" rse3eur| (n6TI February 2003 "TOP LOADI NG LAUNDRY APPLI ANCE"
TECHNI CAL \mmwm “E‘anent ion relates to |aundry appliances and in
particul ar | i ances where the container in}|walebortdrg20@undiy is
pl aced is presestse’d to the user by bei nglarmvabl e out Llet—the—t+atrdry
appl i ance cabi net. BACKGROUND ART Many laundry washi ng machi nes are front

| oadi ng. This nmeans use, d the machi nes.
simlar si tuat [ on exi st EfPﬁWﬂ@%@ﬁ@i@ﬁﬂéﬁgﬁm e type. It is
known to PEEY gﬁﬁ]ers with a sliding drawer arrangement whereby the
wash systemls rmunte W thin the cabinet in such a manner in which it may
be withdrawn hphisZendérdonyrefités ©flat lingdestandAf ParticdscCrRiAd afb&N
top to | oad and unl oad di shes. lﬁ&%%@ht di shvvasr?ei}’tg of thi sﬁyt?‘;/pp?gl may be
mount ed swheﬁeaﬂletdwyainuyimwhﬂaiadmdlaandﬂy isgplecedbisnpiies¢rded 1o tha\usexbybesmgf

such a di shwasher c be found in WD 93/12706. Ergonomi c factors indicate
this brodﬂo%éé’b‘ﬁ 0%&%% QRPA’@nE%F@WP?Fg vessel s out of cabinets may be

al so usef appl i ances, particularly but not solely
appl i ance @@WW&% or drying of laundry. DI SCLOSURE OF THE
I NVENTI ON |t 1 G1ah g ‘%va%ﬂﬁ%%ﬁ@ﬁm@sf ax‘e"i%oxﬁﬁ@&ﬁﬂ% 'I‘BYsex%hl?é“uée?s RUSVHER] @

| aundry appliance mher y the laundry containing Vessel be noved out of

t he appl i éweteo tadd arek urfload ﬂmﬁadﬁnéwa@smldetuuﬁbmemstsgfor hﬁmg dothss da=pect
t he |nvent|on n;% broadly be said to consist in a |laundry appliance
conpri si ef the symBlewPenet, (b) a | aundry handling system noveably mount ed

Cabi net for Siﬁ&nﬁw"'ﬂgriﬁ%@l@aﬁ PRbeoy tha sk Py ammeRtent ey T o
SUI UG UT Sy S8k ROHRMAAWitHif thOSablicPih Yucha SithePah Bt B 46 b

way as to ast the upper part of the structure to
out war dl ywith@ravwaeherigaitallgtout of the cabinet to permit access to an open top to load and

unload dishes. Half height dishwashers of this type may be mounted so that they may be
loaded at kitchen bench height. An example of such a dishwasher can be found in WO
93/12706. Ergonomic factors indicate this broad concept of moving load carrying vessels
out of cabinets may be also useful in other home appliances, particularly but not solely
appliances for the washing or drying of laundry.
DISCLOSURE OF THE INVENTION
It is therefore an object of the present invention to provide a laundry appliance
whereby the laundry containing vessel may be moved out of the appliance cabinet for
ease of loading and unloading.
In a first aspect the invention may broadly be said to consist in a laundry appliance
comprising:
(a)  acabinet,
(b)  alaundry handling system moveably mounted within said cabinet in such
a manner that it may be withdrawn out of said cabinet for access thereto,
said laundry handling system including:
() a structure moveably coupled within the interior of said cabinet in
such a way as to allow at least the upper part of the structure to be

moved outwardly from said cabinet,
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*~00002* 24'" February 2003 -2 (ii) a vessel for accommodating said

| aundry rotatably supported within said structure such that the rotational
axis of said vessel is horizontal, (iii) neans for roQtariFgguagizdoyesgel,
(iv) nmeans for introducing fluid into sa d vessel, (\ uating
fluid fromsaid vessel, and (c) a front panel which forns part of said

structure and which when the |aundry handling.systemis retracted cl oses
said cabinet to pr o(llme % vessel fér ??C@ngﬁiﬂﬁmgo%é‘f éﬂﬁgﬁy ré’éﬁt%ﬁVéEE%‘Pr.te Yitgin
further aspect the invengi r I egsal : ORSi.Steid: d

appl i ance conpri sing: (ar%allg%éﬁ%y‘ﬁgt &gcg)n%ﬂé%%nw%gkﬁra ggrsl@ergglgl éf s%é%e‘lc?%gégaﬁ
forward to back tracks iwd@idn@dll y nounted in the base thereof, (b) a

| aundry handling system nounted in said cabinet so as to be forwardly
tilted fromthe top(itip pmeamcforwotating samli wesselbi net for access thereto, said

| aundry handling systemincluding: (i) a _structure supported on two
transversely spaceo(l\é)parmeﬂléﬁf%&r“éﬁr@ ayag Ruid infe said yeRs g surfaces which

engage with said cabinet_tracks to forma.nolling contgct therewith, (ii) a
vessel which in usd ‘dontBFHE © ieﬁa?%glﬁér@‘lﬁgfoé?égﬂdyveé%%p%’? ed within said
structure, (i '('é:) MeaRSnf nel @hathl tﬂﬁn§ﬁé&| of §38 Structire\andPIHER WHeh thé‘Iahﬁ@ﬂP' ng

fluid into said vessel,
handling system 1is retracted closes said cabinet to provide a fluid tight

envelope about said vessel.

In a further aspect the invention may broadly be said to consist in a laundry

appliance comprising:

(a)  a cabinet containing transversely spaced apart forward to back tracks
interiorly mounted in the base thereof,

(b)  alaundry handling system mounted in said cabinet so as to be forwardly
tilted from the top to project out of said cabinet for access thereto, said
laundry handling system including:

6) a structure supported on two transversely spaced apart forward to
back curved rocking surfaces which engage with said cabinet tracks
to form a rolling contact therewith,

(i)  a vessel which in use contains said laundry rotatably supported
within said structure,

(iii) means for rotating said vessel,

(iv)  means for introducing fluid into said vessel,

(v)  means for evacuating fluid from said vessel, and

(¢)  afront panel which forms part of said structure and which when the laundry
handling system is retracted closes said cabinet to provide a fluid tight
envelope about said vessel.

The term “fluid”, as used above, means wash liquid in the case of washers and air

in the case of driers.

In the preferred embodiments appliances of the present invention, whether washers



(v) nmeans for evacuating fluid fromsaid vessel, and (c) a front panel
which forns part of said structure and which when the | aundry handling
systemis retracted closes said cabinet to provide a |f4ndbiiagPoognVel ope
about said vessel. The term"fluid", as used above, guid in
the case of washers and air in the casé of driers. In the preferred
enbodi nent s, appl i ances of  the present invention, whether shers ..,24"
Febr uary %Bﬁgears fogizpaial axig 47 ?%?V%xﬁ%rlmﬁi wakRipg pechifies up
hori zont aﬂn&ﬁ)ﬂo%v M@s%m&%eéﬁ?%hr}?%#gd%fﬂljeé&a"i’o %E%o%oﬂﬂ&s ?@%t ,lanfp%‘f&ﬁése d
with regard to ergonomcs, "cycle tine, and clotes capdcrty. Srmilar

er gonorm Pca?;'é@ﬁ%'.e BEmA# Sigotbrnit SoBYR &xi5akith CBAVertiRAd] f8nelo%8ing. driersadely ess
the significant issue of ergonom cs an east-west' nounting of thé

machi ne' sadaress the sigddftaatiissuegef drgonanick an ‘east-wegt’ mahdmgsifithomacksme tstaxtisie
cl othes vessel to the user upon opening.. Entry into the clothes vessel is
provi ded sradentsd togethgs withha mayang mechpnisay Wuppssentibe slpthesyessel to) thg user

circunferentially areund the.vessgl before opening. BRI DESCRI-PT] ON

THE: DRaw 48 ShopipE AR B ECORfep aBLL e POSN AL ratErthe el oL R gt
of a washihpg,d1Rs Rife® (ASGESHERSchm ERGHRNE aftind! tY $8EdePBert BpEiiggCut avay to
show a substantial part of the machine inh cross section, Fi ggre % is an
expl oded BREBFBHESORINEEDNQF TEBDRAWINGSure 1 showi ng the various nwjor

parts that go together to formthe machine, and Figures 3a to 3c are_
di agrammati c cFigyge detst &8 owaway pompeeinee yiavwmdta dirstngmbedimant rafr a iwashing h

T L T Yy

t he prese t}fe'}ﬁ&ﬁfiﬁ@ﬂi closOW&iop. 1S @ pictorial view of a clothes drier
according to the present Invention and corresponds to the view of the

washi ng nmachi NEigslR®®risiaf dxiplisder] diewrdOthetw shito Wachire! O Rigarél i showahg the
present invention stacked on top of a washing machine of the present

i nvent i onyaraows rAapaparty thdt@estogethar tchformethioodacheme, anfl a washi ng nachi ne
usi ng a sliding. drawer chanismin place of a.tilting/rockjng nechani sm
BEST MODES FORMERSSAME OUPIer(ingIaneas expsw?@cw@aéeq%%‘%tm nEmsiptng

descri bed L | y. i fer . r i { ne al t hough
many of t%@Hﬁ‘%&c‘!v%ﬂ"géﬁgrl-*{e“%gg%ggﬁ‘g“égg%ﬁtééﬁ%&%ré%svﬁé‘ﬁﬁﬁrgﬁgﬁl?‘%ng machi nes as
i's shown in Fipipyee 3.shbve didFarhnfidaly & Reverl mmﬂiacmgwoﬂﬁppfor_tah@ashing
hori zontal axis type, having a perforated drum 1l supported with its axis

subst ant i mlathine@fithe pteskni mvantideast - west " si de-to-side orientation w thin

a cabinet 2. The cabinet .2 includes surfaces which ((f_onfi ne wash or rinse

liquid | eavi ngFigvee arismRiFtoriah viewhat aclathgndrier gegordipg e hg preseatsinyentjon

encl osure, Sone part.s.of, the cahinet structur.e 2. nay.be.fornmed together

W th ¢ he. PRERTERRmES i by UErrAbE SiasPi Rastiie SO BBE™  her ot or i ng.

I'n particular pherbackoRtd cRitHE Mdrlos tlﬂafpﬂé%t RehtioR stiB¥ed6n fcgi Mwhihiﬁ@' S

way. The laundry handling systemincluding the drum and many ot her

conponent machineroftthe ppgseheinvedtiemiaadi nent contained in a tiltable structure

150 to which a front ganel 106 is attached to forma door to the cabinet 2.
s

The | aundry haHtgured ssgws aduitkerembagdimentnfta washingmprhiae usings didmediawgr

later wit Qlegﬁgﬁg&qgeplgge cl):f g%’l{tlensg/r?’o%kin?’gbm%c dan?scrh.

BEST MODES FOR CARRYING OUT THE INVENTION

The present invention will be described primarily with reference to a laundry
washing machine although many of the principles are equally applicable to laundry
drying machines as is shown in Figure 5. Figures 1 and 2 show a washing machine of the
horizontal axis type, having a perforated drum 1 supported with its axis substantially
horizontal in an “east-west” side-to-side orientation within a cabinet 2. The cabinet 2

includes surfaces which confine wash or rinse liquid leaving the drum within a water tight



The drum 1 is rotatably supported by bearings 8 at each end which in turn
are each supported by a drum support 6,7. In the enbodi nent depicted the
bearings are axially located, externally, on a shaft nBans,Q Rf5bsudi lng
fromthe hub area 10 of the drumends 11,12. O her axi I ians are
equal |y possible, for exanple internal I‘y‘tTocat ed in awll in the outer

R SO S5 A RS Bk SRR G BN LA
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| ncl udes adstiARYMAS nhildmay 88 BinddirPls fag um accommodat i ng wel | ar ea

14,15 as depicted to accommbpdate the respective drumend 11, 12 of the drum
1. The drum suPheldamdby handigpngester tilicladingshe deamrand hénybythen tempoaknts ds
wi thin conpl ementary surfaces provided in_side walls 50, 51. Qther |ess

pr ef er abl & thepseteredicarkodimenpeanspined in sidtablesstryciwionsiOde Whichadfrentapanel

| ncl ude o MERA RGP BRE A e HBTEEn, nuedR ey par v SRR HRBLEAE "
f1 exi bl ' b dklexirtai b ] I, and
[ turn R Benoomang s TR G e eflrofo PEgnc 8ol HERRE 16" v e

preferred enmbodiieediun®fl it Retapitdp eppirtedeby beaviwss 8lapeadieehd whidlplil ®6n hrénd
2 the drum 1 conprises, in nore detail, a perforated netal hoop 22, the

pair of eeath suppbrtedrky asdmm supposhaS. dn theemhwsiment depittednthg bearings are
substanti al | li ndrical ghanber nd a pair of. vanes 0, ext endi
betveen t Al IfarBeexipmallfeon Achafiaesics Rrofuding oo dhe o gere ARG e s
driven on I e eqQf 0
s ot r adtimh AR PLT2C Cindr oo ARAGRAASboledilfly BUGRORPER oI fERA
al so provigdgatddondd wetliifahe butirdhée/ of thet it shiell Bfaké ditith)to be 1b6atcHhea Shats

t he vanes 110 are w de and 24" " February 2003 -S shall ow, although they

have suf f paitemtingl émrh the drimt ssyppatt. Thierdroncsuppars @7 Hireshowmyeachoas a dase
resi stance to buckling due to unbal anced dynam ¢ | oads. Preferably the
vanes hav@&ppagiesiynitand g?\‘ﬁ mtegated; t%gnawhé%lmsnsgntaﬁdo fnapufaciyreby éthbgéﬁ%i st

i bl i h hi ng. | oad. he pref erred. enbodi :
or'i ont o DpBSTRye: R ARt aind. o Bt B o BB BATSTE hert PRl AuE
ei ther di g@&idiREhiAPSib/ARE 1351 CUHIW dhh WBESnadtihy &Pl 4184 lbﬂ%ké&@degrr‘ictel Iy s

vane configuration provides further benefits in providing a user i endly
openi ng i atconinediatesthe ngspaistin® @rumserids 1 Hek of teddiveh dwTheéadrgny supmetsss, 70
the inside of the drum1 the gerfqrated metal hoop 22 is divided

ci r cunf er engagg with sub-strueiyreil 2@ by intgrlegking gyithin semnlementary sitrfacen popvided
conpl eting hatch.sectipon 35. .In Figu 1 the hatch secti.on i s shown in,its
i S bonnec MLids RS SPhaF a QRIS ProfeiahTs frutf ity PERb B eh 48 vt
openi ng. : f i L : section 35

ext ends tﬁdﬁéﬁr%qhta ngl?altrﬁéeﬂbrrg{sa({rhﬁ%dy%ﬁ%&? b%n%@ﬁggﬁt%g{& ed al ong opposed
edges 36, 37 t h&#hedrumaupperts vacH itdudegbsardty Sippoit welk atthiercetitre wfseict welh.
The hatch section is connected in such a way that it is fully secured to
each edgearsh hES.nAi flexdblerhessingimeuniddiis decateshwithin therheasing shppaert sredl, andder

a spin cycle of, the washi machine, with the drumrqtating at up to 1000
RPM or norlbt,ur{lﬂéeﬁ?qrms fﬁsgwﬂﬁwageﬁm@c & pearine it IJous hoop, which is

optimal for ha i C i: r .

preferred form h{ee gfe?%dsﬁédéﬁgg@f{ Jgg&, g%%rel{c{ﬁg’gmg@g%&%ﬁgmg?ggg%geﬁ/ ag(ril
active nmeghpdifimh 1lcdhiiseg inmedia deil 1peabratdt RERDAGGEDLS, the pwirolf ehfie11,12
respective free edge 8 of the main drum section 34, The | atching i
mechani snmenclypsiogrthe esds of the hdbp §2ia forty awitbstantialbyr ¢wWindocahdwimbiens arttba pair
extendi ng therefromretained insige the | opped pver ed 36 of. the hat.ch
section 38t vanes LI exsendingrhsowenminerdem e diattﬁa Prefened oA gé sty Emventign

series of ;compl i ry.| i i 8
o the dr O ek SBErtom 3R She FA) EF ST RehiRkh T o te RFRP AP S0 T4
The ot her je@0®ankmif rotatiBndlabfdlieStdctht Aon i vERYdrith 6RDNSCTRE vhAed 4180 provide
correspondi ng edge 39 of the drummain section 34 in a nunber of broadly

di f f er ent 1dmyituslintd payidity ¢o therdrexeagsembiyn 11 Te thsoreads the vdnesH 10kee ade hnd
section is intended to open. The washi ng machi ne includes an el ectric notor
(rotor 44 and stator 45 visible in Figure2) to effect rotation of the drum
during all phases of operation (wash, rinse and spin dry). In the preferred
form of the washing nmachine incorporating the present invention 24"
February 2003 -6 the notor is a direct drive inside-out electronically
comut at ed brushl ess do notor having a permanent nagnet rotor 44 coupled to

one end 11 of the drum1 and stator 45 coupled to the drum support 7. One
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"To ensure that rocking surfaces 111 on each side of the substructure 105
track correctly and in lateral alignnment along the base tracks 112 side

wal I's 51 have rack teeth formed near the edges 111 ar{doda:grary@oire [line
whi ch has the sanme curvature as rocking surfaces 111.L These rack forpmtions
engage with a correspondi ng strai ght horizontal rack (shown in broken line
120 in Figure 3) . fixe o the si wal s of gabinet. 100.in the vicinity of
base 104, ShHgws @é%fepag"tﬁ@oﬁ%%égﬂfﬁm th@nd ptarash e oyc1ng QA1 it es
havi ng t . Vil [ tdhel

cur vat ur deaS e e o Ablgkily MsfoMRAKEL Wy Farhi1oBls BB TG %80k ¢ o
nat ure T eRieNa \Bdtinct 3bind, ARAYENE *Ele‘éﬂﬁiga%d lﬁ_%il?i%egdgéWo %bﬁi@@ﬁﬁuﬁﬁﬁliﬁg‘%é he
track 112. Deformations 1n the arcuate 'rocking™ surfaces 111 may be

provi ded washingdoad “Tnethespreferedd pmbiotlimerst. thEovanex anploriemted 9pposifedP iney be
adj acent the forwardnost end of the "rocking” tracks where the contact
surface optatipnat daredion, $o it undgpenietien ingither digpidon one vengisgoing foratasds
centre of Vi t the radiys.to points further forward redugjing. In this
ey sl Sistiler RaRwaRdod Bis Fark s ratiohdTouisRh Bk Rl HinsO Bk *or
cont act g has ok | 131 the

anti ci pa'?%gseggﬁF Pg@o?&ggtg%???/%\g%ﬁ? Cﬁoiége# %S?ﬂm;egéﬁhfﬁéemgvént act point
and the subst rueigiveactBss toitht ilsedontthbidagad theperforatedaiRta) dop 2Qris diidsd

further opening can be restrained for exanple by an engagenent between
si des of er@mf%b@tttallb’tlut%tW@m@&ﬁﬁ asaimsdrum sdeéion i anska hoop canplatiag hatch
surf.aces

br ovi ded. SPHDE % ok Figyron (b FHielySastoRGH POHY 2 15 ief ERGRG A VDT
Yo a tr anThp Wl e mkhine®pighafbd LORE et oRichi A e, a8 TRy B T2

of the anivehfich,cheCtlaith SetiordBaVexitonds@e fullewsdthséf el ictal Hiop' 32, Andis
cl osed position. The transition point 134 forns the effective contact point

of the rookmectdrdlang opposdud edges 36, Jlthereafitp thedwbdraesgedgems ;3P of thehmain
centre of gravity thjs. bi gses,the substryucture 105 to a,céﬁsed position. In
addi t i on, diEHESEStioRp L he hatch gestiqn 1§ conugctedinsueh g way thatit is Billypequrgd to gac

Ki ¢ _ . ntermediata " . . i ¢
cubst r ac: tes e MR RRh eloh BT e ShERL T RRRre, B3 B a0hs P

anti ci pat @Qslﬁﬁ%&ﬁa@hﬁ{e, QifVthE irkid rMﬁEih'g G2lp Yo PYGY REMPBF ior&the AR id Bf?ulU at
surface with the flat surface flat against the track 112. The provi sion of

such i nt ecomdcetiandesntihanschqops ivhicins optinmhfortHandling thebdeatisfulgakforesstthue t o
be opened in discrete steps which may find favour with many users. In a
second engrnraied: Insthewielerredifgun thethatrh secsion 1Y isponaeried glangeonexdes36 by

geonetry in relatign to centre of gravity of the spyb-structure.105 to
anoure | rih adhiee g ateynE e Riont Rl haisiorine g bk thy SebReiags res
bet ween r&fégeg : : i peni figiand
closing by Ta u%é?%e?ﬂgbégﬁya%&n%g%? ﬁé@?‘%%‘%ﬁ‘%ﬁ%%ﬁ}%?ggéﬁl ?1 \%ggnﬂ?lﬁlgg]
sub- st r uchair40 wittl o deeiewas hook lateldsreaxtenddily thepefrbmsetadsdl inbideckthioopediover
gravity of the sub-structure can be displaced outwardly fromthe point of
contact bedgekhof theidtch sectiond 3. Thelseties ofhook laiehasi is alapfed do be engageable

produced resisted t he spring danper 130 tq al ] ow confort.abl e hgpdll by
D ser eVl stiss Afbra PR OfhoRs A exietiing BA0 e Foreapandiag sdgf op @t B
form each i i ‘NOnK i i

wnat may G ol SEB=PRS fded By REd oF g SRARORAE B0 TR Yl BT B
supports fhechdtéh B&Hion03 RthdytetoniReted@ibesorrdspeidinstRpd 3% 6ethe diah\BRim and
itself incorporates the front section of the drum surround, to thereby form
a unit whsestioodrinesnurhberdefibroadist differeat foytsrdepanding Sopéxampielon the mwevieed
to the base gf ttge washer, at the paottom edge thereof. In use the user

woul d pi vBt WBlish thg batdhysestipn ds ntended tg ORgRner akin to a tilt out drawer, to

present the Op%%%gé’h% In%hikl%?ﬂém@ecfo n érri{:‘étﬂ??ﬁ&gr @Btdr%%%[d]{statﬁpﬁs Mskﬁlg% €
unit incorporates one nore ['iquid col'l"écti on sumnps at e ower en

t her eof w%eélzgqe lefest rofatid@ldf the Giuintdirisgalfphdses 6Nbp@hR@s (Wishl ARsead §hes
enclosing the drum Wth the arrangenent shown there is no need for a fully
seal ed dr dry)ehcthequeferretinfernirafithe svashingfrheching incoopordtidg e preseritfineention
including a rear wall portion 114, a top wall 24" " February 2003 -9
portion 115, and a front wall portion 116 carried by the tilt out unit with
the front wall portion extending down and rearwardly to an edge 117 to
underlap rib 117 of the back wall portion. One or nore liquid collection
sunps generally indicated as 108 (Figure 1 ) are forned in the front wall
portion adjacent the underl apping edge thereof. In use liquid exiting the
drum t hrough the perforations in the wall thereof drains down the front or
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24" " February 2003 -10 a preferred opening position and opening of the drum
hatch 35 is acconplished before the latch is fully rel eased, so that on
tilting out the tiltable unit 105 the contents of th¢g sented to
the user. Therefore, as soon as del atching of the do rg€ﬂﬂ%§%ﬁggﬁgd ht t he
user, any operation currently in progré§§_(for exanpl e spin or wash cycle)
is termnated and drum 1 i s brouyght substantially to rest _at a position
wher e t hethganeIPTsIs &ﬁctsénﬁwnfﬂge-@aéﬁ tromally| Gammytated breshiessi demmionf

the nat craBhE A aistHhHInr Bt shfr 43 SRRBsH uB PRCIT e P E R PRty

With the baigiéd &rthie@irifi ot I suRRdld foth O Mok ib AedcHYRdliREHEE1775.

clockwise in Figure 1 to Create the necessary opening, with the hatch
section 35 |yiAg peeitusiyhstated, sindtheopreféreedreimbodimonts ef tthe nwashing enachind he
drumis nowin its open configuration (this is shown in Figure 1) and

del at chi ngcerporaingihsrinyention) tgwdrum liis suppastedwtweerea paisof %nunaupp@ﬁs 6fie
interior of the.dru s indicated in Figures.3b .and. 3 c. The drum.s J.ocked
i his oo HSmOLa et RSt oshe niEie Sane dRRR: 5 Beodiles ot A elidkie
door is ¢ : b I SaREN S a
wash | oadzL“?gl}e%:l ﬁ%ﬂgfﬁﬁn@aﬁgﬁgfﬁ(@gﬁ%ﬁg?@&g?z é’tfgl?ég;ent S gﬁ Or\/(\}-zla-@yglﬁ;%%?ﬁghen S
are desi refitherwabpigoachine if hasdd wrpreside HeeeddI0thé Baim ¢liasasbefaatidlptop 06
and selects an appropriate wash program for exanple by pressing the

appr opr i aloeding faﬁgltma nathercthan rtbe tpaditionalwfient prading fashagn aoorsi somoforaty
conbi nati on,of soak, wash, rinse and spin cycles of varying intensity and
dur at i on. NgFFONtRlAXIS, MACBesynyeni ence the fol | owi ng description of machine

operation wll b i I S el ] [ .Jnse,
single spin prggf:ga%%@{ﬂﬁg BF ﬁ}éé\ﬁaqg%?ﬁF E%%ltﬁmt egm@%]%n ufi E{Qp%acs?lrhﬁ% g%llgé,
the proceggvidestide Bhdtdarid\CorflickiBnice of RYRISE 8nd THRaORigladh&rp. SERk|i9 Ackiidved
rotated (anti-clockwise in Figure 1 ) to draw the hatch séction back across
t he dr um byemungingrthe |“eastewestaiokientgde dgem J6arat adsbeiabeamt cdmpendritoof il Wwastked
and retained by the hooked over portions of the edge 38 of the drum cl)cpeni ng
and the | BStAM N amveahlesfruphize whichindbe predriredsambodiment eatyee Bledputptihe

section ... the sliding,ho 40 is returned.to the r.etaine si.tign to
secur ey TipaRChrhine Bhiet loard hEIRIE ahin § H B RPRTAP PR neleBy

AL thi's pP@hfiniofife WARH at hicBfieridit HRRIH fovhk 8SerC 3R pP&BHEd fJﬂﬂ?%Fc&M{iﬁgrQ@én be
descri bed as any nunber of known redines of water ‘transfer and dr action
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'said structure such that the rotational axis of said vessel is horizontal,
(iii1) means for rotating said vessel, (iv) neans for introducing fluid into
said vessel, (v) nmeans for evacuating fluid from said ypﬁg,luary%%(c” a
front panel which forns part of said structure and wh ndry
handling systemis retracted closes said Cabinet to provide a fluid tight
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A laundry appliance according to claim1l wherein said structure Is provided
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base thereof, (b) a laundry handling system nounted in said cabinet so as

to be forsmfadby111. These rack formations engage with a corresponding straight horizontal rack

(shown in broken line 120 in Figure 3) fixed to the side walls of cabinet 100 in the
vicinity of base 104.

The “rocking” surfaces 111 may be substantially arcuate surfaces having the
centre of gravity of the substructure 105 as their centre of curvature, such that in a steady
state the centre of gravity should by its nature remain vertically above the contact
between the surface 111 and the track 112. Deformations in the arcuate “rocking”
surfaces 111 may be provided to produce “resistance” positions. For example a region
130 may be adjacent the forwardmost end of the “rocking” tracks where the contact
surface of the rocker is non tangential with respect to the anticipated centre of gravity, the
radius to points further forward reducing. In this way, as the substructure 105 rolls out of
the cabinet 100, and the point of contact of “rocking” surface 111 moves past transition
point 131 the anticipated centre of gravity 133 will move forward of the contact point and
the substructure 105 will become biased into an open position, where further opening can
be restrained for example by an engagement between sides of the substructure 105 and
sides of the cabinet 100.

Similarly toward the back of the “rocking” surfaces 111 a flat region 133 may be
provided. This flat region 133 may be horizontal, and engaging track 112 when the

substructure 105 is in a closed position, and may extend forwards to a transition point 134



tilted fromthe top to project out of said cabinet for access thereto, said
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thereby provide for easy opening and closing by a user, a spring damper 130 is pivotally

coupled between the sub-structure and the washing cabinet 100. In this case the centre of
gravity of the sub-structure can be displaced outwardly from the point of contact between
rocker 111 and track 112 with the tilting force thus produced resisted by the spring
damper 130 to allow comfortable handling by a user even when the drum 1 is carrying
a wash load.

In a less preferred form each of the drum supports is formed to incorporate a pivot
point on what may be considered the foot or the front corner thereof. The drum supports
are joined to an inner door member which extends there between and itself incorporates
the front section of the drum surround, to thereby form a unit which carries the drum and
drive motor, and is pivotally connected to the base of the washer, at the bottom edge
thereof. In use the user would pivot out the sub-structure in a manner akin to a tilt out
drawer, to present the opened drum for loading or unloading of laundry.

The tiltable unit incorporates one or more liquid collection sumps at the lower end
thereof, which collect runoff liquid from different areas of the surfaces enclosing the
drum. With the arrangement shown there is no need for a fully sealed drum enclosure.

The drum is in effect surrounded by a baffle including a rear wall portion 114, a top wall
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. 10%2 & ()beisg located directly below the outlet, to operate at the direction of the control processor.

In the preferred form of machine incorporating the present invention the wash
liquid is passed directly into drum 1, through inlets disposed in one or both of the drum
ends 11, 12. The shaft extending from each drum end, and over which the drum
supporting bearing is fitted, preferably has a bore there through. Pressurised wash liquid
is supplied to the drum interior through this bore.

Operation of the machine is controlled, as already alluded to, by a central
microprocessor, which controls water valves, pumps and of the motor in accordance with
programs residing within its memory, with user settings at a macro level and with signals
from the out of balance, transducers and indications from the various motor loads, at a
micro level. Physically the microprocessor is preferably located in an isolated and
environment-proofed compartment mounted in the tiltable unit, between the front panel
106 and the inner front wall 151 of the tiltable structure 150. This places it in close
proximity with nearly all of the items that it connects to. User settings are preferably
made on a control pad, which is mounted on or adjacent the top edge of front panel 106
together with a corresponding display.

In use the washing operation begins with the delivery to the interior of the drum
of a load of washing to be washed. Opening of the drum hatch is accomplished
automatically prior to user access to the drum. In particular the machine includes a door
latching means associated with the tiltable unit which restricts the ability to open the
tiltable unit. Activation of the latch is intended to be accomplished by user activation of
a touch control. It may however be by direct user actuation of the latch, in which case a

sensor must detect when the latch is being operated. Preferably rotation of the drum 1 to
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the latch is fully released, so that on tilting out the tiltable unit 105 the contents of the

drum are presented to the user. Therefore, as soon as delatching of the door is requested
by the user, any operation currently in progress (for example spin or wash cycle) is
terminated and drum 1 is brought substantially to rest at a position where the hatch
section 35 may be opened. The sliding bar mechanism 40 of the hatch latch is drawn
back to release the connection between edge 36 of the hatch section and corresponding
edge 38 of the main drum section 34. With the hatch 35 retrained in that position drum
1 is then rotated clockwise in Figure 1 to create the necessary opening, with the hatch
section 35 lying about the outside of the main drum section 34 occurs. The drum is now
in its open configuration (this is shown in Figure 1) and delatching of the door to allow
the user to open the door and access the interior of the drum as indicated in Figures 3b
and 3c. The drum is locked in this position against rotation and remains in this condition
until the door is closed and the wash cycle started or recommenced.

The user places a wash load in the drum and places whatever detergents and wash
supplements are desired in appropriate depositories. The user then closes the door 106
and selects an appropriate wash program, for example by pressing the appropriate button
on the control pad. A wash program may consist of any combination of soak, wash, rinse
and spin cycles of varying intensity and duration. For the sake of convenience the
following description of machine operation will be based on a simple single wash, single
spin, single rinse, single spin program.

With the wash load in the drum and the door closed, the process of opening the
drum is reversed. The main drum section 34 is rotated (anti-clockwise in Figure 1) to
draw the hatch section back across the drum opening until the trailing edge 36 of the
hatch section is hooked and retained by the hooked over portions of the edge 38 of the
drum opening and the leading edge 37 of the hatch section meets with edge 39 of drum
section 34. The sliding bolt 40 is returned to the retained position to securely
interconnect edges 36 and 38, and the hatch section is released. At this point the wash,
rinse and spin cycles can begin. These will not be described as any number of known

regimes of water transfer and drum action may be used.
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wall 202 and top 203 are shown. The drum 201 is rotated by a motor 210.

An incidental benefit of a top loading horizontal axis washer of the type disclosed
herein is that other appliances, and in particular a clothes drier 400, may be stacked ‘on
top to conserve floor space in a laundry as shown in Figure 6.

As an alternative to the tilting/rocking mechanism described, ergonomic
presentation of the clothes drum may be achieved using a “sliding drawer” configuration.
Such a configuration is shown applied to a washing machine in Figure 7. A sub-structure
305 supports drum 301 and moves linearly and horizontally in and out of washer cabinet
300. The sub-structure may be supported on tracks affixed thereto which ride on rollers
which in turn are supported on horizontal tracks which telescope out of cabinet 300 on
opening. When open the drum surface is exposed to the user from the top and the drum
rotation is controlled to present an open hatch to allow top loading or unloading of the

clothes drum.
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(b)  alaundry handling system moveably mounted within said cabinet in such

a manner that it may be withdrawn out of said cabinet for access thereto,

said laundry handling system including:

(1) a structure moveably coupled within the interior of said cabinet in
such a way as to allow at least the upper part of the structure to be
moved outwardly from said cabinet,

(il)  a vessel for accommodating said laundry rotatably supported within
said structure such that the rotational axis of said vessel is
horizontal,

(iii) means for rotating said vessel,

(iv) means for introducing fluid into said vessel,

(v)  means for evacuating fluid from said vessel, and

(c)  a front panel which forms part of said structure and which when the laundry
handling system is retracted closes said cabinet to provide a fluid tight

envelope about said vessel.

2. A laundry appliance according to claim 1 wherein said structure is moveably
coupled at lower side portions thereof to the interior of said cabinet to allow the structure
to revolve about said lower side portions to thereby permit said laundry handling system

to be forwardly tilted to project out from said cabinet for access thereto.

3. A laundry appliance according to claim 1 wherein said structure is provided with
rocking surfaces which engage with forward to back tracks provided in the base of said

cabinet to form a rolling contact therewith.

4, A laundry appliance according to claim 1 wherein said structure is provided at the
bottom with transversely spaced apart convex rocking projections which support the

weight of said laundry handling system, and said cabinet is provided with transversely
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5. A laundry appliance according to claim 1 wherein said structure is pivoted within

said cabinet at the base thereof to allow the laundry handling system to be rotated

forwardly out of said cabinet.

6. A laundry appliance according to claim 1 wherein said laundry handling system
is slidably mounted within said cabinet in such a manner that it may be withdrawn

horizontally out of said cabinet for access thereto.

7. A laundry appliance comprising:

(a) a cabinet containing transversely spaced apart forward to back tracks
interiorly mounted in the base thereof,

(b)  alaundry handling system mounted in said cabinet so as to be forwardly
tilted from the top to project out of said cabinet for access thereto, said
laundry handling system including:

(i) a structure supported on two transversely spaced apart forward to
back curved rocking surfaces which engage with said cabinet tracks
to form a rolling contact therewith,

(i)  a vessel which in use contains said laundry rotatably supported
within said structure,

(i11) means for rotating said vessel,

(iv) means for introducing fluid into said vessel,

(v)  means for evacuating fluid from said vessel, and

(c¢)  afront panel which forms part of said structure and which when the laundry
handling system is retracted closes said cabinet to provide a fluid tight

envelope about said vessel.

8. A laundry appliance according to claim 7 wherein said structure is so configured

and said vessel is located in said structure such that the centre of gravity of said laundry
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0. A laundry appliance according to either o clalms 7 or 8 wherein said lower side

portions of said structure are provided with a curved rack formation which is parallel to
but verticallyspaced apart from said rocking surfaces and corresponding rack formations
are provided in the bottom sides of said cabinet, said structure rack formations each
engaging with a respective cabinet rack to thereby ensure that the line of rolling contact
defined by the contact points of each rocking surface and cabinet track remains

orthogonal to the cabinet sides during tilting of the laundry handling system.

10. A laundry appliance according to either of claims 1 or 7 which is a clothes

washing machine.

11. A laundry appliance according to either of claims 1 or 7 which is a clothes drier.

12. A laundry appliance substantially as hereinbefore described with reference to the

accompanying drawings.
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