 of the electronics enclosing console module 21. The flap 18 is
hingeably connected to the vane 110 and is sprung to bias it outward. The spring (not
shown) may for example take the form of a wire torsion spring. The hinged
25  connection may be accomplished in any known manner, for example by having a hinge
pin passing through a series of interleaved loops formed in the respective parts. The
first flap 18 preferably includes a series of reinforcing ribs 75 on the back thereof so
that it can withstand the pressure of clothes bearing against it during the spin cycle of
the washing machine. The edge 76 of the flap that rests against the console module 21

30  with the machine open, preferably includes a rearwardly extending foot 77. This foot

77 will slide along the inside surface 57 of the lid 4 of the cabinet during closure, such



10 position of said cover section relative to said cabinet and a second
condition for not holding the position of said cover section relative to
'sai d cabinet, drive neans connected to said drumfor driving rotation

thereof, drive control neans for causingjoperation of said dgj i n:
an opening operation froma first position in which said re%hﬁ%‘ﬁnsﬁggns 15
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ret ent i op0@edhsliewahefigadhe 18 thtusRivitidf thodam Skgt2n then said cl osing
rotation closes said opening into said drum and a | aundry operation cycle;

and access neahsecondfap 184 hingablypeoraistiedito theredgrehd pbhia vane WHewbiah is
access is gvailable to gaid drum 25 2. A, laundr ching as,clajnmed in

cl ai m°1 VifRcETh ag%?%rm%@@rf?%ﬁ%ﬁe&ﬁéh%mmg intg e, dBim dedhiofiar by a5iendS ar m
hi ngi ngl vy, ' | net I t folr Lt iLpon
whore Tt GEEHEHRE 112 55 8t i RERSARE SRS BTN e S0/GTUP R eP ]
part of sijelid WheRYh&eaHAE s aperl. ¢LBthiRgdAY Cofhectiéd t thewRhe 994! hﬂi‘gr@ﬁ@bd
nmeans to selectively nove said arm between said first and second 30

posi t i onswith aXpringttoass 266 theSoutward positipn nButing elassre bfthesttuimthel fipnl 2

including a laundry guiding flap hingingly connected to the sai.d remaj nder
of said dfdlweked; wanddey &t?g}'éﬁltl’férl'é‘é‘fef{l?f&t(’fé}é?)hﬂf&hé§c"#¢’b%§sla}lﬂng SPERING

secti.an b ninag, retation,of ~sakd dsu said fla xt endi fJg,0 ai d
cdge ‘Sna WRREARI0E FRlPERaE 7Bt thesisitle Rinbes o0 B SHES BRI AR, s
surface of ' S ' | a SR 49 \ nand
flap gui diaﬁ‘éﬁ?rgé’??ﬁ??, Sﬂ?ﬁgﬁ’s?gi ifnfthorb Bebfebn. Bfd feetS g ARty WletA T |
cl osed. 4mapbeaidhdred torhé harhasciiomB fed thedwinaskinR 2nfremrethe sasfiade tHergof to

gui di ng neans. c_or‘rEri se a ranmpi ng surface of said cover engagi ng arm over

whi ch t hefallegidhinghe dbgdy off thodsund | aundry guiding flap slides during said

cl osi ng Id drum said ranping surface extending from adjacent said

i nner su%‘ﬁg‘g' gflgg&ﬁ“&];% ss neans, to adjacent an edge of said retained

coverjssection., open and close the drum automatically the hatch section 35 of the drum is

engaged by a flap or lever. In the preferred embodiment of the invention this is
essentially a third flap 20. This third flap 20 is hinged from the inside of the cabinet 2,
and is actively controlled, for example by an electric linear actuator (not shown). The
flap 20 has a leading face 78 that extends (when the flap is in its engaged position)

20 from very close to the front edge 80 of the cabinet opening to just ahead of the leading
(looped over) edge 36 of the hatch section 35 of the drum skin 22. The flap 20 then
has a backwardly extending portion 82 which extends back along the outside of the
looped over part 86 of the hatch section 35 and, at a position beyond the loops 58 by
which the hatch section 35 engages with the main section 34 in the active latching, has

25 aseries of protrusions 83 spaced along the width thereof. These protrusions 83 engage
within a series of correspondingly located openings 84 in the upper web 85 of the
hatch section 35 at the looped over section 86 thereof. The protrusions 83 and openings
84 are formed so that when the flap 20 is engaged with the hatch section 35, the hatch
section 35 is held from movement in either direction of rotation of the drum 1. The flap

30 20 is operable, by operation of the linear actuator, to engage or disengage with the

hatch section 35, between a first engaged condition as described above, and a second,



5. A laundry machine as clainmed in any one of clains 1 and 2 to 4 wherein
said 15 cover section of said drum skin and the renmai nder section of said
-drum ski n include conpl enentary catch neans on one each of the | ongitudinal
edges thereof which are adapted to passijyel y engage when saiﬁhwgo gction
is slidin aclosing direction to substantially conplete said drum

engagemortveare o ar BBl i ATeRoRf oleBhR dpaBfoc BedRial S RRAT Lo feen

an_engagafle pOghirddn of BN FabinglFetitisk ibrdsna_continuous hoop under
tension in a disengaged condition Tn which said cover section may slide in

a circunf@perdtien Ofi TkeMaxhinel ative to the remainder of said skin. 6. A
| aundry machine as clainmed in claim5 wherein said drumskin is retained by
25 a ci r cunf erlaritsegdhe waghmgarpesation begids sritnthe dglivienycte the gatgaonobthegirugnder

the edge plr SO drumin, paud. ne! wdhas 1l J1um conncel an eans uhioh
to eit herthé%&hgﬁdé'{ﬂfmlgg tl'ﬁeal'i%%’dfé' FrufiPPREGhd AR, FRRESthe Usel @%%9%4

rigidly connect sal rumends or® sard rigid connection neans

ot her thatheyaf&kgséntéﬂﬂﬁﬂﬁaﬁb ehiaptdirectly igesithe dedmsiaivelticthe speeéscgd 30 drum
ski n. 22 7th y 2003 7. A laundry nmachine as clained in claim®6 wherein

sai d dr urhetweerthe dmumé smd thowpbinst2 baimgwhietded from view Gandrfiroml dogidentalnsi ve

vanes extendi ng | ongituydipall e en said drum end i.thin said drum and

close to fﬁa&m&ptrm,gw e tlzg 1@?%%%@1 Ao (B ghe b 4 omsw) o M’élnﬂrum

from ne & tpereof only. 5 8 A laundry nmachine as clained in any one of
1 1%§u§ . . . : . . .

clainms 1a to 4 including a cover section scraping flap is hingingly

connected to t{ge ﬁ@@%@%sﬁﬁﬁeiﬁﬁﬁﬁmba&fn iRl HacHile ids MeRagéntiiid el sai d
cover section passes during opening and closing of said drum said scraping

fl ap bei ndptengenadidpynder 23eand cloked thatlid 4. Fhd ukes thdropgcedds torselabe ad0 sur f ace
of said cover section during openi ntg and closing of said drum 9. A drum
8

for a | aBRPrGPHHEHVERE GYiets i PrR§Sing thecerrespanding buiden on ithe eonsetmedtansh
means spannjn tween. said drumenpds.to rigidly copnect 15 said drum ends
one to- ¢ nBibis he HRRiedh oL, ABERRS bYRIFHINS & ArS8r BRSR 1 whi ch at | cast
undery st ensi on {4, ngll%%da& Eﬁﬁ}ed%e%&ﬂwcmtéw&gd tRAhdciihe Mistticled to
conprising, circu erentil a y, a nmaln section and a cover section connected
al ong needthmothedaiRBoprocelisst fHdayirecésddo loskethetlkS aad chse@ad latkh theldiund dt h

of the drum skin, 20 inwardly opposed faces of said drum ends including a
ci r cunf erskin 22} Clestge ofitherdrunel a3 desgnibed amdetad digbowiwidardferenngte Higures end
of said S&f]j:? ?o gftﬂilenr%gcﬁigje%ﬁgnn%)roceeds through the wash cycle. At this point the wash,
rinse and spin cycles occur in series. These will not be described as any number of
20 known regimes of water transfer and drum action may be used.
When the wash cycle has finished the machine indicates that it has completed
the washing operation. At this point the damp laundry have probably adhered to the
inside surface of the drum skin 22 due to the high speed spin operation. The machine
opens the drum in anticipation that the user will require access to remove the laundry
25 load. In opening the drum the machine peels the clothes away from the surface 81 of
the hatch section 35 of the drum skin 22. Once the drum is fully open the flaps 18 and
19 are in position hiding the spaces 87 between drum 1 and cabinet 2 from view. The
drum opening operation is described in detail below with reference to Figures 3A to
3E. The lid 4 is then unlocked so that the user can access the machine to remove the

30 laundered load.

It will be appreciated of course that a user may desire to access the laundry load



said |l edge. 10. A drumfor a laundry machine including: 25 a pair of drum
ends, rigid connection neans spanning between said drumends to rigidly
-connect said drumends one to the other, and a substantially cylindrical
drum skin which at |east under tension hgs the effect of a7toMay2@R% hoop,
said drum skin conprising, circunferentially, a main section and 30 a cover

section connected alo i.ng e s,to distribute | nder, tensi on
across t H8"H4 ?W\ﬁfﬁfi’{&gf qﬁﬁféat(f%a‘ﬁﬂg%l%% rem%ns}f) ??‘“‘n\?ﬁ%f‘%g%%ﬂm}aa Icynbeptﬁos ed
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| edge, sahé imeintionehe clutheateseasticd o reeitulationoé tirowasiihg diqaidrvehiphi r s
of adjacent 5 ed?es to formthe said continuous hoop by a passive

connect i ohaimsdresly fitonp the dryim dreand the makgjuse isef taptleading sonfiguration, sal ong
anot her pair .of neeti .ed ,.said |latch rabl e between engaged

posi t Son LB MeGESiTar HAR Qieinng operaigns PRESEECT S8 BRIMICE enston and a
di sengag i i . which said cover section may slide in a

ci rcunf eﬁﬁ?ﬁ@ﬁgpgaﬂtﬁ%n relative to the remainder of said skin. 10 11. A
drum as cl ai neglgifesd RtdBEUerisistate haisdqikaie ofdpeRivng ineslved Wbp&fifig
conpl enentary engagenent neans whi ch engage by a hooki ng action en one
sai d dr urthe deumolhe shramelsisdst ratited ¢o iler opsaiinlg gosition as depretéchinaFiganndA t o

cl ose said cover section. 15 12, A drumas clained in_claim 10 wherein said
| at ch corivbereithe seresef rogusionsdiafghe hatch engagiag HapsHdran evgagetn thee edge

oi ne Byt et ianE anaies ¥R 8o Bhftn Tl B2 G nsrOaRB oMU Ao e Behan

ot her saigh qggeny; EGDP Ao 3RS eRbrRAYAASIE At Rt iRORGp 20 1 Nt O
whi ch said pins 10?0 aid Iatchglrlrﬂ%rsrbererray engage upon s iél)i na of sgu%d | at ch
menber i "dowmat aiditatdd dbgrthe airow. 88 Rotatinlg tha Agp 20 dommdcausesthei profiisioher ei n
said drum ends include a second inverted | edge adjacent the first said

| edge al oiytosgngagadn the epaningy84 ethedpoped averesige s 6of the datohe}S. fIdtisi ng a
channel such.that the ed of ch, | ongj t udi.nal end ,of i d dpumiis
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cl ai nrd i ! O i i I i i (WaTal ed

i th15g; (Phel BoditohfitdiEhBe o i inentith Shd SlostBRbibrbdiding GRIBSE 04
latch configat | ¥opetdt oﬂweﬂﬁhyﬂueomﬁ(}y\@m @ s diseBgsbddp®ifimnenedihe diand he
general cylindrical envelope of said drum skin when said cover section edge
i s di scorhmsdteed complewly7¢closddhgn@ Bocheadrshutiongd poeel from sai d main section
edge.

With the hatch section 35 of the drum skin 22 engaged by the hatch engaging
flap 20 as depicted in Figure 3B, the active latch connecting the looped over edge 36 of
20  the hatch 35 and the corresponding edge 38 of the main section 34 is released. This is
done in the manner described earlier with reference to Figures 4A and 4B, by
automatedly sliding the protruding button 64 of the slide bar 40 from the “closed”
position to the “open” position.
With the active latch disengaged the drum is now slowly rotated in the direction
25 asindicated by arrow 89 in Figure 3B. The drum is shown at different stages of the
opening rotation in Figures 3C to 3E. Figure 3C shows the drum in a position where
the rotation in the direction of the arrow 89 has just begun. Figure 3D shows the drum
in a position where the rotation in the direction of the arrow 89 has further progressed.
Figure 3E shows the drum in a position where the opening rotation is complete and the
30 drum is stationary.

The passive latch connecting the edge 37 of the hatch section 35 and the edge



"15. A drumas clainmed in claim10 including a cover section scraping flap
hi ngi ngly connected with said armsection of said drum skin adjacent said
passi ve connection 5 edge, and being outwardly biased to ﬁ_'agl a%dés far
edge agai nst the inside surface of said,gover section of W 971 ski n.

16. A laundry machine including a drumas clainmed in any one of clains 10
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inthe c avi ng rum skin conprising a cover section a

renai ni ngirafcédction 3N Nidie gildehOpathluf thonetchseetioB5 Canaat irthd Rgish edge of
t he remai ning section by an interengaging |atch nenber, said nethod
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section aRgaga dr@ml R8M6n 30, 91&??&1% th&bQg &2 @l 39TdfThe AREhALLQY DY toRSH NG Of
said cabinet to provide access 1o said opening. 19. A laundry machi ne

i ncor por ahe rgrrespanding kdgessl & Banfahe achih seqteorf 34 mhicheh@ Brumtihiokbsed. cl ai m
18. 20. A nethod of operating a horizontal axis |aundry machine including a
cabi net, a dr ulimthe opeeing retation thgdirsflothes guiding flan dl&é%@%@d titheaangr y

i de fl ap, id. i . i pri Si ti
Fermai i not WAl Bl e A R A S e oG b e A B, RS E B
til th inBok® fiL LE§ o 5 7th Ma
g(r)lol?a cab%ﬁg{nﬁigggg%%O{é&c@\%{rlsrlgéecs: |ocn 0 bggll%gl ? %?nédé%?n%?%tr? gsth gﬁ t he d
posi tion dikahegfbeféledtavifigtie haicH seeidmairfavei dnd RRgJAGVer Y R hesdigdbofdr um
to a second set position with said cover section engaged to | eave an
openi ng ithe hatchi ehgaging flap A itethesmisilel smofade p 1 pfitbielifl4a gt indmggoed acioss the
A o AT G R L AN ]
A metygod moP&%r&%'s r}aB&ul Ay %t%%é‘ﬁs this'e Egﬂ%%%&@%ggi%ﬁt i3 Bétmag at]
cl ai m20 eréin sal aundry nmachine PRcPuded s Seed aunldry guide Tl ap

hi ngi ngl ythg yoRarWESte IROARIChS 519 fRRY Bpbh hAd thdrmeh Y caHReald &be AN s
nmet hod i ncl udes the step of 10 hingi hg said second |aundry guide flap to a

posi ti on gasitiorhi bi t | aundry i ncursi on between said drum and sai d cabi net
adj acent sai d ﬁl%ggévrﬁﬂe?ﬂg se?c%rr)l(()lsftjlz;[pel9S aihg ﬂfaiprei%ending from the edge 53 of the vane
111 that forms the front side of the drum opening), under the bias of its spring, scrapes
20 along the inside surface 81 of the hatch section 35 of the drum skin 22 as the drum 1 is
rotated to the open position. In so doing, the leading edge 79 of the flap 19 peels the
damp laundry load away from the drum skin to fall within the body of the drum. As the
drum 1 nears the fully open position the second flap 19 passes over the looped over
region 86 of the hatch section 35 and rotates outward due to the spring, to have its
25 leading edge 79 sit against the front edge 80 of the cabinet opening (as shown in Figure
3E).
Closing The Drum
Closing the drum basically is the reverse process of opening the drum. Figures
3E to 3J demonstrate the sequence of operations involved in closing the drum. The lid

30 4 is firstly locked. Then the drum 1 is rotated closed in the direction indicated by the

arrow 90. The drum is shown at different stages of the closing rotation in Figures 3F



| aundry guide flap. 22. A nethod of operating a horizontal axis |laundry
machine as clained in claim?21 1 S wherein each said guide flap is

‘hingi ngly connected within said drum and biased to hinge outward toward
said cover section and said step of hingkrng each said guide i sai d
access inhibiting position is perfornmed by said bias once slwai?"f%gbﬁé
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The second flap 19 (the flap extending from the edge 53 of the vane 111 that
forms the front side of the drum opening), is dragged back onto the inside surface 81 of
the hatch section 35 and along that surface 81 by the relative rotation between the vane
111 and the hatch section 35. The flap 19 remains biased against that surface by its

25  spring.

As the drum 1 completes its closing rotation, as in Figure 3H, at the active
connection the loops 57 along the edge 38 of the drum main section 34 pass into the
spaces between the loops 58 along the edge 36 of the hatch section 35. Simultaneously,
at the passive connection, the spaced apart hooks 69 of the hatch section 35 engage the

30 rod 71 retained within the loops 70 of the main section edge 39.

At the active connection, with the loops 57, 58 of the drum main section 34 and
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5 actuated by the electrical actuator to be rotated in the direction of the arrow 92 (see
Figure 3J) into its disengaged position as shown in Figure 3J.
Alternative Flap Embodiment
As indicated above, in an alternative embodiment the second flap 19 may be
replaced by a combination of a small passive flap 93 on the edge 53 of the vane 111
10  and a larger actively controlled flap 94 hinged from the cabinet 2 of the machine
adjacent the front edge 80 of the opening. This embodiment is depicted in Figures 6A
and 6B which show the drum 1 fully open and in the last stages of closing respectively.
It can be seen in Figure 6A that with the drum 1 fully open, the small flap 93 on
the vane 111 (which still acts as the damp clothes scraper during the opening rotation)
15 extends over the looped over edge 36 of the hatch section 35, while the larger active
flap 94 extends to a position just above the leading edge 91 of the hatch section 35, and
is overlapped by the small flap 93.
As illustrated in Figure 6B, when closing the drum 1, the first flap 18 is guided
to meet the leading edge 91 of the hatch section 35 below the centre of the loops 58 by
20 the leading face 95 of the active flap 94 (acting as the ramp face 78 of the hatch
engaging member 20 did in the embodiment described above). The first flap 18 is thus
tucked inside the hatch section 35 during the closing rotation.
The active flap can be rotated into and out of position in conjunction with the
hatch engaging member 20 (which in the present embodiment takes a simpler shape)
25 and for that purpose may be linked thereto to rotate in parallel therewith.
Advantages
From the above it can be seen that the invention provides a horizontal axis
washing machine that has similar ergonomic and convenience advantages as existing
vertical axis top loading washing machines. Furthermore the layout and operation of
30 the machine will be familiar to the user. In addition the user is only required to open

the lid of the machine and the contents of the drum are automatically presented to the
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10 the present invention also provides a drum construction which retains the inherent
strength and integrity of a continuous hoop even though it has an access opening
provided directly therethrough. The construction allows the machine to have a large

(full width) access opening together with a high spin speed.
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cover section in said skin being slidable in a circumferential direction relative to the
remainder of said skin to leave an opening into said drum,
cover retention means operable between a first condition for holding the
10  position of said cover section relative to said cabinet and a second condition for not
holding the position of said cover section relative to said cabinet,
drive means connected to said drum for driving rotation thereof,
drive control means for causing operation of said drive means in:
an opening operation from a first position in which said retention means
15 may engage said cover section to a second position, if said retention means are
engage said rotation from said first position to said second position leaving said
opening into said drum,
a closing operation in which said drum is rotated from said second
position to said first position, if said retention means are engaged with said
20 cover section then said closing rotation closes said opening into said drum, and
a laundry operation cycle; and

access means in said cabinet operable to an open position wherein access is

available to said drum.

25 2. A laundry machine as claimed in claim 1 wherein said retention means
comprise a cover section engaging arm hingingly connected to said cabinet and
operable between a first position where it stands clear of said drum and a second
position where at least a part of said arm may engage at least a part of said cover
section, and means to selectively move said arm between said first and second

30 positions.
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means to guide said flap to be inside said drum with said drum closed.

4, A laundry machine as claimed in claim 3 wherein said flap guiding means

comprise a ramping surface of said cover engaging arm over which the leading edge of
10  said laundry guiding flap slides during said closing of said drum, said ramping surface

extending from adjacent said inner surface of said access means, to adjacent an edge of

said retained cover section.

5. A laundry machine as claimed in any one of claims 1 and 2 to 4 wherein said
15  cover section of said drum skin and the remainder section of said drum skin include
complementary catch means on one each of the longitudinal edges thereof which are
adapted to passively engage when said cover section is slid in a closing direction to
substantially complete said drum skin, complementary latch means on the other
longitudinal edges thereof and latch engagement means activate to reversibly operate
20  said latch means between an engaged position securing said drum skin as a continuous
hoop under tension in a disengaged condition in which said cover section may slide in

a circumferential direction relative to the remainder of said skin.

6. A laundry machine as claimed in claim 5 wherein said drum skin is retained by
25 acircumferential ledge of each said drum end which engage over or under the edge of
said drum skin, and including rigid drum connection means which rigidly connect said
drum ends, said drum skin not being rigidly connected to either said drum ends or said
rigid connection means, or not being rigidly connected to either said drum ends or said
rigid connection means other than within a single substantially axial of said cylindrical

30  drum skin.
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8. A laundry machine as claimed in any one of claims 1 and 2 to 4 including a
cover section scraping flap is hingingly connected to the edge of the remainder of said
drum skin past which said cover section passes during opening and closing of said
drum, said scraping flap being outwardly biased such that it slides along the inside

10  surface of said cover section during opening and closing of said drum.

0. A drum for a laundry machine including:
a pair of drum ends,
rigid connection means spanning between said drum ends to rigidly connect
15  said drum ends one to the other, and
a substantially cylindrical drum skin which at least under tension has the effect
of a continuous hoop, said drum skin comprising, circumferentially, a main section and
a cover section connected along meeting edges to distribute load under tension across
the full width of the drum skin,
20 inwardly opposed faces of said drum ends including a circumferential ledge
with the circumference edge of each longitudinal end of said skin retained adjacent

said ledge.

10. A drum for a laundry machine including:
25 a pair of drum ends,
rigid connection means spanning between said drum ends to rigidly connect
said drum ends one to the other, and
a substantially cylindrical drum skin which at least under tension has the effect
of a continuous hoop, said drum skin comprising, circumferentially, a main section and
30 a cover section connected along meeting edges to distribute load under tension across

the full width of the drum skin,
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5 edges to form the said continuous hoop by a passive connection along one pair of
meeting edges and a latch connection, along another pair of meeting edges, said latch
operable between an engaged position securing said drum skin as a continuous hoop
under tension and a disengaged condition in which said cover section may slide in a

circumferential direction relative to the remainder of said skin.

10
11. A drum as claimed in claim 10 wherein said passive connection comprises
complementary engagement means which engage by a hooking action when one said
drum sections slides over the other said drum section in a manner to close said cover
section.

15

12. A drum as claimed in claim 10 wherein said latch connection comprises a

sliding latch member associated with the edge of either said cover section or said main

section and having a plurality of pins extending parallel to its sliding direction and,

associated with the other said edge, a corresponding set of engagement hooks or loops
20  into which said pins of said latch member may engage upon sliding of said latch

member into a latched condition.

13. A drum as claimed in claim 10 wherein said drum ends include a second
inverted ledge adjacent the first said ledge along at least a section thereof said ledges
25 together forming a channel such that the edge of each longitudinal end of said drum is

retained within said channel of the respective said end.

14. A drum as claimed in claim 10 including a laundry guiding flap hingingly
connected with said main section of said drum skin adjacent said actively engaged
30 latch connection edge, and being outwardly biased to extend outside the general

cylindrical envelope of said drum skin when said cover section edge is disconnected
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5 edge, and being outwardly biased to bear, at its far edge against the inside surface of

said cover section of said drum skin.
16. A laundry machine including a drum as claimed in any one of claims 10 to 15.
10 17. A laundry machine including a drum as claimed in claim 9.

18. A method of operating a horizontal axis laundry machine through a drum
opening operation, said laundry machine including a cabinet, a drum mounted in the
cabinet and having a drum skin comprising a cover section and a remaining section, an

15  edge of the cover section connected to an edge of the remaining section by an
interengaging latch member, said method comprising rotating the drum until the drum
skin is in a first set position relative to the cabinet, engaging cover section of said drum
skin to retain the position thereof relative to said cabinet while engaged, sliding said
latch member to release said cover section edge from said remaining section edge,

20 rotating said drum to a second set position with said cover section engaged to leave an
opening into said drum, and allowing opening of said cabinet to provide access to said

opening.

19. A laundry machine incorporating a control system adapted to perform the

25 method of claim 18.

20. A method of operating a horizontal axis laundry machine including a cabinet, a

drum mounted in the cabinet and a hingingly supported laundry guide flap, said drum

having a drum skin comprising a cover section and a remaining section, said method
30 including the steps of:

rotating the drum until the drum skin is in a first set position relative to the
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guide flap to a position inhibiting access between said drum and said cabinet adjacent

5 said opening, and allowing opening of said cabinet to provide access to said opening.

21. A method of operating the horizontal axis laundry machine as claimed in claim
20 wherein said laundry machine includes a second laundry guide flap hingingly
supported opposite to said first laundry guide flap, and said method includes the step of
10 hinging said second laundry guide flap to a position to inhibit laundry incursion
between said drum and said cabinet adjacent said opening and opposite said first

laundry guide flap.

22. A method of operating a horizontal axis laundry machine as claimed in claim 21
15  wherein each said guide flap is hingingly connected within said drum and biased to

hinge outward toward said cover section and said step of hinging each said guide flap

into said access inhibiting position is performed by said bias once said flap is advanced

clear of said cover section by said rotation of said drum.

20 23. A method of operating a horizontal axis laundry machine as claimed in claim 20
wherein said guide flap is hingingly connected within said drum and biased to hinge
outward toward said cover section and said step of hinging said guide flap into said
access inhibiting position is performed by said bias once said flap is advanced clear of

said cover section by said rotation of said drum.



