WO 03/ 087459 PCT/ NZ03/ 00065 -1 "A LAUNDRY APPLI ANCE" BACKGROUND TO THE

| NVENTION 5 Field of the Invention The present invention relates to |aundry
appl i ancewoan@si4ng parti cul ar consuner |aundry appliances PcarNnzobeoodsyi ng of
danp textile articles, such as itens of clothing, towels and bed Ilinen. 10
Summary of the Prior Art Prior art clotHes drying machines are generally of
a type having a rotatable netal drum supported within a rectangul ar

cabi net. The rotatabl e drum FACLAAENDRY ARPLEANCEIti ng 15 the front of

t he cabinet and a substantially closed end at the rear of the cabinet.
Access is gained to the open end of the drum by opening a door or hatch on

the fron f i jor art clothes dryer has a

signifi cgﬁ\(;&ifﬁﬁ%ﬁﬂﬁ) Eﬁiﬁﬁﬁ{“&&ﬁﬁaﬁt op |loading 20 laundry appliance.
It is a particular di sadvantage when washing has to be transferred from a
top | oadi ng cl othes washing nachine to a front | oading clothes dryer. US

Pat ent 3,FidH SOthedasentipgs a drum type clothes dryer including a belt
tensi oning arrangenent enabling reversal. 25 JP 2-274294 describes an

aut omati ¢ door opening and closing arrangenent for a rotary drum which
requires stopping the drumat a rotary position for operating a door
st opper Theoptesent ibventinn rglates Holepndopanmitanees and ihpagisylar sopppaer lagndran

engagenent released, state al.so brings the drum door into.a npon-novabl e
ot o T erapliGcEdot e el s a0y el et oA S b Bigs on g e oS
0028127 q&%ﬁri bes a laundry appliance including a rotating cylindrical drum
wth a ’

10

Summary of the Prior Art

Prior art clothes drying machines are generally of a type having a rotatable metal drum
supported within a rectangular cabinet. The rotatable drum includes an open end facing
15 the front of the cabinet and a substantially closed end at the rear of the cabinet. Access is
gained to the open end of the drum by opening a door or hatch on the front face of the

cabinet.

The prior art clothes dryer has a significant ergonomic disadvantage to a top loading
20  laundry appliance. Itis a particular disadvantage when washing has to be transferred from

a top loading clothes washing machine to a front loading clothes dryer.

US Patent 3,514,867 describes a drum type clothes dryer including a belt tensioning
arrangement enabling reversal.

25
JP 2-274294 describes an automatic door opening and closing arrangement for a rotary
drum which requires stopping the drum at a rotary position for operating a door stopper
provided on the drum door. Operation of the door stopper into an engagement released
state also brings the drum door into a non-movable state relative to the cabinet.
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hatch form ng part of the cylindrical surface. The drumis stopped to allow
di sengagenent of the hatch fromthe drum and engagenent relative to the
cabi net awotdesmieymencenent of an opening operation. |t PETARG/&OpPped
for the reversed process at the end of a closing 5 operation. US 5,678, 430
describes a top | oading automatic washe2with the drum provided to rotate
on a horizontal axis. The laundry carrying drum has a hinged opening and is
r et ai ned Wai 0028123 destebescoladuadty applianbe mdindiag synotatong aydishddcal dminbiveth a
sliding tub door, 10 EP 483909 descri bes a device for halting the drumof a
top | oadumgchu‘@nmmmm obthiesylindmen! yurfages Nihecdrnm ig stogped g l@ﬁﬂdlmgﬂa@mgt

pOSI tion

oadi ng. a6 BHEATraln 5 e G FhergSMsahihe v e aanseetBe epPisdienBap
0ad ng_ Rt 280k Al GHL iR SPL M RGBSR R B hoc RO GRS chl oFASILEAM |

provi ded m ato 1 eas par surroun

cabi net eERPse an access openi ng. Rocking, pivoting and sliding
arrangenents are 20 described. US 4,262,870 describes a retractable self

| evel i ng assenbly for supporting a Iaundry appl iance. The assenbly has
two spaced apart upwardly and outwardly angled slots for slidably

recei vi ngJpore 8vafﬁ0cdﬁscuhcmtomlop@mgtaut@nate@washﬁro’plmﬁlq@umgvmfedaﬁ rotate
adjustable 25 tension b &@'49 923 descrlbeé aelf Jevekt %
assenbl y Mg} hgiz Rhisc dlig kokn g%arzz-)fmgialsqny B Binged OPRRIEAN RN f or

verti cal errent l e S r t i ng pins
engaged \M’n@ﬂpr‘? Yjﬁkﬁéﬁ}ﬁ tb%ﬂW@r‘&%ﬁg ?ﬁgég\%teﬁaf? @%s?xdirgﬁ@cfo%%o WO
03/ 084459 PCT/ NZ03/ 00065 -3 US 3,954,241 describes a self adjusting

| evel'l'ing assenbly for an appliance with includes a pair of nounting

bracket s FR4$39090dsdfiBeyd Hévide frhialtirad thy dsivinfof alideloatlingdioreogadaxig ldvedry
menber. The | eg nenbers are interconnected by a cable such that they are
free to ghadhine in a loading and unloading position.

FR 2478151 describes a drum and hatch construction for a top loading horizontal axis

15  washing machine.

WO 00/28126 describes a top loading horizontal axis washing machine wherein user
access to the drum is provided by moving the drum at least partially out of a surrounding
cabinet to expose an access opening. Rocking, pivoting and sliding arrangements are

20  described.

US 4,262,870 describes a retractable self levelling assembly for supporting a laundry
appliance. The assembly has two spaced apart upwardly and outwardly angled slots for
slidably receiving pins which connect supporting feet to opposite ends of an adjustable

25  tension bar.

US 4,949,923 describes a self levelling assembly for an appliance with legs slidably
received through channels for vertical movement. Each leg is provided with outwardly
extending pins engaged within upwardly converging slots of a stabiliser bar.
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vertically relative to their correspondi ng brackets in a reciprocal

rel ati onship when not 5 supporting a normal proportional share of the
wei ght ofwbhs/osppsd i ance. US 4, 770, 275 descri bes a | evel | erdrovzoaobmdder
which has a pair of sliding legs telescopically engaged in respect of
upright tubes. A wire rope is fixed to-dpper regions of the |egs and
extends between the tubes. The wire is engaged with a support guide fixed
10 rel at iU®31954124d deachiless astelfatjusting legling adsepdlly desarr afpdmneae withfincludes

| evel i ng mechani sm for an appljance cabinet which anlgges a )

pol ypr opyA Réveof meunting brackessiaah provided ity sidicallyalaibtaplss dloog engaging leg

i nt erconnect e£d contjnuous.cable faqr  vertical Y t in wnison .
ol at § ve TEBHe HilEEdne i s iEfronaearh by s by by ety Bo5 RS Thife
for each ' : ] ' . [ 1.5 19 '

05/ 08016 "L Bl R fb e RE ek g bhokEt i Rl @BcalfeldhohtRpSoRLERL:
lint &iltg poﬁi%%aatﬁdlﬁldl‘ﬂphg)drﬂgnﬂrélﬁfe of theweibERNGISthErappliane:. end of the drum
and encircles the dryer O door. Lint is collected in a cavity in the

dryer door and renovabl e by renoving an outer face panel of the door.
Summary of the Invention 25 It is an object of the gr@esent invention to

provi de dJ$ %4Ad0.$78r dosaybep ilevedler don pladdesswbichy das pamair ahcliging legs
3?2gﬁ'vgtnﬁ%g%p@fa?ﬁfﬁl‘%ééé‘%ﬁfrg%ﬁé‘cihf&ﬂqi G b At T g s SRe PRt desgiams o
. N . _ ; ( 5
Sai d to dBh RS A EREE botled iR hbes” PRORAES biadsfF b b lpiE sbldied O

conmpnipsi Neiatide $GRiNGHdersthRundr Y hol ding drumrotatably supported within
sai d cabi net ?or rotation, said drumincluding a wall and a drum hatch

conprising a section of said wall, 5 a notor connected to drive rotation of
said drum a hatch engagi ng nenber actuable to couple said drum hatch to
sai d cabil®t3,9%nh962 describes a self levelling mechanism for an appliance cabinet which

5

includes a polypropylene foot at each corner of the cabinet. Each foot is interconnected by
a continuous cable for vertical movement in unison relative to the cabinet and to each
15 other. A locking wedge is provided for each foot for locking each foot in fixed relation

with the cabinet.

WO 95/08016 describes a bulk lint collector for a clothes dryer. An annular lint filter
rotating with the dryer drum extends from one end of the drum and encircles the dryer
20  door. Lint is collected in a cavity in the dryer door and removable by removing an outer

face panel of the door.
Summary of the Invention

25 It is an object of the present invention to provide a laundry drying appliance and or
associated parts and or associated methods which at least go some way towards
overcoming disadvantages of the prior art or which will at least provide the public with the

useful choice.

30 In a first aspect the invention may broadly be said to consist in a laundry machine



a controller operatively connected wwth said notor, said controller
configured to operate said notor to drive said drum sel ectively through
*each of :wa)ozasr4epeni ng operation in which said drum hat cirCrsNzgs/aioed by
said hatch 10 engagi ng nenber and said drumis rotated to expose an
opening, b) a closing operation, which—flot|lows a drum openi ng operation and
in which said drumis rotated to re-close a said opening with said drum
hat ch, awldmpeiping:wat er extraction operation. 15 In a further aspect the
invention may broadly be said to consist in a laundry machine conpri sing:
a cabinet, a M@gaﬁ% hol di ng drum rotatably supported within said cabinet

sect | on of _sandayny Hayfing WtiotafyAipbaARS it S BLRk FOERUGH Ry
a hatch %?%QPQ%IF%PWML%U@&}(& h&cﬁqgm\gﬁs%?g' 8l s86t10R HRda WP, Sai d cabi net,
and a controller e t

ratively connecte h said notor, said controller

confi gured toa AeREbAnEAED taTBE0E rdtatich bf saidairdmgdr um sel ectivel y through an
openi ng operation in which said drumhatch is grabbed by said hatch

engagi ng nenbarhatridergmigingimembies actwiabledd coople2Biddpos batwh tosaid capjindt pard
further aspect the invention may broadly be said to ¢onsist _in a drum

openi ng oper atGoBfrollst AResptivabrianacetsApyitls s3d metersiaig soptrollenconfiearedip t he
drum at a drum apeni ng, speed, .30, b vi.ng, a.hatch en ing nenber to
coupl e a ORSHAHSHEMHOEHQ ¥ saifai TP BRI ABY NZ03/ 00065 -5 drum
to a stationary cahi : j iQVEru P ing
rotation of safd d?bﬁwe%%oﬁélgpﬁggg%}ggég&ghe mbgtrr?%liqé %%%dmgﬁﬁgﬂg@

sai dipo consist i neﬁﬁ@hg%ﬂbemﬁr@ﬁa BeiA is PothRdNEeXpsRLdl Hgediiig,ough a
cl osing operation, the |aundry machi ne having a cabinet, a drum a notor
ener gi sabl e t b)r ot atdodihg ogerationpwhidhhfetlowsfaadruar epemingopeatios endin edidhon,
a

said drum is rotated to re-close a said opening with said drum hatch, and

c) a water extraction operation.

15 In a further aspect the invention may broadly be said to consist in a laundry machine
comprising:
a cabinet,
a laundry holding drum rotatably supported within said cabinet for rotation, said
drum including a wall and a drum hatch comprising a section of said wall,
20 a motor connected to drive rotation of said drum,
a hatch engaging member actuable to couple said drum hatch to said cabinet, and
a controller operatively connected with said motor, said controller configured to
operate said motor to drive said drum selectively through an opening operation in which
said drum hatch is grabbed by said hatch engaging member and said drum is rotated to

25  expose an opening,

In a further aspect the invention may broadly be said to consist in a drum opening
operation laundry machine comprising the steps of:
a) rotating the drum at a drum opening speed,

30 b) moving a hatch engaging member to couple a hatch portion of the rotating



sliding hatch in said drum and a hatch engagi ng nenber actuable to couple
said hatch to said cabinet, said nethod conprising the steps of: a)
ener gi si ryoajogr48r i ve notor to rotate said drumin a di re®CIToNZ08/00065 1 Nng an
10 opening in said drumtoward said drum hatch, said drum hatch held in
position relative to said cabi net by saidd hatch engagi ng menber, b) noving
sai d hatch engaged nenber out of said position of engagenent with said
hat ch once sai d hatlcimhas stazotaeyicebifiet,| y cl osed position. 15 In a further
aspect the invention may broadly be said to consist in a nmethad of
operating a KhundstpPREtEthelrtver oty after pdetcioRspERGIqtaton o %alaé\HH%y
machi ne having a cabinet, a drum a notor energisable to rotate the drum
in either a forward or a reverse direction, a sliding hatch in said drum

ol T o FGRAAGPETRERRen fGh AR 0By BRUBLEo3Bh s elidd GHRbErARY 41e!

until such tinme as e drumis once nore, sal

conpri si NgindP middBirkd @RSugh a c2dsih@bpeiatidns tHedladhde mAckindiHa9tid #Rab@elrd Ng
an opening in said drumtoward said drum hatch, said drum hatch held in
posi t i on dewhad imeott encsgisabledbirotate the dremi it dithiec h fervgardiong reeersedirebfion, a
detecting stopping of said drumrotation. 25 In a further aspect the

i nvent i osliding hatdhuian spiddrugmiandiadhatdnengagingimgmbstipeipgblede kpvele saishiptelstong:
a cabinet,. a | aundry, hol di drum rofat abl y .supported within said cabinet
for rotathigfabistpaidmeth ‘?IHETI%‘ngBe ét%%gf' and a drum hatch conprising a

L%, 8 UGS o S e AR

drive rotati of) of & engagl ng e r ac 0 cou

sai djgr um hatch 1 0 opghigGANAIE drutcivarl ld BAIA HARHE RalPUrARGREH Beld BN
sai d cabinet only en fully closed, and a controller operatively connected
with said notor, sabgitioantlativees sadfabinet &g skl hatch engaging member,

b) moving said hatch engaged member out of said position of engagement with

said hatch once said hatch has reached a fully closed position.

15 Ina further aspect the invention may broadly be said to consist in a method of operating a
laundry machine through a closing operation, the laundry machine having a cabinet, a
drum, a motor energisable to rotate the drum in either a forward or a reverse direction, a
sliding hatch in said drum, and a hatch engaging member actuable to couple said hatch to
said cabinet until such time as the drum is fully closed once more, said method comprising

20 the steps of:

a) rotating said drum in a direction to bring an opening in said drum toward
said drum hatch, said drum hatch held in position relative to said cabinet by
said hatch engaging member,

b) detecting stopping of said drum rotation.

25
In a further aspect the invention may broadly be said to consist in a laundry machine
comprising:

a cabinet,

a laundry holding drum rotatably supported within said cabinet for rotation, said

30  drum including a wall and a drum hatch comprising a section of said wall,



5 operate said notor to drive said drumthrough a closing operation,
including rotating said drumin a direction to bring a drum opening toward
sai d drunwbaBog74s9 re-cl ose said opening with said drum PaTmNz03/00085
detecting stopping of said drumrotation. In a further aspect the invention
may broadly be said to consist in a druf-hatch engaging 10 nmechanismfor a
| aundry appliance including a cabinet and a drumrotatable in said

cabi net, sai d ameotoacbenectedty duvamptation ofisaidatreim, engagi ng nenber, a
connection between sai d drum hatch engagi ng nenber and said cabinet, said
connecti on pr @haghengegingmembsnactyablesp goepla sridArum katehtn sid pebinet sy¢tom a
first 15 (.non, en enment ) sition.to.a second,(e ement,) sition, an
act uat or & Sﬁtﬂ/léatg]g?f&f}’dfe&ﬁ}lﬁ%%Wé@&g@?%@etﬁﬁ%&ﬁgﬂgﬂﬁg&ﬂ&§gi ?J‘P irst
position and_sg] it ] . , i

said catch rrer%bcgorn %gﬁlg?gﬁ %aﬁg;éfr%échaegﬁdg‘%tt@g?1 ru%ﬁsagglggﬂt?%éﬂc%n C img{r%lﬁ
provi gi n%lpfefhrte Y SRBBE tokirividatd AR thrEBERE ClRRTGRiRator, iAdLdP@ToldtNg said

adj acent the skin of said drumto a second positiion further displaced from
t he rot atdr@m i@axa gireofiors & dridguandiaropeaing fowat saod drumrhateh tapetbsalzaidrent
on said drum hatch engagi ng nenber adapted to engage and |ift said catch
menber f openiig With isaigtdrposhattbrandodesedtingssdeppitg wbshid dnnbiotativbnent of said
25 catch nenber toward said abutnment in an opening rotation of said drum a
cl osing abutnent on said drum hatch engagi ng nenber, circunferentially

facin ai d.r ed tment .. to _bu I nst. | >at: j .
chosi g 1oaderBRPEPeRE TEnieh Y hloAl N0 iio RELShsitan B PRGN eH Snheipe
dru sai r t i : : 030, Chiki n f i Kin
ot Ua1p o LiecHARRAE Ko WISy ARHENEY ifcIfding s SHbERILAL AR aRile dh P
PCT/ NZ03/c@BRe®, said’meEldiesm (dompristngecond position) to entrap said catch

menber in its second position, froma point imediately after first
engagenent of asdriuch hatolpedgaging meerhberhir ough t he renai nder

a connection between said drum hatch engaging member and said cabinet, said

connection providing for movement of said drum hatch engaging member from a first
15  (non engagement) position to a second (engagement) position,

an actuator to move said drum hatch engaging member between said first position
and said second position,

a catch member,

a connection between said catch member and a sliding hatch of said drum, said

20  connection providing for movement of said catch member between a first position
adjacent the skin of said drum to a second position further displaced from the rotation axis
of said drum than said first position.

a ramped abutment on said drum hatch engaging member adapted to engage and lift
said catch member from said first position to said second position by movement of said

25  catch member toward said abutment in an opening rotation of said drum,

a closing abutment on said drum hatch engaging member, circumferentially facing
said ramped abutment, to butt against said catch member in a closing rotation of said
drum,

a catch member support surface on said drum, said support surface tracking the

30 circumference of said drum skin at a level to cooperate with said drum hatch engaging



of an opening rotation of said drum 5 In a further aspect the invention
may broadly be said to consist in a |aundry machi ne conprising: a cabinet,
a | aundr ywbeB@smge drum rot at abl y supported within said calbCAezo8/o0065
rotation, said drumincluding a wall and a drum hatch conprising a section
of said wall, 10 a notor connected to drive rotation of said drum and a
drum hat ch engagi ng nechani sm as descri bed above, wherein said cabinet

i ncl udes memben(@sis sgendpysition) tsentrapssacd satch mesahar inlits pgcomdgosiion, froum

hat ch engagi ng nenber includes an outward surface_ positjoned to occupy and
subst ant ipeintymeneshately affrdustingagementolsaidmsmpad abyiment throjghthe feroaingss d
drum hat ch. _engagi nhg nenber.in,said second position. 15 In a further aspect
t he inver??i 8 %r‘?'gyl%%%qurw%?“l to consist in an actuator nmechani sm
conprising: a first gear rotatable about an axis through its centre and
including a plurality of teeth arranged al ong one circular circunferenti al
portien, 18% furflier \WBp&Q@athe Qhveriiont @Ay ibrbddly el daidtd eahsibomm Nalmk-RPhechaout
an axis along its centre line, and including a spiral thread engaged with
t he teet ltoafprisaigl circunferential portion of said first gear, and a notor
connected in a driving relationship wth said drive gear, said first gear
and sai d drive ab#reti ncl udi ng means for providing a positive stop at

25
ST T A GRS S A el b AL
el S e RN SR SR G G 3 chen

remoygbl e front pasietordidttedt (AGHIE Rbtation T Gid APhChind RAGRINP haflY EfPHpshe

structure,
mechanism as described above, wherein said cabinet includes an access opening for user

access to said drum, and said drum hatch engaging member includes an outward surface
positioned to occupy and substantially close a space between said cabinet and said drum

with said drum hatch engaging member in said second position.

15
In a further aspect the invention may broadly be said to consist in an actuator mechanism
comprising:
a first gear rotatable about an axis through its centre and including a plurality of
teeth arranged along one circular circumferential portion,
20 a drive gear of substantially cylindrical form rotatable about an axis along its centre

line, and including a spiral thread engaged with the teeth of said circumferential portion of
said first gear, and

a motor connected in a driving relationship with said drive gear,

said first gear and said drive gear including means for providing a positive stop at

25  either end of a maximum intended rotation of said first gear.

In a further aspect the invention may broadly be said to consist in a laundry appliance
including:
a cabinet, base or surround structure, including an attachment for a removable front

30  panel,



a drum a drum support structure supporting said drumfor rotation, a
novenent interface between said drum support structure and said surround 5
st ruct ur evoaBlogmbng sai d drum support structure to nove b@CENA3/B0065
operating condition wthin said cabinet or surround structure and behi nd
said renmovabl e front panel, and a nmintenance condition with said

renovabl e front panel renpbved and wherein said drum and said drum support
structure ar e aatnmosable feorti paneltfonhitachdney os sald cabiniet) basther smeindstructieej ned
by said cabinet or surround structure. 10 In a further aspect the invention
may broadly b@dumd to consist in a self adjusting foot arrangenent for an

oTh SaTd cabiibin SOH SRR REPPATRRSEIEA T Far TP cabi net - Spaced
t f id_fi i t i

B firet sodimovelen® RSy Betfesh Said dri QAR S PhAl R QoY

socket, JeaRAhIfRAhg RERE i APpbtAthald 18 AR ERekEhn opBfAtiiR\alltRn

along an axis into and out of Said second socket, and a non-extensile band
many ti megithihdaid tdtinet drssurvuaknessiurt iand behindseid easoahbledireht pafiel, iandta
socket, passing into said first socket to bear said first foot, and fixed
at its owhantesauce gpndigiod veidremd remokahle frons phng) removed and wieraindaidslium t o
bear said second foot. In a further aspect the.invention may broadly. be
caid to GBASALL gﬁwm SURRAT} swtu%qarﬁ@ti%f SUboﬁtng’ri’é]é(ré?ROSF ousside, tha Sneiqpe

cabi net, id.arrangenent. conprisin 5 a first socket connected with said
cabi net, (%%Qggg)ﬁéagg%ﬁ?etc%ﬁﬁﬁg’t"é‘& S&}‘Yzwresai d cabinet, spaced apart from
said first socket, a first foot downwardly protruding fromsaid first
socket, and noveable along an axis into and out of said first socket, a

second f gfta Rirgier UshHatd the Mvefbfl nsAClHRAdEO6K did tarRdnsiY BEH kel f aldpigngfoaxi s
into 30 and out of said second socket, and WO 03/087459 PCT/ NZ03/ 00065
arrangement for an appliance cabinet, said arrangement comprising
a first socket connected with said cabinet, a second socket connected with said
cabinet, spaced apart from said first socket,
15 a first foot downwardly protruding from said first socket, and moveable along an
axis into and out of said first socket,
a second foot protruding from said second socket, and moveable along an axis into
and out of said second socket, and
a non-extensile band many times wider than its thickness, fixed at one end at said

20  first socket, passing into said first socket to bear said first foot, and fixed at its other end

at said second socket, passing into said second socket to bear said second foot.

In a further aspect the invention may broadly be said to consist in a self adjusting foot
arrangement for an appliance cabinet, said arrangement comprising
25 a first socket connected with said cabinet, a second socket connected with said
cabinet, spaced apart from said first socket,
a first foot downwardly protruding from said first socket, and moveable along an
axis into and out of said first socket,
a second foot protruding from said second socket, and moveable along an axis into

30 and out of said second socket, and



-9 a flexible non-extensile tie fixed at one end relative to said first
socket, passing through said first socket, including over and upper

beari ng swofoawgr4sd said first foot, passing through sai dprsemmaoamotket ,

i ncludi ng over an upper bearing portion of said second foot, and fixed at
its other end relative to said second s@cket. 5 In a further aspect the
invention may broadly be said to consist in a laundry appliance including:
a cabi net or sulexxablechat-extensitetie fixeddit ngezndaglativgltb santifiest packetpopassinge
wal ls extending forward fromsaid rear wall and connected wth said_rear
wal | al onroashdiaid higst scoketdacludimne avesand nppaseveasingnattacs ofi ynd Japaagtde

I'l's, f i nel udi front, f d i dl d
S de- 1 ac@e5uRE HBRUEh S AErRhs Gyt Dalig R P ibsr ek ried ol dal”

d [ : [ he f d f

ara s aceyild B EEIRIE et 8 R B een each oaid

buttigg forward edge of said side wall 15 and rear edge of said side face
portion, a |locating engagenent between the |ower rear edge of said front
panel andntahfarthepwaspect tlominvedton ahays broddbube saiddostonsist un e, lawndrp@apghaice

i ncluding a downwardly extending perinmeter flange surrounding or

subst ant ita¢lugingur r oundi ng an upper edge of said front panel, side walls and

rear wall, and a_ .20 securenept hol di ng,daown said t deck. In a further
aspect the | nichiiET HasUEPURUSTULHIE SRIGBE oo Rt ovall and & ParrRIcsideyy
appl i ance_i ncl udi ng: i I r i i
ot achmonr e Ear GERESAT bt w IS ER oSl g - B oining
strugpur eed%b'sf)@&{&'bﬁ& RRbibed CHMdQEd ThahiPside whl@r i ve motor with a drive
pul ley, a belt passing around sald drive pulley of said drive notor and
around sai d drafnt panel including a front face and pair of rearwardly turned side face portions,
connected with said front face along their forward edges and extending rearwardly from
said edges to abut the front edges of said side walls of said cabinet,
a locating engagement between each said butting forward edge of said side wall
15 and rear edge of said side face portion,
a locating engagement between the lower rear edge of said front panel and the
lower front edge of said surround structure,
a top deck including a downwardly extending perimeter flange surrounding or

substantially surrounding an upper edge of said front panel, side walls and rear wall, and a

20  securement holding down said top deck.

In a further aspect the invention may broadly be said to consist in a clothes drying
appliance including:

a cabinet or surround structure, including an attachment for a removable front

25  panel,

a drum,

a drum support structure supporting said drum for rotation,

a drive motor with a drive pulley,

a belt passing around said drive pulley of said drive motor and around said drum

30 for driving rotation of said drum in a direction dependant on the direction of rotation of



30 for driving rotation of said drumin a direction dependant on the
direction of rotation of WO 03/087459 PCT/ Nz03/00065 -10- said notor, and
a belt teweioengng device including a pair of spaced apart PCEMNZA0GNINGE)

pul | eys, each having an axis of rotation substantially parallel with the
axis of rotation of said drive pulley;1®th the |ine between the centres
of said tensioning pulleys separating said drive 5 pulley fromsaid drum
sai d t ensanhmotprpamd eys spaced sufficiently close to inpinge upon the path
of said belt passing around said pulley and said drum and a biasi ng agent
pressi ng sai d apdlt epsionsygdeyvicainslulinga pair of spaced apark ignstaningpuilexse gaghon
may broaqdly. be said t onsi st, in a. clot dryi 10 | . ance i.ncl udi ng:
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ai d bacd R DR TR bel S hPEEnER JER BRs{onii P ALRAR R b kv T
includgin [ AR i ' f f ' mpih @

out | etg e éﬁl @gr@ ngﬁa gxhaus’t§ ﬂ%ﬁ%@%%l%gg%lggs %aj{b ﬁggﬁéiffj&ebrgsye@g%ftggt ure and&{1

i ncl udi ngh@mpadiiof ehidobelt passingiateushsaidopslteys andichidr drumndarehaibihghg pgent
positioned to mate with said outlet of said outlet duct with said drum
suppor t i myessingisaidpelleys trwasgdeawtdmm. positi on on said base 20 structure.

In a further aspect the invention may broadly be said to consist in a
clothes drying appliance including: a base structure, 25 a drum a drum

. d d y ' .
o o Thoy Eilhe FHREP e, BRsBRnl i Bty 1R, 06 BH8H i et ER e,
basel%”%@ﬁéﬁ‘ee in%[hdifx‘%'et duct supported on said drum support and i ncl udi ng
an outl et "end connect e

a base structure,

a drum,

a drum support structure supporting said drum for rotation,

a movement interface between said drum support structure and said base structure,

15 an outlet duct supported on said drum support and including an inlet end connected

with an air outlet of said drum and an outlet end, and

an exhaust duct connected with said base structure and including an outlet port
outside said base structure and an inlet port positioned to mate with said outlet of said
outlet duct with said drum supporting structure in an operating position on said base

20 structure.

In a further aspect the invention may broadly be said to consist in a clothes drying
appliance including:
a base structure,
25 a drum,
a drum support structure supporting said drum for rotation about a horizontal axis,
a movement interface between said drum support structure and said base structure,
an inlet duct supported on said drum support and including an outlet end connected
with an air inlet of said drum and an inlet end, and

30 an inlet air heater is fixed to said base structure and includes a cowling with an



with an air inlet of said drumand an inlet end, and 30 an inlet air heater
is fixed to said base structure and includes a cowing with an WO 03/ 087459
PCT/ NZ03/W008mh874541 outl et end, said outlet end of said ceeriNg3possti oned
to mte with said inlet of said inlet duct with said drum supporting
structure in an operating position on shld base structure. In a further
aspect the invention may broadly be said to consist in a laundry machine 5
conpri si natlebend shidedutled ehd ofidaid dowtlitignepsitiamadrtotrastalwiyh said polet efisaid irklen
said cabinet for rotation, said drum including a drumend including an
annul ar skict withoaid daum aupperipasuycss o an epesating pesiionurssd base stoiCtEy e
rotation of said drum 10 a light source positioned in said cabinet to
illumnate a | ocation through which said annular series of deformties are
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connegt e Yﬂﬁrﬁi i d notor, and said light detector, said 15 controller
configureg to olg%rate said notor to drive said drum and to receive signals
from said |ighdabileitect or and process said signals to determne rotational
characteristics of said drum In a further aspect the invention may

broadl y eelasady haldgndiust ratatably suppdrtedmaidhinsaid 2abisetrfuor rotaiwpn, aaidabinet |
a laundry hol ding drumrotatably supported within said cabinet for

rot at i on,neHAmg Fduwm ppd FQS%IW%Qgén\ﬂﬁmqlafaﬁﬁﬁesaOde&‘H?%hﬁRﬂﬁe‘%é?fﬁffﬂ’élieﬁg a section
of said wall,
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operating sai Gnéuilaseflesfof @dfBenticdR@E Phdsed by rotation of said drum,
a light detector receiving reflected light from said light source off said drum end,
and
a controller operatively connected with said motor, and said light detector, said
15  controller configured to operate said motor to drive said drum, and to receive signals from
said light detector and process said signals to determine rotational characteristics of said

drum.

In a further aspect the invention may broadly be said to consist in a laundry machine
20  comprising:
a cabinet,
a laundry holding drum rotatably supported within said cabinet for rotation, said
drum including a wall and a drum hatch comprising a section of said wall,
a motor connected to drive rotation of said drum,
25 a controller operatively connected with said motor, said controller configured to
operate said motor to drive said drum, and including means to detect presence of items

extending out from within said drum prior to operating said drum in a laundry operation.

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

30  machine comprising:



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

| aundry drying 30 machi ne conprising: WO 03/087459 PCT/ NzZ03/00065 -12- a
cabi net, woloawsmdsy hol di ng drum rot atably supported wi thi rCTaizd3/oaiss net f or
rotation, said drumincluding a wall and a drum hatch conprising a section
of said wall, said drum form ng an encldsure together with at |east one
stationary end surface centred on the axis 5 of rotation of said drum a
not or connect eccabinety i ve rotati on of said drum air novenent neans for
nmoving a flow of air through the interior of said drum  said drum

i ncl udi ng an auenedrydpéding glrumnrotasablyrsuppertes wathan spigh eabingt fonraiation, saisul ar

filt . ext endi t i ph f._ the dr. tlet and. i
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bet wegn SgirgtafibhlogadUetinfnd said drum external of said annular filter
screen. 15 I'n a further aspect the invention may broadly be said to consi st

in a laundry dryibrg conheditde davpritaiingof saidakinmet , a | aundry hol di ng drum
rotatably supported within said cabinet for rotation, said 20 drum

i ncl udi ng a walit mavementdneanshfar ohoviogprilay of air thewrghdhe antesiar df saiflldrumai d
drum formng an enclosure together with at |east one §t ationary end
surface cent r saidgHuinachding apputleiopenipg ceprePRyIy YL %f’tmfbﬁnaé%ﬁ@?}%l%‘d to

O v oS oS M, B PBHSIE ST e TR M Gl
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an annular sliding seal between the distal annular edge of said annular screen and
said outlet duct, and
an annular sliding seal between said outlet duct and said drum, external of said
annular filter screen.
15
In a further aspect the invention may broadly be said to consist in a laundry drying
machine comprising:
a cabinet,
a laundry holding drum rotatably supported within said cabinet for rotation, said
20  drum including a wall and a drum hatch comprising a section of said wall, said drum
forming an enclosure together with at least one stationary end surface centred on the axis
of rotation of said drum,
a motor connected to drive rotation of said drum,
air movement means for moving a flow of air through the interior of said drum,
25 said drum including an outlet opening centred on its axis of rotation, and an annular
filter screen extending from the periphery of the drum outlet and rotating with the drum,
said annular screen being connected along a proximal edge to the drum,
wherein said filter screen defines a lint collection zone, and said lint collection zone
is separated from the general enclosure of said drum by one or more perforated cover

30 panels supported to be fixed relative to said outlet duct.



filter screen extending fromthe periphery of the drumoutlet and rotating
with the drum said annul ar screen bei ng connected al ong a proximal edge
to the drwmosmkmsei n said filter screen defines a |int colricamzoenomwsne, and
said lint collection zone is separated fromthe general enclosure of said
drum by one or nore perforated cover -303 panels supported to be fixed
relative to said outlet duct. WO 03/087459 PCT/ NZ03/ 00065 -13 In a further
aspect the invention may broadly be said to consist in a |laundry machine
conprising: a cabinet, 5 a laundry holding drumrotatably supported within
sai d cabilpet further aspeatithe iInveatign maybreadly bei sad 0 faRIStINGA Aundgynmashine
conprising a section of said wall, a notor connected to drive rotation of
sai d druﬁgn\%’épﬁn said drum hatch is configured to close

circunferenti %léaéine‘f‘“h a |l eading edge of said drum hatch approaching the
| eadi ng edge of remaining of said wall, said 10 | eading edges having an

i ntended complyahghdryHAGRE REM fotaRblyStipPotte@H ififin SSidetbSMATEEr sthedh, tshrt
into position of a Supple but lineall'y stiff material between said |eading
edges ddrimdncludiig & wadlsinkad desins hatdhaontprising b seetiat ofveaid ovadlai d drum wal |
at a position displaced further fromsaid intended fully closed position
than the thi clamastrsbnaedted tndiypratatdon obsaidsuingn. 15 In a further aspect

compr{ 51 ng: A ORI 4R BT KON BERG O P oA ey R AR PR toecine,
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cont r ol | gpcl @Htiigterwsditich of a supple but lineally stiff material between said leading edges
during closure restrains said drum hatch relative to said drum wall at a position displaced
further from said intended fully closed position than the thickness of said interposed
obstruction.

15
In a further aspect the invention may broadly be said to consist in a laundry machine
comprising:

a cabinet,
a laundry holding drum rotatably supported within said cabinet for rotation, said

20  drum including a wall and a drum hatch comprising a section of said wall,

a motor connected to drive rotation of said drum,

a hatch engaging member actuable to couple said drum hatch to said cabinet, and

a controller operatively connected with said motor, said controller configured to
operate said laundry machine and an initialisation procedure including:

25 rotating said drum through an angle sufficient to fully close said drum hatch if said
drum hatch began in a fully open position, attempting to actuate said hatch engaging
member to decouple said drum hatch from said cabinet and detecting whether actuation
occurs, subsequently commencing a drying procedure if actuation did not occur and

executing a drum opening procedure if actuation did occur.

30



operate said | aundry machine and an initialisation procedure including: 25
rotating said drumthrough an angle sufficient to fully close said. drum
hat ch i f waiod/osdsum hatch began in a fully open position, pariNawpbooag t o
actuate said hatch engaging nenber to decouple said drum hatch from said
cabi net and detecting whet her actuationl4occurs, subsequently comencing a
drying procedure if actuation did not occur and executing a drum opening
pr ocedur &d those skiled amthei agt tecghich tBe inn@ndignaelatBsImREY chmagis00068structipnTo
those skilled in the art to which the invention relates, nmany Qﬁanges in
const r uc@pdnwidgly diffeang cmbodipicnts andcwp ﬁtﬂ%maﬁg tﬁ%ﬂPY%’&tQ“oWé ofugeRY

invention will su st, . thensel ves, Wi t hout.,departing f t.he.scope of, the
i nvent i ofNIBS¥eS \%&Eo?trpepﬁxgugp%%qﬁ]égscqﬂe&fﬁﬁq ﬁfﬁ%tl%?%sc({egxgnﬁp&ﬂlgﬁag?rﬁged
descripti h j r i at | i be
i any” s Shlisy R s BoSuBl Y beg B KRBt Nilysftetll SRY St G

Cr 0ss5seghicAldd tobél ﬁ;}ege@g& gfmﬁflgpm the right side) through a clothes
dryer according to the preferred enbodi nrent of the present invention. 10
Figure 2 is a cross sectional front elevation through a clothes dryer
accor di n@REEF DESOCRIPIAON OFIHE RRAWING®R: present invention. Figure 3

is an isonetric view assenbly drawing, fromthe rear, show ng the drum and
15 hatch engagenent nechani smof the dryer of Figure 1. Figure 3Ais an

I d_ vi f th i f. Fi . 3 d.ncl udi h h., Fi B i
o 1 S a2 Bl L SR LM DS Rl TR R 2o
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enl ajged view of the bearing region of Figure 4. Figure 5 is an enlarged
view of the region of Figure 2 including the air outlet end of the
Figure 2 is a cross sectional front elevation through a clothes dryer according to the

preferred embodiment of the present invention.

Figure 3 is an isometric view assembly drawing, from the rear, showing the drum, and

15  hatch engagement mechanism of the dryer of Figure 1.
Figure 3A is an enlarged view of the region of Figure 3 including the hatch.

Figure 3B is an enlarged view of the region of Figure 3 including the hatch engaging

20 member door and side housings.

Figure 4 is an enlarged view of the region of Figure 2 including the air intake end of the

drum.
25  Figure 4A is an enlarged view of the bearing region of Figure 4.

Figure 5 is an enlarged view of the region of Figure 2 including the air outlet end of the

drum.



drum WO 03/087459 PCT/ NZ03/00065 -15 Figure 5A is an enlarged view of the
upper end of the lint filter housing and bearing region of Figure 5.

Fi gur e 5BVvD3msr46nl ar ged vi ew of the | ower end of the |inPCriNZvgpoddusi ng
and bearing region 5 of Figure 5. Figure 6 is a cross sectional side

el evation (fromthe right side) throughla—clothes dryer according to the
preferred enbodi nent of the present invention, shown in an operating

conf i gur dtigune 3 tik ahrenlahgadh viiew|of the oppdr etd ofithedmt filtes housingsandsbearingnal
side elevation (fromthe left side) through a clothes dryer according to
t he pref degied ofdigfierient of the present invention, the position
corresponding to the start of a drum opening operation or the concl usion of
a drumclosing operation. 15 Figure 8 is cross a sectional side elevation

(fromtheg; i.de) [ : d

erbodi moniEaP TS mrepkERPY PRt @i e Bid Bine RRCARG SR PR IR
a drum opgFipgeder ation. 20 Figure 9 is a cross sectional side elevation
(fromthe right side) through a clothes dryer according to the preferred
enbodi nent of .the present invention, shown in an operating configuration
with the drumfully open. Figures 10 and 11 are sjde el evations of a drum

hat ch endagimed sssenvss gectionah sidaral¢vationféropu thewight delthronghomclathasadryer
o engagtrRi BRI T6rTe G anaadiERRET o aih RLEEIPTE AGRYR D HRSERing,
o000 MEREAR P ChSUTy Bi peloek soram of he control system o
i nveRpi on. WO 03/ 087459 PCT/ NZ03/ 00065
Figure 7 is a cross sectional side elevation (from the left side) through a clothes dryer
according to the preferred embodiment of the present invention, the position
corresponding to the start of a drum opening operation or the conclusion of a drum closing
operation.
15
Figure 8 is cross a sectional side elevation (from the left side) through a clothes dryer
according to the preferred embodiment of the present invention, the position

corresponding to during a drum opening operation.

20  Figure 9 is a cross sectional side elevation (from the right side) through a clothes dryer
according to the preferred embodiment of the present invention, shown in an operating

configuration with the drum fully open.

Figures 10 and 11 are side elevations of a drum hatch engaging assembly, with partial
25  cutaway revealing an actuator mechanism. Figure 10 shows the drum hatch engaging
member in a non-engaging position. Figure 11 shows the drum hatch engaging member in

an engaging position.

Figure 12 is a block diagram of the control system of the dryer according to the preferred

30 embodiment of the present invention.



-16 Figure 13A is an enlarged view of the front foot region of Figure 1.
Figure 13B is an enlarged view of the right side foot region of Figure 2.
5 Figure Wo 3e8an9 enl arged vi ew of the upper rear regi on ®CTRZYaN@61

showi ng the joining between the rear edge of the top deck and the upper
edge of the rear face of the cabinet. —Fpgure 15 is a fl ow di agram showi ng
t he sequence of operations of the drum opening 10 nethod according to one
aspect of the present invention. Figure 16 is a flow di agram show ng the
sequence of operations of the drumclosing nethod l:accor ding to one aspect
of the phagwist!3disesn ewlargedsyiey qfithe frpat foptregionrad Eigareoly di'agr am showi ng
t he sequence of operations of an reinitialization procedure according to
one aspect of the present invention. Figure 18 is a view of the nmain drive

bl y k. Lnel L ' ' : df
nousi ng, Fpte e A Tfec Ve d BYAERRCSLL roo SRR HIEAR 107 20 i cved

from kel ow and to the rear, and w thout other conponents shown. Figure 19
is an assenbly drawing of the belt tensioner assenbly. Figure 20a is a side
el evat i ofFigiret Feishel énlaggesl vdioerofahe eippby reat régigurof Figureals slaseiagithe joinifg and
showi ng the pulley carrier in a position of maxi numbelt take up. Figure
20b i s abstwecrethevgar edgendf thadomdeak anhthicamper adgeabihg rear fare of thei@bingy.
assenbled and showing the pulley carrier in a position of mninum belt
take up. 30 Figure 21 is a view looking into the belt tensioner assenbly,

br acket , TGty 7 h et Rotiide 35 FEllehiey s 888itions bf AP HEm WHRERIE
dri quasgﬁgpba a'b&ﬁldmg &go&ea\dstpfe&tedﬁhe2)§éseﬁflﬂweﬁﬁbﬂ.e motor and through the

exhaust et duct, Tan an an housing. 5 Figure 23 is a cross sectional
side el evation of the portion of the machine including the fan, fan
housi ng and exhaust outlet port.

Figure 16 is a flow diagram showing the sequence of operations of the drum closing

method according to one aspect of the present invention.

15 Figure 17a to 17c are a flow diagram showing the sequence of operations of an

reinitialization procedure according to one aspect of the present invention.

Figure 18 is a view of the main drive assembly, including motor and housing, belt

tensioner, fan and fan housing, all assembled to a side chassis panel and cross rails,
20 viewed from below and to the rear, and without other components shown.

Figure 19 is an assembly drawing of the belt tensioner assembly.

Figure 20a is a side elevation of the belt tensioner assembly of Figure 18, as assembled

25 and showing the pulley carrier in a position of maximum belt take up.

Figure 20b is a side elevation of the belt tensioner assembly of Figure 18, as assembled

and showing the pulley carrier in a position of minimum belt take up.

30 Figure 21 is a view looking into the belt tensioner assembly, as assembled adjacent the



Figure 24 is a cross sectional front elevation of the portion of the |ower
| eft side of the 10 nmachine show ng the heater and heater housing and its
j uxt aposiwioaa/08i4sh the hot air inlet duct opening in an @®EErNZBOG6S
position. Figure 25 is a view of a rear foot arrangenent according to an

al ternative enbodi nent which incorporalés a self |evelling nechani sm
governed by a restraining band. 15 Figure 26 is an assenbly draw ng of the
sel f | evehbtongupmot becket deokeng fiwin Bbgus.e 25. Figure 27 is a cross section
of the self levelling foot arrangenent of Figure 25 taken along a line
coaxial with the restraining band. 20 Figure 28 is a view of a front foot
according.to alternative enbodi pen, erein t . r edge of the
Suppor 1 Tieded? Sargossrechendiore Heplruadrtyedspem Bl ing s SclekaSonpt i ng
rail incog r ' f i j ' action over the
Front oo vesBoRE g Zhishen R eRh i bRticRhRL Mh QR Ml RbLIAE PP, Lo el
tensigner, generally simlar to, but sinpler than the belt tensioner of
Figures 19 to 22. The belt tensioner of Figure 29 is particularly suitable
wher e t h&FiguteVZ3 isoi @rioss settionat side retdvacidntod tixe portiba dfothe madhiekinchaiisg the
during reversal. 30 Figure 30 is an assenbly drawi ng of the belt tensioner
of Fi gur dapgfan\housdgosirashapgoutie0 000065 -18 Figure 31 is a view of one

end of a drumlid | eadi ng edge bracket, according to one preferred
enbodi ment which includes a first |abyrinth arrangenment. 5 Figure 32 is a

Toer ¢ he TESE 2, SOTBENE lotlcla) FAAP SRyl M Tk DOORHInG ok BFIERY IR Bk ¢ ©
COW'l@”E%Qélﬂ?é g}ﬁsewlar%gt%@ee h@a{)t?@élﬂﬁﬁ@%@ér Ho%ing%ag{squ bb&itibASvitAR% HoPdiR inlet

arrangenent o r Figure 31. igure’33 I's a cross section

show ng chinepéniag i®hnoperdtigdo’dticedge bracket of Figure 31 10 to the

| eadi ng edge of the drumlid and the connection of the edge conponent of
Figure 32 to the correspondi ng edge of the drumskin and to its respective
vane. Figure 33 illustrates the requirenent for conplete engagenent of the
| abyr i nt HigvreahdinkMies’ pba redfetoot grrapgementyaccording to an alternative embodiment

which incorporates a self levelling mechanism governed by a restraining band.

15
Figure 26 is an assembly drawing of the self levelling foot arrangement of Figure 25.
Figure 27 is a cross section of the self levelling foot arrangement of Figure 25 taken along
a line coaxial with the restraining band.

20

Figure 28 is a view of a front foot according to an alternative embodiment, wherein the
lower edge of the supporting side panel is fixed to a plastic stiffening rail. The stiffening

rail incorporates bearing features for providing pivoting action over the front foot.

25  Figure 29 is a side elevation of an alternative belt tensioner, generally similar to, but
simpler than the belt tensioner of Figures 19 to 22. The belt tensioner of Figure 29 is
particularly suitable where the drive motor can be controlled to provide lower shock loads

during reversal.

30 Figure 30 is an assembly drawing of the belt tensioner of Figure 29.



close. 15 Figure 33a is a cross section showing the parts depicted in
Figure 33 in a position retained open by an obstruction interposed between
the cl osiwg engrase Figure 33a al so includes the drum hat @eTiINZAGK00EO9 and
hat ch engagi ng menber 300, illustrating that inconplete closure of the
drum hat ch mai ntai ns connecti on betweenl&he drum hatch and the cabinet. 20
Figure 34 is a cross section on a radial plane show ng a peripheral portion
of a drumend, wth a drumend support nenber extending therefrom The
drum end support nmenmber |includes an_inwardly facing channel receiving a

| ateral Wiggreot! iha vigw afoepe ﬁm‘g@fétd%‘fn Lig; lsm@g?ﬂ%eiya FupCOSHNELO0NE 055

section of an aglternativ utlet, duct seal . arrangenent to that depicted in
Figure 5 péﬁ%@ﬁ&g}eggﬁ@gngwglcgﬁpCH%@&pgﬁgtglapglg caﬁ‘ﬁﬂé’sge%&?i onal el evation
showi ng an alternative inlet duct seal to that depicted in Figures 4 and
4a. 30 WD 03/087459 PCT/ Nz03/ 00065 -19 Figure 37 is a side elevation of a
portign ¢fiogRa) i§ HRRQK bf AR ERES cathpditht esdnbBiMg With the digedfaf driheskietd i on
i ncluding a connecting lug extending fromthe base leg. Figure 38 is a
cross seghéamhd leadingledigt o€ thie IR1. 6Fhd ddgesoppontntmclodes aéorhplgmeatadylabyfinth
DETAI LED DESCRI PTI ON Referring to Figures 1 and 2, clothes dryer 100

i ncl udes asrangbinant forengaging with dis labynnthcarrangegienyof the memberpeFigars Abt 101
i ncludes four side walls and a floor. Feet 102 are 10 provided on the

| ower surface of the cabinet 101 to support the cabinet on a supporting

w ¢ gk erads bR G e MR dotlof BedURIRE e QLKA e a1 |
its gircyghgt dl%&%ihg'edgébmheﬂ}ﬁﬂ @R dele cbRAdtRf ofdRs cggi%&ﬁeﬁﬂom D

below the I'id 1037to 1 n use allow access to the sliding opening of the
dr um 104.to ¥ corresponding edge of the drum skin and to its respective vane. Figure 33 illustrates

the requirement for complete engagement of the labyrinth arrangements for the lid to fully

close.

15  Figure 33ais a cross section showing the parts depicted in Figure 33 in a position retained
open by an obstruction interposed between the closing edges. Figure 33a also includes the
drum hatch track 109 and hatch engaging member 300, illustrating that incomplete closure

of the drum hatch maintains connection between the drum hatch and the cabinet.

20  Figure 34 is a cross section on a radial plane showing a peripheral portion of a drum end,
with a drum end support member extending therefrom. The drum end support member
includes an inwardly facing channel receiving a lateral wing of the lid edge bracket of

Figure 31.

25  Figure 35 is a cross section of an alternative outlet duct seal arrangement to that depicted

in Figure 5 and Figures 5a and 5b.

Figure 36 is a cross sectional elevation showing an alternative inlet duct seal to that
depicted in Figures 4 and 4a.
30



The drum 104 is supported horizontally within the cabinet 101 fromits ends
105 and 110. Each drumend is supported on a chassis. In the preferred
form andwpDr3mgmey dance with one of the inventions herei RCTIN/®3/00ESSI S i S
noved forward fromthe cabinet 101 with the front of the cabinet renoved.
In the preferred formdescribed and il+U8trated novenent of 20 the chassis
fromthe cabinet, together with the drum and ot her nechani cal assenblies,
is by aRigwetihig asidertevation ofiacaatipn véseasuppardjnzeneber ¢ffthe leovbadimennof
edge of the cabinet. However other novenent interfaces may be adopted

i ncl udi nFiguneciék dhe portionfineluading a spnnfictigeilng exeadmg from the #ass k€ga r ocker
interface nmay take the formof two or nore downwardly extending curved
rockers rolling on appropriate tracks supported on the base 25 panel. A

Suppor {1 e et S Ty dne PR R HERIBMEIERFTIRREC e 1o

al l owsfor novenent of the chassis subassenbly out of the cabinet is not a
necessary feature of dryers according to many of the inventions 30 herein

whi ch ar QPETWILBD DHISCRAPTAON dryers where the subassenbly is fixed
wi thin the WD 03/ 087459 PCT/ NZ03/ 00065 -20 cabinet. By way of exanple
only, drum opening and cl osi ng, nechanical drive, lint collection, self

acpect s erPREIRIORIEWES TP, faes Fise DIDRENECH hasHBRLI Vyih adap Bsunted
epar L1 ngeeg 103 o Dl AAPTERLOCTicfoq RBF SLAPTaF Job ¥ Tt BRE 1gp e
For mal of O RER o PR e DR g e R e P T BERRY

stiffeni %ﬁrﬁab@% fRgo)NA cyllingrieel driied €04 i etet horieeanitlyA0izhin40é cabitiett 06
extend between the chassis side panels 10 5 and 622 bel ow the | evel of

t he drumi004. Thedrooni{Ecinchgles eastiding hatehf openeag in dmcingnaderedtiol skiol dBe
sheet netal and to a profile having appropriate stiffness properties. The
beans naycabinet 4Bl indudes a erntpursdppenyig brdowdhelid 19340 imyseabow gegesy to the

appropri ai.ﬁ. manner.. E r xarrgb , the forenpbst beam 402 may be secured to a
turned i P TENQRFURE © PhéV f orward edge of the panels by resistance

wel dilgg or fasteners, the rear nost beam 404 may

The drum 104 is supported horizontally within the cabinet 101 from its ends 105 and 110.
Each drum end is supported on a chassis. In the preferred form, and in accordance with

one of the inventions herein, the chassis is moved forward from the cabinet 101 with the

front of the cabinet removed. In the preferred form described and illustrated movement of

20 the chassis from the cabinet, together with the drum and other mechanical assemblies, 1s
by a pivoting movement around a pivot axis adjacent the lower front edge of the cabinet.
However other movement interfaces may be adopted including a rocker interface or
sliding interface. For example a rocker interface may take the form of two or more
downwardly extending curved rockers rolling on appropriate tracks supported on the base

25 panel. A sliding interface may include two or more supporting telescopic rail supporting

the chassis side panels.

Provision of a movement interface to allow for movement of the chassis subassembly out
of the cabinet is not a necessary feature of dryers according to many of the inventions

30 herein which are equally applicable to dryers where the subassembly is fixed within the



15 be simlarly secured and the intervening beam 406 nay be fastened by way
of brackets or resistance wel ded fol ded tabs. Referring now also to

Fi gures 1WA mane74i8B t he | ower forward and rearward corner CafNZ0B©8006Si de
chassi s sheets are supported. Each corner includes an arcuate bearing edge
412 of 20 part circular contour, which2@egether co-operate to |ocate and
support the chassis on upward projections at each corner of the cabinet.
The i nwarcdbinet.uBied afy Ehgeandile allpndrum beeridgenl cleamlg, arehanisal diivevlnt hi s
contour, reinforcing the edge and providing a bearin surface 412. An

al t er nat icalaleditNIErseHglgée]émgaf%gb fBHM ppenipgiantedosing pngactuation teteofgareg adl

descri bed bel ow,. 25 The four cabinet feet 102 eac onnegt with an gdj acent
cabi net @sPRCtHahEIC BEsaent; drper whIChca) ﬂgqra{;a@ée%quﬁxfgglcbﬁ]@cpgp[ratfgzh@ach
i ncl ude an_arrangenent f . ndi i I | | i ch
[t hr otgHREs A BHET P yies S oAty AR e e Rl WD oy

t he skde in the base panel 413. The upwardly extending 30
intergectrig\%glcg\/g F@re%glgnbf each foot 102 include a pair of |oad bearing

wal | s 422 aligned WO 03/ 087459 PCT/ NZ03/ 00065 -21 parallel to the side
wal I's of the cabinet and whose side profile can be seen with respect to
Fi gure 1 Thengreformal deasisnnclnded 8 paii2ofi side paecls SB2 andrig 2e prfertbly tirnpesr of
circular profile conplimentary to the part circular beaging surfaces 412
of " he s ishectenetsband avues cedkes 100 SEnbd ovars o 1o 2 Llsmk INES S i y

o ¢ e R GaMEalh SR RSHE e D Bl BBl BTG BRI el
Substhnt i53b d%%%%m&wgﬁ]@celt tfé@ardmézt.b Ré ngglér@gg%_eé&gmagm% thRh&l fi6AL | N9

wal | "426 ""intersects e | oad bear1 ng wa iIts md point,

but t r essipngsskr Fslaed SrRE el Wall kS a pAatdle dadinppplaraftebti favRPeopertiddI The
intersecting wall 426 has an upper edge which is at sone points higher

t han t he beppmayolsd squarddsataheir bedd woate peaels 692 aad 32 42 2ny ppropppemdtheedge
of the intersecting wall 426 includes downward|y extendjng notches 428 to
at | east Foriggamplasitheforemest bramn AR2maydespgureddp &wqm&%mﬁmgalmﬁ@

fgg bezz[] ?Jgp\%%gsegges g%gﬂggocagcl% ydrgéigté[ngg vs}e mé (cj)lr %s?eﬁ%ﬁs?g{er}garfnllgsq %garﬁ%84%fla3} he
15  be similarly secured and the intervening beam 406 may be fastened by way of brackets or

resistance welded folded tabs.

Referring now also to Figures 13A and 13B the lower forward and rearward corners of the
side chassis sheets are supported. Each corner includes an arcuate bearing edge 412 of
20 part circular contour, which together co-operate to locate and support the chassis on
upward projections at each corner of the cabinet. The inwardly turned flange 400 along
the edge of each chassis follows this contour, reinforcing the edge and providing a bearing
surface 412. An alternative lower edge arrangement is depicted in Figures 25 and 28 and
described below.
25
The four cabinet feet 102 each connect with an adjacent cabinet side panel and with the
cabinet base panel 413. The feet 102 each include an arrangement 414 of upwardly
extending intersecting walls which fit through complementary apertures in the turned in
lower edges 418 of the side walls 420 and in the base panel 413. The upwardly extending
30 intersecting walls 414 of each foot 102 include a pair of load bearing walls 422 aligned



or 622. The notches serve to laterally |ocate the respective inwardly
turned flange on its respective |load bearing wall. 15 The particular form
of the | owo deardsng surfaces of the foot is not critical. PCI/NZ30MBSTrt ant
that the structure is sufficiently strong to | ocate the drum support
structure in use and during transport=2iThe arrangenent illustrated in
Figures 13A and 13B includes the pair of spaced apart |oad bearing walls
and is syaradlel tcthetsade wall$ phHthexxbest amdwhpbesida peofplgcan base@Owith respedt ts

both left and right feet. Wil yvant ageous, .this i of necessary. An

al t er nat Figurgrly aﬂ(}fel?éﬁtbeﬁﬁ 10§ “@3@32@@9 ¢ albearipg ﬁagff 224] P’ELD%IF cueelar prfile,
Figures 25 to. 28. Agai the feet are. s tri o that. t he sane rt ,can
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cabi net 43 6fiQanmtd RIS 8T itNHeFrortFecd o thatsbiner, hh@ttferéford papehdigulaaoeas as
a renovable front unit 470. The renovable front panel includes |ower front
f oot por tleasnsubbfahtiallygeepereticviar o thellpad b2afingmtadlswi22h Theantetsecting awafl 426

recesses 704 in the correspondi E&front‘ feet 102. The rear eg‘ges 474 of 30
t he si de inlgrsectsmach donsl beasingtwalhd2% neswts pmidipodrtobutiieasing eherlpathbeasingewallsy g

f th i ni / /N / - id | | f .t
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renovable Tront unit 47071 ncludes a front foot Pportion 472 adjacent each
si de wal lth@devdl uf theeloadf bedrimghedgesndf flroloadobéaring #alsi422, ubesotches 428

rearwardly extending | ocking nenber 700 including a downwardly extendi ng
| ocki ng taoegumoriate the Towgudly 8tendimgflpng e ofdthe réspeetivanehidssig sulestheeth2 2
respect| \é)? 65,[29Dl:[hefn%?ct:hels%%i’vel_t%tlgtre?ahlyr I%garlte the respective inwardly turned flange on its
respective load bearing wall.
15
The particular form of the load bearing surfaces of the foot is not critical. It is important
that the structure is sufficiently strong to locate the drum support structure in use and
during transport. The arrangement illustrated in Figures 13 A and 13B includes the pair of
spaced apart load bearing walls and is symmetric about a line XX so that the same part can
20 be used as both left and right feet. While advantageous, this is not necessary. An
alternative arrangement with quite different form, is illustrated in Figures 25 to 28. Again
the feet are symmetric so that the same part can be used as either right or left foot but a
different upstand is used for front feet than for rear feet. This arrangement is described in
more detail below.
25
Referring to Figure 1 and Figure 13 A the front face of the cabinet is formed together with
the forward portions of the side faces, as a removable front unit 470. The removable front
panel includes lower front foot portions 472, whose rearward edges 703 mate with

complementary recesses 704 in the corresponding front feet 102. The rear edges 474 of

30 the side wall portions 476 of the front unit 470, and the front edges 478 of the remaining



10 wall 703 of the | ocking nenber 700 fits within recesses 704 of the front
foot | oad bearing nenbers 422. The upper edge of wall 703 engages under a
downwar dl yofeaosTge | edge 490 defining the upper boundary @CT™Nwas&6704.

Ful I engagenent of |ocking nenmber 701 with the foot 102 requires a snal
rearward pivoting of the front panel un2®-470 about its foot connection
with the rem nder of the cabinet. D sengagenent requires a snmall forward 15
pi vot i ng.sidehivallpd 2o f thg cabinetrmre aomedphw st flangas.sThetwrned int flaxges B4, 478
otherwi se inhibited by the surface supporting of the front of the cabi net
in the vibuktnone ansthenwithothe franti wt 470 intmlags, andtase aligaed byfclipgetawinieh
allows relatiye_pivoting of the feet  An alterngtive foot arrangepent. which
"ncl udes Pias G ong aOrgine e BhBRegofo FhanTinSoner ARSI TR aTthP,
illustrated.in Fi S to 28. In this arrangenent the side chassis is
provi ded upﬁﬁau8%§£§5%£§¥%ffening menber 2802 extending along its | ower
edge. ;The stiffening nenber is connected to the | ower edge of the panel,
preferably clipping in place and being further secured by fasteners. The
front end“l@flowleﬁe&%é off tharargovabld &on28Ri2 470 nwlludtss feotdaot pgtion U7 adjar8ad to
bear on upstand wal|s 2804. The upstand wal | s 2804 25 pass upwardly through
an aper t waeh 28d@ wall pagiom drestof28Each Afiortn fred epastion ekt2e irwiledes 2 30srwardles
upward t hrough the_base panel_ 2808 through anot her apertuye 2812. Th
engageneSiteaing ckinepemben dOY peclydue:m ovzawarfﬂé{@ﬁt@m% CK%W&gFﬁz%ound
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panel , thfeAB&RASZE ThePppercdgRibf 21670 Semages Undétalitihwardy faeEipdedge490
aperture 2812 and the pedestal 2814 is pivoted up to a position agalnst the

under f acefiningtheappanedurRBOBof rEhessuji4t diudl engapementtofilecking erenaser {701 swigh
its aperture 5 2810 from above and clips. into the pedestal conmponent 2814.

The | eadithg feeidd2agquires a sipl regivtasd @rvasingardhe fons paaslguit hd) akalilifoetige
2818 of th dest hent 4 | eavi 2820 f i Vi
Che. r ear vianaEa o by ERETNH o taoeabBFt | DeRerSaingt PaRgTab R et ¢
Apertyr e, c8al | Thik PR HiRGhay b § &% {sht 86y h QTiBA! FrRS bk ofrwise inhibited

by the surface supporting of the front of the cabinet in the vicinity of the join. Slight

lifting of the front of the cabinet allows relative pivoting of the feet.

An alternative foot arrangement which includes an alternative form of support of the side
20  chassis panel is illustrated in Figures 25 to 28. In this arrangement the side chassis is
provided with a plastic stiffening member 2802 extending along its lower edge. The
stiffening member is connected to the lower edge of the panel, preferably clipping in place
and being further secured by fasteners. The front end of the stiffening member 2802
includes a bearing surface 2800 to bear on upstand walls 2804. The upstand walls 2804
25  pass upwardly through an aperture 2810 in base panel 2808. An engagement extension
2806 passes upward through the base panel 2808 through another aperture 2812. The
engagement extension 2808 and the upstand 2804 each extend beyond the bound of the
respective aperture, in opposite directions. The upstand, including walls 2804 and
connecting lateral bracing, is a separate component from pedestal 2814. Engagement

30 extension 2806 is integral with pedestal 2814.



pedestal conponent 2814 are exposed in the recess 2820 for receiving the

| ocki ng tongues 10 of the renoval front unit. The stiffening nenber 2802
may be atweabmes74ss® t he chassis side panels in any conveni eatr/NAoasétieon. | n
the formillustrated in Figures 25 to 28 it engages with the stiffening
menber 2802 by a clip arrangenent at +2%—-forward end and a fastener at its
rearward end, with the 15 side panel and stiffening nmenber each configured
so that the side panel bears on the stiffening nmenber along nost of its

| ength. At the forward end turned in flange 2840 sits, in a trough 2842

behi nd adngpsnestimgaba &ot4o gicdyase Ppagl, thesngagunent sxtoansion2806 ipasserdidirough
2850. al
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2854 and a rear upstand portion 2856 of the stiffening nenber 2802, to
provi de Ith¢ apsthndepnpoteritoveitangs tierleading edgoD8 1 8%of the pedestal dongpogen@BSBt on

the rearward edge of the side panel sits in a trough 2862 formed by an
out war d deavingwaccess2§28cfor secebBng 8bel resrwarhedgasafdhe foge dootpartione aéthe
inserted through hole 2866 secure e side panel . in sitfion pon the
stiffeni ﬁsmega%@rftr]%o@.ntmm%%i%én os: HpbeT Yusfacerofothe forvaef pastian o,

Fi gures 25 it 7. inclu f 0ot arr.angenen i rQvi d J. iC
| evel I'i né’.ed?ﬁalz%%%eé’ﬁzal3?#&‘1"882%‘{%"]‘3? 1843 gSszoggéeff3 p%s@‘fﬁg\,}@%&%@é@ﬁ% th
t he bi m@g%@%@ i de and a second socket connected with the WO
03/ 03?459 3 gggggm% 24 cabi net, adjacent the other side. The first
socket is provided in association with one rear foot assenbly, the second
socket is provided associated with the other rear foot assenbly. A foot
2504 dowrleer stiffenmmgpmentes 2802 maydetattobéckto. thT kbadstsotidé paneds/menyecoal omigntin

axis into and out of the socket. 5 A non-extensile band 250? fixed at one
end 2508 feengn; Uethedormallustraied yoRigures 2540284t engnestyrith the stiffesinggnenaber

i nel udi ngZS?)\é%ry A &1}5] glqgrrlge%gr{ti at fts %glrv&];az% %ng gtji a%stgrqgr Jt iitrsSr%arfvvoa% end, with the
15  side panel and stiffening member each configured so that the side panel bears on the
stiffening member along most of its length. At the forward end turned in flange 2840 sits

in a trough 2842 behind an upstand 2846. A projection 2844 from upstand 2846 extends
through an aperture 2848 in the flange 2840. Turned in flange 2850 along the lower edge

of the side panel sits on a longitudinal rail 2860 of the stiffening member 2802. The

20  flange 2850 includes a downwardly turned edge 2852 to provide lateral support from one
direction. Relative to the turned down edge 2852 the panel extends behind a forward
upstand portion 2854 and a rear upstand portion 2856 of the stiffening member 2802, to
provide lateral support in the other direction. A turned in flange 2858 on the rearward

edge of the side panel sits in a trough 2862 formed by an outward and upward projection

25 2864 of rear upstand 2856. A fastener inserted through hole 2866 secures the side panel

in position on the stiffening member 2802.

An alternative form of rear foot, illustrated in Figures 25 to 27 includes a foot arrangement
which provides for automatic levelling. The arrangement includes a first socket 2500

30 connected with the cabinet adjacent one side and a second socket connected with the



The band passes across the back of the cabinet, adjacent the base panel
2512 and through the second socket, including over an upper bearing
surface oWotohmsmerond foot, and is fixed 10 at its other pemdNzvgh@iss ve to

t he second socket. Each foot 2504 includes a retaining tongue 2514 spaced
above the upper bearing surface. Each-2éeket includes a downward bearing
surface 2516 at least in the region where the 15 band passes out of the

r espect i \vabset keljacentiedghdrtsedot Tiee fimb skeltet iEpoividakiketssocatior withh osietrbam an
i nternal upstand conponent 2518, and within an external pedestal conponent
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Fi gure Zé,gtob d@"ﬂotfﬁgg%g)f%éetf face) and illustrated in dotted lines in
Figurg 27on the side facing away fromthe other upstand nenber. The band
engagenent engages slots 2524 in the band. Wen one 25 foot rises, the

ot her dr gpsiontdi@emdilier bdiel D06, ifividdest dne ehe 2508delative toptherfirsessdkey passésace
of each foot and the downward bearing surface 2516 bear on the band in
opposi t e thfougbtthefisst sneket; iptledingraver pnayppat beayingswhaaet 2 Dcef thedirapfadtance

wei ght is _bearing on the feet. The restraining force applj to each foot
by the bakte bandimassascstoss daebagk of theeabiget pdiapetdhabassiagehey andt t he
foot and pein ecured. to the non-novi structudre. -Force in.a fore
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due 49 ¢ heild3fdend ARRVEXS BSidBfisbAlerdand of | much greater width than

t hi ckness, as opposed to a wre or other |ow aspect ratio alternative.
Wth its wdth the netal band provides a distributed | oad on the bearing
surfaces of the feet and the sockets so as not to bite into the nateri al

f r om whi dachfese2 W4sinchules s retamifigromgde 23 spael abwve thesppeobgromeusface. be

manuf actured fromsuitable plastics. Referring particularly to Figures 2
and 8 the dryer console 450, |lid 103 and a surrounding frame 452 (wth

t d i t th i " deck", . t [ 10
o seour dhSOCRE TppEps adbe ard dRating SErtiee 25 L AP e riBR{oHIER MONGY Mo
cabi ngt . b-glﬂa passes out of the respective socket towards the other socket.

Each socket is formed within an internal upstand component 2518, and within an external
pedestal component 2520. The internal upstand component and the pedestal component
are mutually engaged with the base panel 2512 of said appliance therebetween the foot

20  passes into the upstand member through an aperture in the base panel.

The upstand member includes a band engagement (such as 2522 in Figure 25, but on the
other face) and illustrated in dotted lines in Figure 270n the side facing away from the
other upstand member. The band engagement engages slots 2524 in the band. When one
25  footrises, the other drops, the pair being limited by the band. The upper bearing surface of
each foot and the downward bearing surface 2516 bear on the band in opposite directions

under pressure, preventing movement once the appliance weight is bearing on the feet.

The restraining force applied to each foot by the band is balanced laterally due to the band

30 passing fully over the foot and being secured to the non-moving structure. Force in a fore



downwar dl y extendi ng peripheral sides 456 of the top deck frame 452 fit
over upper edge flanges 458 of the front, side and rear faces of the

cabi net. Wbhaswesadge fl anges are |located internally adjaceatr/NAve/ogessi pher al
sides 456 of the sides and front of the top deck, within tapering slots
460 in locating nenbers 462 extendi ng t2anrsversely fromthe inner surface
15 464 of the side walls 456. Slots or recesses 466 in the |ocating nenbers
of the penidpfierdirectioris substhstially balanceiddins tothetise of apontesienailsmetatbandof he
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cabinet located within the tapering slots 460 of the |ocating nenbers 462
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respective chassi's side sheets 522 and 622. For nmi ntenance of the internal

dryer confpargestds8 offithetfogntgsidé andiyean €aaes lo€ dwarhbirednThese edgedlapges addecatéd t he
cabi net by renoving the associ ated fastenings, Wth the top deck _released

i ts frontingsraliadinesnt tee penphegalsidesst i eldhg siies prd dram of dsapdlopke WitdHYi ng

| e ok SR bl e B AR R BT e

f d. it 4 Lir : . g ;

S, PR 45t S PRI O e o
side walls of the sides of the top deck also retain the upper edges of the chassis side walls

522 and 622 against lateral movement.

Referring to Figure 14 the top deck is maintained in a secured relationship with the upper
20 edge of the cabinet by a clipping arrangement at its rear side 800. The clipping
arrangement comes into engagement by juxtaposing the clip portions 802 extending from
the top deck rear periphery with lateral slots 804 in the upper edge of the cabinet, with the
top deck held in a tilted condition with the front side higher than the rear side.
Subsequently lowering the front edge of the top deck brings the top deck into a
25  substantially horizontal orientation with respect to the top edges of the cabinet, with the
top edges of the cabinet located within the tapering slots 460 of the locating members 462
around the sides and front. This maintains the alignment of the top edges of the side walls
and retains the upper end of the removable front unit 470 in place against the respective
side walls. The top deck is secured in this orientation by fasteners connecting it with the

30 top edge of the cabinet. Preferably these fasteners connect between the top deck and side



10 front unit renoved el ectrical connections between the conponents carried
by the supporting chassis and the top deck may be broken and the entire
drum and woppostdsng chassis may be pivoted fromthe cabi mer/NAwBOV6S he
bearing surfaces of the lower front corners of the chassis side walls
sliding over the conplinentary bearing-26ges of the upwardly extending
front foot bearing walls. The chassis carries the drum notor, fan and 15
drive pulHotyingsSédtainded)5asee Pigesent and lbeee)c dihpamdnhseudings 34 and A0& e e
person in front of the cabinet. The heater conponent, whether gas or

el ect ri c,tuirscanmeateddvitly thengspreativeshasdis sidagheets a¢diandKi2. f or i nspecti on and
mai nt enance with the drum and supporting chassis in its nore usual
operating position once the front unit has been renoved. 20 Referring to
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connected permanently with the drumends 5 105, 110 and a part-cylindrical
dr um hat athad€i8 mdyolse ppdyed fioin dee vabiihetn watlptier bearingcsurfaces of eh¢ 1@avert franks
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15  drive pulley assemblies and presents these components to the maintenance person in front
of the cabinet. The heater component, whether gas or electric, is secured to the base panel
and is available for inspection and maintenance with the drum and supporting chassis in

its more usual operating position once the front unit has been removed.

20  Referring to Figure 24 the heater component 2400, whether gas or electric, is located at
the entrance of an inlet duct 2402 mounted on the base panel 2404. The inlet duct has an
open outlet end 2406 which is aligned with an inlet opening 2408 of a hot air inlet
manifold 2410 with the chassis in its operating position. The hot air inlet manifold is
secured to the inlet end tilt out chassis 522.

25
Referring to Figure 23, in tilting the chassis and its attendant components into and out of
the dryer cabinet a connection is also made or broken between the squirrel cage fan
housing 120 and a cabinet outlet port component 1844 which includes the cabinet exhaust
outlet 128. The construction and arrangement of this connection is described in more

30 detail later.



the drum ends and are connected with both the drum ends and the drum skin.
The tracks 10 109 are provided on a drum end support nenber 3400 connected
to the pewophosysof the drum around that part of the cireoriNagn@est hat
defines the drum opening. The vanes 186 and 196 connect between the ends
of the drum end support nenbers. The vadés 186 and 196 formfront and back
edges of the drum opening. Together, the vanes 186 and 196 and the drum
end support nenbers 3400 define the drum opening. 15 The drum 104 is

r ot at abl pported within the _cabinet 101 by a spindle at,L one end and an
annul ar ﬁ’e%fﬂfmjé ok igyEss ]aEO 3% atibe Céfhadrlﬁéf‘kﬂm ﬁQf‘ 1 FPairdcieuliidingm ¢ he

air inlet drumend..110 i.n an in ent r.al n500
The cont i8S aeéa.camné%al g %Cﬁ%a%%ﬁgwesar e S5MbfiBeq B n &

form ng dl?ééﬁ’ 0
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spher scallofsuqho%ﬁi hspa'iﬁéjdhﬁﬂlcaWdTruﬁhnhétbﬁ lanihose Rapsd BAAS Withid 2 phlt of

metal “spring cover 515 secured to the bearing housing 504 by the fasteners
506. 25 Tieuhdereatial iradiat 109edufinohgl tiisie edgesasfin daint operirgi Ahetpeemdnéntlyt
out chassis 522. The hot air inlet manifold conprises an inner side

pressed moanectsciqaandki@rpomtjmeﬂ%imppp@tgéédvgn@a 6,336 andé(?étaédvetlkﬁfél}’ri@r
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523, 524 are paced aro a central hub portion 535 of the plate” 520,

| eavi ng siokefound tat psy ppﬂfetmmgmfémce&m&ﬂaﬁnénmeﬂemn Qpehidle. The VagevlBGEr
pl ate 521 includes a depressed central region 530 with an aperture 540

t her et hr emgh 96 Toandetreessarithe egdmf theiramcmdrsuppor snebersedde vanes bifi and08
when assenbl ed. The inner I at doml ncl udes an aperture 541 6a eéi vgth
aper t ur e 15dogn front and back e ges 0 the m opening. Together, the vanes 18 an
the drum end support members 3400 define the drum opening.
15
The drum 104 is rotatably supported within the cabinet 101 by a spindle at one end and an

annular bearing surface at the other end.

Referring to Figures 4 and 4A the air inlet drum end 110 includes an inwardly domed
20  central portion 500. The central portion 500 includes a plurality of perforations (eg 503)
forming air inlet 121. A flat hub portion 504 at the centre of region 500 has a bearing
housing 505 fastened thereto, for example by rivets 506. A spherical bush 510 is secured
within the bearing housing 504 by a thin metal spring cover 515 secured to the bearing
housing 504 by the fasteners 506.
25
The hot air inlet manifold 2410 is secured to the inlet end tilt out chassis 522. The hot air
inlet manifold comprises an inner side pressed plate 520 and an outer side pressed plate
521, secured together and to the chassis 522 around the perimeter 531. The perimeter may
be secured together and to the chassis 522 for example by fasteners or resistance welding.

30  The inner side plate 520 includes hot gases outlet openings 523 which are adjacent the



outer plate 521. A conpression tube 536 is |ocated between the inner and
outer plates 520, 521 to maintain the separation between the plates 520
and 521 iwotodesmsei nity of 10 apertures 541 and 540 respe®Cnnedoy/00085beari ng
shaft 511 has a locating spigot 555 fitted w thin conpression tube 536

t hrough aperture 541. The bearing shaft2§ncludes a thrust receiving flange
550 | ocated agai nst the outer surface of central portion 535 of the inner

pl at e 52@erfanatodcentramporfiereE0®of diven epdthé i ) wdiendissembledr Opgndid S28ab24 are
agai nst the other _side qf Ehr ust fljan e 550. The bearing shaft 511

i ncl udes spagd ayoupka cenged) huk POHIRhY ot e Dhate 520 degng FREKSUNBCLREPOTtEED
fits within a igﬂrll}gr bor 3§f t he spherical bearing 510. The bearing shaft
511 i ncl (BRSHTHMPIERI833t bore 561 for receiving bolts 508 and 562

whi ch conplete the assenbly. Bolt 508 passes through aperture 540 and the
bore of the conpression tube 536 to be secured within one end of the

central bufeeohRe NhteDSHT iinduddiahtdeRezdd. cchiab rbgiores3 Rets aubasdiaire 540

protruding fromthe inner sheet 520 of the hot gases manifold. Wth the
spher i calthéretirroogh.5 Thef ddpresded region S (s tedonahefateS e heqrt of adidl 608 apher663
is secured to the end of stub_shaft 560 by a bolt 562. The protective cap
563 coverassembleds IThe inoer plets 24 sicludes afy aparane S4h aligged ovith aperbagrJ4tgot

Conerar N o Sorssom b 56 e BEbreoRR ARk S Ber B
boar i ng 20" ol tRanERfR HEsParddih RERANREIARE 520 42 Ui e SRORE 6F
end gpd taﬁb%rthﬂa@?ﬁlpirﬂtﬁmﬁ%%&ftiv%ﬁf@ A%eafias SBaft 511 Bhs mé‘tmgcéph@bté@gsgfggw ar

seal 525 located about the circunference of the inlet openings ,
524. The wighin doshpressian tbeSi6sthtdugddapeptird§4dr dheftwaring shaftfincladed a ithre

plate 520. The WO 03/087459 PCT/ NZ03/ 00065 -29 drumend 110 _has an

i nwar dl y rdcemiag flangg $01ocased egainstcthk loptessusfade of penttil plosidore 85 phthe insel on
500, leaving an outwardly facing annular ridge 526 t bet ween. The

out war di Pla€ad0n AR Qutar élndrfﬁ%?g@?%pglﬁg% ﬁhpﬁari%g fdeg?a@ é&?lnﬁéglet‘&her
provi de an,anpnul ar seal t ywee the tfpld,a t . 5
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annular shi dhfif. The stub shaft 560 fits within an inner bore of the spherical bearing 510.

The bearing shaft 511 includes a central axial bore 561 for receiving bolts 508 and 562
which complete the assembly. Bolt 508 passes through aperture 540 and the bore of the
compression tube 536 to be secured within one end of the central bore 562 of bearing shaft

20 511. This leaves the stub shaft protruding from the inner sheet 520 of the hot gases
manifold. With the spherical bearing 510 fitted over the stub shaft 560 a protective cap
563 is secured to the end of stub shaft 560 by a bolt 562. The protective cap 563 covers
the flat hub region of the drum end and associated bearing holder 505 and fasteners 506.
The bolt 562 secures against a flat and central hub of the cover 563. The flat and central

25  hub of cover 563 extends beyond the end face of the stub shaft 560 to retain the spherical
bearing 510 on the stub shaft.

An annular seal is created between the drum end and the inner plate 520 of the hot gases
inlet manifold by an annular seal 525 located about the circumference of the inlet openings

30 523,524. The soft felt seal 525 is fixed to the drum facing surface of inner plate 520. The



seal at the druminlet includes a resilient elastoneric support menber
3600. The support nenber 3600 is substantially constant cross section

havi ng a wae/8ag 3602 and a flexion |leg 3604. A felt st PrCp/NZH860G6S
secured to the flexion | eg 3604 and the base | eg 3602 is 10 connected with
the inlet duct. In place such as illust2ated in Figure 36, the flexion |leg
3604 is contorted froma relaxed position (illustrated in Figure 38),

bi asi ng tdremfexidt 1 Ki haspan buyedrdist dished ting 40 & coneentfigaldy oTisader thsidishedtcentraber
3600 i ncl udes g)rotru_di ng lugs 3608, which secure_the base |leg 3602 15 to
the i nl etregigatd08yleaymgidn o werdly daging penylar adee a2 theygbriverng Thanetwadly he
inlet duct.. The suppor nber b nuf ured by extrudin onst ant
cross seddriae ApRup HRSe SAEPHaHy TN Mo B P PHe ot S AT B e an Ao [ Sy sty
renovi ng nai t 4l eet | the lug portion of the profile to |eave
pr ot r udi r%g uag%g%g@g%%?g%%ﬂso'al ong the strip. The strip my be
extruded from known el astoners, such as Silicone. 20 Support of the drum at
its outlet end and further detail of the drumair outlet can be seen wth
r ef er enceA¢crdingwo an iltermatisa éniddidentil lustratet iv Eigieed 3 Gior3dtheammitlar sliding
illustrated in Figure 35 is also described. The drumend 105 includes a

donmed anrsghlat tewdmm irdet ingkidas a desilient elastomerie suppowhingmbenBpel. hhesuppprt s
secured to the tlet end chassis 622. The 25 central hub 15 has fopore and
2rt per f dRaber AL i nubanal By cpmatadt iosaPatiORIAT RS BbrTtge SBUAAS ALIEXEID.
or of or b1t PR DS el bhe SR legh oo QPG g e S is
upper1op0rédnﬁ@ctgéfavﬁmﬁiew cﬁclb.am' Parcrggﬁgf]?ag iRt Rt &8 6 ihR. flekisn 1610

| ower portion 651 is preferably for a clear or see through plastitc

mat eri al .36044s V6hQ3kaFARY relakeiA0sH0aqakustraddl InoMigured8), busimghtheifok buifes a
| ocati ng groove 653 to engage with a retaining ridge 654 of a housing 655

when in pgaost tiEndruoped sydaaei on 650 is held in place in the housing 655 by
a resilient engagenent of detents 660 in its lateral side walls 661 with
cooperating protrusions in the housing. 5

The resilient member 3600 includes protruding lugs 3608, which secure the base leg 3602

15 to the inlet duct by extending through apertures in a supporting panel of the inlet duct.
The support member may be manufactured by extruding a constant cross section profile
including the profile of protruding lug 3608, and removing longitudinal sections of the lug
portion of the profile to leave protruding lugs 3608 at intervals along the strip. The strip
may be extruded from known elastomers, such as Silicone.

20
Support of the drum at its outlet end and further detail of the drum air outlet can be seen
with reference to Figure 1, SA and 5B. An alternative seal arrangement illustrated in
Figure 35 is also described. The drum end 105 includes a domed annular cover 165
secured thereto. A stationary central hub 131 is secured to the outlet end chassis 622. The

25 central hub 131 has fore and aft perforated regions 122, and a central lint collecting

container 130, removable from within the drum.

The lint collecting container 130 preferably includes an upper portion 650 and a lower
portion 651. The upper portion 650 includes a handle element 652 moulded therein. The

30 lower portion 651 is preferably formed of a clear or see through plastic material. The



The lint collector 130 is open at its upper end to receive lint peeled from
an annular lint receiving surface 123 by a fixed position scraper 662.

Li nt fal lwofmsost4ser aper 662 through the upper openi ng of PCTeNZ0BMG06S
collector 130. 10 The annular lint receiving surface 123 extends axially
fromthe outer face of domed ring 1653 -its inner edge, and rotates with
the drum The lint receiving surface 123 is supported on a | adder frane
670 whi cliowespartipai6s 1 oficlsgdesceldcaliag graave®Sidabagagamwith a rétainngatidge G54 effedi ng
rungs spanni ng therebetween at intervals around its circunference. The
form of depp@EGSAgvRaniadlagee Tararpsr portigs:658is heldinplapgie the hopsing 53y a
menber is fjxed 15 to the ter, facin urface of, doned ver. 165. This may
e for dssilipfecngigemmbavicghs' §0.dH B bt o STy ohLsFih cRpneliany
sui tabl e . I.Lin@f horizontal electrodes 683 are also fixed with
t he stat ipgﬁgésgglg%%‘t@gl%gélp ion 131. The electrodes 683 are utilised in the
dryerscontroller for sensing conductivity of the 20 clothes |oad, and

t hereby the associ ated noisture content. The annular lint filter 123

sur r oundsTHeHintsdodectond B9 ipopén anitslBiperand to med¢aivarlinspealed frondad antoylaghint
exhaust gases outlet nmanifold housing 603. The exhaust gases outl et

nani f ol d re¢riviwgsyrisos 123 by atixgdpesitioa scrapsr 662ckindfalinizomseraper ebditheprgsi s

622 by sujtable fasteners. .25 The manjifol d housing 603 may for exanple
conpri setféeﬂp%tqp@%q’é&‘ﬁdﬁm\%ﬁﬁqof g#‘f‘ns an annul ar manifol d chanber 605

in conbination with the chassis 622. The annul ar chanber 605 exits to an
outl et duct 606 at its lower end which in turn leads to a | ateral outl et

duct 1012%&%%8%%%&%&%@;@& t@yéh@ﬁdslgﬁan?@rd%M&ﬁeﬁﬁc%@déﬁearrﬁlﬁwg

bl own up vi ews regl ons Igure 5 show ng fegions of that WO 03/08

PCT/ NZ03/1@80&5its iddercédy®s atgdabotades with tdi dgindet Bhe liat rededviagnilreace 123 is
supporting nechani smof the drum The supporting nechanismis annular and
t her ef or suppertedhon asladder framg @H: wihich has &Fipgur ef racedmapartinngmethbens Mitur e
5B. 5 1In Figure 5A it can be seen that the annular lint filter 123 is
secur ed teferally extendjpgrupgesrpremng thesekatwgen phipenpiscaionpd dlCifyraerenchg

mber 721 i | i din pl i nst. the i;nwar dl {shed end.facia 165
by a ser (¢ BpRArRBEbeRgInREF 370 Rt rad Pty 3, ik e g B e
15  to the outer facing surface of domed cover 165. This may be, for example, by adhesive by

plastic welding, or by fastening with any suitable fastener.

A pair of horizontal electrodes 683 are also fixed with the stationary central portion 131.
The electrodes 683 are utilised in the dryer controller for sensing conductivity of the

20 clothes load, and thereby the associated moisture content.

The annular lint filter 123 surrounds the stationary portion 131, and in turn is surrounded
by an exhaust gases outlet manifold housing 603. The exhaust gases outlet manifold
housing 603 is fixed to the inner face of the outlet end chassis 622 by suitable fasteners.
25  The manifold housing 603 may for example comprise a plastic moulding, which forms an
annular manifold chamber 605 in combination with the chassis 622. The annular chamber
605 exits to an outlet duct 606 at its lower end which in turn leads to a lateral outlet duct

124 connected with the fan housing 120.

30 Figures SA and 5B are blown up views of regions of Figure 5 showing regions of that



face of the fixture 165. Such connection may alternatively or in addition
be made by suitable fasteners, adhesives or plastic welding or the parts
m ght be wotegsabdy fornmed. 10 The stainless steel drum erdTAZH300065 udes an
annul ar inward step 730 between an outer planar portion and an inner

pl anar portion, the inner planar porti-odl eonprising an annular flange 750
extending radially inwardly. The annular step 730 forns an essentially

cyl i ndri cabsspectiominclddinghdetzihofiithe ammnlaf stpp@0igimednanisos ef thetneen Thee
mani fol d housi ng 603 and a mani fold _housi nlg supporting part_ 741 fixed to

t he chassupp@itiagenghanismhis angularangd theyrgtoragheurin sypnogtag datayfs e Figurg SA

cylindrical EEorti on PZSl se outer surface is generally parallel with the
i nner surRFRBEBIGredIN FIgRE By portion 730 of stainless steel drumend 726.

The generally cylindrical portion 751 of the manifold housing 603 has a
radially inwardly extending 20 flange 752 extending fromits open end,

pri nckpalth ¥i R %iadit e§h bEEUNNSERE Bhn AR iAf Hlk&']lmﬂi@scdd?éd%@ aftWlitlel BRI of

generally cyTindrical portion 751 includes a plurality of receiving slots

753, ext endingn f oartitactieianerindmedef V2hizelipp2d in plaee dgainet the ppedrtdlyng
menber 741. The slots 753 are spaced around the circunference of the

cyl i ndri clishedendifacia 163 byredsesizs lof clipg en an annglan iallc’ eentemding fiosn thegger The
plastic bhearing ipserts 68 y be fornmed from 25 any suitable hard aring
| ow fri ctfa%ofﬁat%ﬁqu ?%r jsgggﬁap@equmﬁ%%w Bl ha %‘H’;/F%Héa.de
annul ar sealjing. strip 680 is als raovi,ded in,the spac t. n.t.h

eyl nar | SananBafbheS hieses R Pl TR A kR OR GG R PRER D Bred,
751 t [ is hiRaP a felt
N e S R T e
PCT/ NZO3/ 14 portictraridr in@8r plaarortibe, the sien 9143 poitiaH (Qﬂh_rﬂr)]ﬂsiﬂg Bh hahulyr
conpressed to fit in the space between the two surfaces. e plastic

beari ng iftenget 3506 84tepdimigeraaidlly enw auddly.beblendniuler ftepe730 formes fahaengentrAlly t o
at 5 least partially butt the corner between cylindrical portion 730 and

i nwar dl y oylinddealfiosige 750 of the drum end 726 and/or the face of the
flange 750. The inserts 681 thus provide both radial and thrust bearing
surfaces for the drum end agai nst the perinmeter of the outlet

15  The annular manifold 605 is enclosed between the manifold housing 603 and a manifold
housing supporting part 741 fixed to the chassis plate 622. The manifold housing 603
includes a generally cylindrical portion 751 whose outer surface is generally parallel with
the inner surface of cylindrical portion 730 of stainless steel drum end 726. The generally
cylindrical portion 751 of the manifold housing 603 has a radially inwardly extending

20 flange 752 extending from its open end, principally providing reinforcement and rigidly to
the open end. The generally cylindrical portion 751 includes a plurality of receiving slots
753, extending from its corner with the flange 752, toward the supporting member 741.
The slots 753 are spaced around the circumference of the cylindrical portion 751 and each
receive a plastic bearing insert 681. The plastic bearing inserts 681 may be formed from

25  any suitable hard wearing low friction material, for example TEFLON impregnated

polyethylene.

An annular sealing strip 680 is also provided in the space between the cylindrical portion
730 of the drum end 726 and the cylindrical portion 751 of the housing 603. The sealing
30 strip 680 may for example be a felt strip adhered to the outer surface of the cylindrical



mani fol d housi ng 603. 10 An additional annular seal 682 is provided between
the outer ring nmenber 720 of the lint filter 123 and the housing

supporti ngomerkEs9 741. The housi ng supporting nmenber 741 PCTNZsde®6AN
annular inward step form ng a substantially cylindrical radially outwardly
facing surface 740, facing the radially32nrwardly facing surface 725 of the
ring menber 720. The annul ar seal 682, for exanple, a felt strip, is
secured tportitve7$ hofthédmusing 6(3g tyihicatbnteetially coomeresspd ® fityinghe syplve betveeeriThe
strip is preferably lightly conpressed in fitting between the surfaces 725
and 740.t£©6®®6ﬁﬁ§xﬁo an alternative formillustrated in Figure 35 the
sliding seal between the drum end and the outlet duct and/or the filter
screen and the outlet duct, conprises a felt strip 20 3500 connected to a

504 or aabe bl HagtR o1 AERBR AR GRRUEH LAl HallEt 752 080G
and the quek phRilI9GRtEHe cBrich BetvPdtin®yli iﬁlﬁgaelﬁﬁorgigﬁ799tah6‘in\%‘x‘aﬁ%tum€d f18hgd ner

| 1
channel 3506 for ?he seal bet ween thgf screen and t'he outl et duct

i s | ocat eg(iof the dtiiraend RGN/ orethb €iceddiTthe Panp® @50 TheinseetsesBin.thddhprovide
retai ner channel 3 504 is |located so that the felt strip of the seal

bet ween thoth thdimhaad dhruatlboearing svofaces fatdlae difuim endhirgainst thépersipates obthevoetlat an
annul ar corner. 3520 of said outlet duct and an annul ar corner 3522 of the
drum end "a#dfddthensing0und this corner. 30 WD 03/087459 PCT/ NZ03/ 00065
-33 The annul ar mani fol d chanber 605 is thus defined by fixed conponents
carried by the <chassis 622 (the manifold housing 603 and mani fol d housi ng
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lint Tilter associ ate pporting structure, “facla rum

end 726, firdrh28 faﬁd&ﬁ@ho@ﬁh@mﬁiﬁjrﬂhghm&%wqmemsﬁag%hppbmrm(embsr 741

rotati ng conponents by annul ar seals 680 and 682. The |lint collecting

cont ai nerindlddesand apaukonawert step fonhatg panbkdtadtddlyaoyiradrmat ratialdly suppandiy ng
assenblies are in effect disposed within the drum backing on to the

mani f ol d fecipgsnriage 748ntrsingthe radipdlysomasdlsdacingysurfase (72atolfthe riag momber

720. The annular seal 682, for example, a felt strip, is secured to the face 725 of ring
15 member, for example by an adhesive. The strip is preferably lightly compressed in fitting

between the surfaces 725 and 740.

According to an alternative form illustrated in Figure 35 the sliding seal between the drum
end and the outlet duct and/or the filter screen and the outlet duct, comprises a felt strip

20 3500 connected to a plastic bead 3502. The plastic bead 3502 is engaged in a retainer
channel 3504 or 3506.

The retainer channel 3504 for the seal between the drum end and the duct is located in the
outer face of the outlet duct. The retainer channel 3506 for the seal between the filter

25  screen and the outlet duct is located in annular support member 3510 of the filter screen.

The retainer channel 3504 is located so that the felt strip of the seal between the drum end
and the outlet duct fits within the space between an annular corner 3520 of said outlet duct
and an annular corner 3522 of the drum end and extends around this corner.

30



10 Referring to Figures 1, 2 and 18 to 21 a notor 1800 drives rotation of
the drum 104 via a belt and pulley reduction drive. The notor 1800 nay be
a st andarwoOiondsms® on notor with a driven shaft projectingcCirmamsbawh ends.
A drive pulley 1802 for driving rotation of the drum 104 is connected to
one projecting end 1804 of the drive mo3dr shaft. The drive belt 1810
passes around the drive pulley 1802 and around the drum 104 adj acent one
end. A 15 heqnnula masidel df diantb@® 605 ds tursndefined Wyofiked compenents cpreritd g thend
of the drive notor shaft for producing a drying air flow through _the drum

104. The chassise? hithe mapifolhhaisgie e andianifeld hopgiag swppasiing mendpsi/t bland age
the i ot akeialiAl caBmenREasRe anasend nrBdingtintlter 33 sl RsRGalearboomie "
d | i L f i :
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the air ct. The heatér may conprise either a gas heater

ar r angengohtaiierar3 Oeinegletfceatbd hdahlenparedil B 1 and asgeiated supgpottinghssiembiies aype.
Operation of the heating unit, whether of gas or electric type is

cont r ol | éul effgctdisposast withincthe slmemg backisg wpdalthe pamifold seppasting nesnberol41
nodul e 139 also c n(ij ols the_energisation of the drive notor for the drum
and fan &8dgumoupde Eﬁ@?qwllt% ‘in this specification. Mtor speed
control may, for exanple, be by PWMduty cycle control, on mains supply or
by inverter frequency control 30 of a rectified supply. The latter is

pr ef b1 ek ditRideto BLRX 02 3AAAR 16911 BRSO UR/es Pitatio OF ¥ ARAAPM via o

PCT/ uring reversal. Air exiting um 104 passes

t hrough thag a@agjﬂu@y réduttiohidriver Themesor 1200 @y buastaadaidahtivctiosythbtod withad
formand extending fromthe drumend 105. The air flow passes outward 5

t hr ough tdmbrehishaftfprbjeeting drome boflp8ndsdepalrivel pugley 1802t for alyingrotatien ohtlsr nal
surface of the screen. The manifold housin suppor_t 741 supports the
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15  squirrel cage fan 1806 is connected to the other projecting end of the drive motor shaft for
producing a drying air flow through the drum 104. The drying air flow through drum 104
is produced by the squirrel cage fan 1806 rotating within fan housing 120 to draw air
sequentially through the intake and heating duct, the drum inlet 121 (on drum end 110),
the drum outlet 122 (on drum end 105), the annular lint filter 123 and the outlet duct 606

20  and lateral duct 124, and to exhaust the air through an exhaust port 128 at the rear of the
cabinet 101.
A heater is located in the air inlet duct. The heater may comprise either a gas heater
arrangement or an electrical heating coil arrangement, both of known type. Operation of
the heating unit, whether of gas or electric type is controlled by an electronic control

25 module 139.

Electronic control module 139 also controls the energisation of the drive motor for the
drum and fan as will be described later in this specification. Motor speed control may, for
example, be by PWM duty cycle control, on mains supply or by inverter frequency control

30 ofarectified supply. The latter is preferred due to improved speed control and lower belt



alternatively supported directly by the air outlet duct) peels entrained
lint fromthe surface 10 of lint collecting screen 123 to fall through an
openi ng iwotohesmsp end of container 130 and collect w thiPoTINZ®3/0@6s ai ner
130. The container 130 is renovable fromw thin the drumfor enptying. The
air outlet end arrangenment as described3#s the preferred form However a
15 conparatively sinple conventional configuration m ght also be adopted.
For exanpdbadsdiréay ravgrsaksenbly similar to that at the air inlet end of the
drumcould be wused, with a lint filter screen provided covering the
perforated air outlet, a protecting cover to guard the filter screen from
E
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nount 1 ng arrangenent, and the particular preferfed belt tensioners and

mount i ng sefdean JEEAtagi ORI hoising euppdreTdi suppordy thedws forateddhii butlétefacnt 2t
of the preferred nechanical arrangenent for the drying machi ne where the
machi ne iwhighmahsnanpportsothatbubk but cadecting cortginer ¢ 30 widin asentrdaperture] b
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subassenb eature.” I'n that case nounti ng e notor drive asse

di rectly dollett whrinas eomaifh 136NThp contaticd 1301s reshloable fitdne wsthéh theakrhy fand
i ndependently 5 sprung fromthe side panel or base panel may suffice,

al t hough empstiyimg.i fi ed belt tensioner along the lines of those thereinafter
described could still be used to advantage. Referring to Figures 18 and 22
the main drive notor 1800 and squirrel cage fan housing 120 are supported

by a ot %he B0 %&%lep end kae}ral%geln%envtmésc Qielsc?ritgelﬁ’ s 4R nper(e:%e?'re\ﬁl tfcr)]rm However a

15 comparatively simple conventional configuration might also be adopted.

For example a bearing assembly similar to that at the air inlet end of the drum could be
used, with a lint filter screen provided covering the perforated air outlet, a protecting cover
to guard the filter screen from the tumbling dryer load.

20
MOTOR DRIVE ASSEMBLY AND BELT TENSIONER

One preferred motor drive assembly and belt tensioner will be described with reference to
Figures 1 and 18 to 22. Another preferred belt tensioner of broadly similar design is
25  illustrated in Figures 29 and 30 and also described. The particular motor drive assembly,
so far as it includes the mounting arrangement, and the particular preferred belt tensioners
and mounting arrangements for the belt tensioner are described in the context of the
preferred mechanical arrangement for the drying machine where the machine internals are
movable out of the basic cabinet as a complete or nearly complete unit. Aspects of the

30 motor drive assembly and the mounting arrangement for the belt tensioner could vary



10 connecting beans 406 and 404. The notor support bracket 1812 includes a
frame 1814 and a pair of side nenbers 1816 and 1818 each including a

pl uralitywofo3epmsed apart clips 1820 which engage wi th t ecmedosvessf|l anges
of the respective connecting beans. The frame 1814 includes a notor well
1826 and the upper half 1828 (see Figur# 1) of fan housing 120. 15 The
notor well 1826 preferably includes an aperture 1830 to el evate heat build
up from cohddembhr wiHRO remhimingtwithid8Me imeidedescaper eSiaspents afothet prkBart at
each end with the respective shaft portion 1833 and 1835 passing out

t hrough inwenties; partiqulaskylmt notrspdelyie embodiments ghthe lavedryapplisncathas dnnethe
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have a sectond substantially sem <circular recess such that with the covers

1834 engagg% the dings off tieskewhérirtafier destribedlcoulBRA] bbase@ o adaintdgent
nmountings of the notor are pressed and held by the sem circul ar recesses.

Prior to assenbly of the notor to the notor support bracket 1812 a fan 1806

is secured to one_projecting shaft 1833 and a lve pulley to fhe other
shaft 18RS eringdortiguies iganis22 t&@%ﬂ@demtﬁrﬂgéb o4 Biuigicheas fan sing

| ower hal,f,1836 of f ousing 120 is secured 30 .the. mpt or bracket .1812
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surrounded by a flange 1840 with an upstand wall 1842 adjacent the | ower
per i met erl 8§20 wiieh epgagewith8@8nedTtreerfilangge of 846 raspdctings t@amutcting bedds2 Thet e 5
agai nst an annul ar seal 1845 fitted to a conplinent ar%2 surroundi ngl fl ange

1843 of ammelBidingludes e amgionaell h84vand-theuprperhalfrh&2 & (e Eiguigeb) obian f or

exanpl englg a fellj_Z@ strip or simlar soft and resilient material. The outl et
port conpSHERE 844 includes an opening

15
The motor well 1826 preferably includes an aperture 1830 to elevate heat build up from
the motor 1800. The motor 1800 includes a resilient mount 1831 at each end with the
respective shaft portion 1833 and 1835 passing out through the resilient mount. The
resilient mounts are connected with the motor housing and are non-rotating relative to the

20 housing. The motor well 1826 has a pair of end walls 1832. Each end wall includes a
semi-circular recess 8037, 1839 for receiving the respective resilient mounting of the
motor. Motor mounting is completed by securing a mounting cover 1834 over each of the
resilient mountings. The mounting covers 1834 have a second substantially semi circular
recess such that with the covers 1834 engaged and secured with the end walls 1832 the

25 resilient mountings of the motor are pressed and held by the semi circular recesses.

Prior to assembly of the motor to the motor support bracket 1812 a fan 1806 is secured to
one projecting shaft 1833 and a drive pulley to the other shaft 1835. Once the motor is
assembled with the motor bracket 1812, a lower half 1836 of fan housing 120 is secured to

30 the motor bracket 1812 to substantially enclose the squirrel cage fan 1806. Referring to



t heret hrough leading to outlet port 128 extending fromits rear side. 10
Wth the supporting chassis rocked back into the cabinet the rearward and
downwar d wprsssisng of the conbination of flange 1840 and woginAvd/ovwmb| 1842
i nproves the sealing around the | ower edge of opening 1838. A
conplimentary upstand wall 1847 from thé6—surroundi ng fl ange of outlet port
conponent 1844 partly extends to opening 1838 to inprove the sealing of

t he upperFigaret23athe ddwehfandwusig 1836 inthudesidi butet openseg l 3378y whoshi isstljacént he
resilient sealing material this arrangenent further provides an overl appi ng
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30. Referring to Figures 19, 20a, 20b, and 21 tHe belt tensioner includes a

pair of toutlet portcomponpnt 1849 Kigpreol )t ethetamnbdargeal hay fult exapmplabe afelisgipnce
between their rotation axis and su%;l)orted to be located with a bight of

t he dri versehtlapsedisindgesiientipatoriabn [ hapetldsipghcompepentolf84dhincludesan epaning
passes befween the tensioner, of pulleys apd around the.pain drive pulley
D805, Thahsrg oagrh ladpg ﬁoegptwayoﬁplt%ﬁ%@m{}ngir%&ﬁi%él to the notor
shaft. The support assenbly for the tensioner pulleys presses the

tensi oner pulleys away fromthe 30 drive pulley (toward the drum 1802 in a

di reghi o : ki ) 05 R 2
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the drive belt. The separation of the belt tensioner pulley running

sur f aces arsurad the lomienedge ofl opening 1838n AraomphimentanyiupstanchwalhdB47 dfonatlap of
the drive belt around the drive pulley 1802, 5 On a nachi ne w thout
subassentsuirosagiag Harge abeptet pert compansnt h844 partly extends éaoppaing l:%ﬁ%r {2 ng
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15 theresilient sealing material this arrangement further provides an overlapping seal across
the connection between the lower fan housing 1836 and the outlet port component 1844.

A belt tensioner 1850 is secured to the connecting beams 404 and 406 in proximity with

the drive pulley 1802.

20  The construction of one preferred embodiment the belt tensioner is particularly illustrated
in Figure 19, 20a and 20b and Figure 21. The construction of an alternative embodiment

is illustrated in Figures 29 and 30.

Referring to Figures 19, 20a, 20b, and 21 the belt tensioner includes a pair of tensioner
25 pulleys supported to have a fixed separation distance between their rotation axis and
supported to be located with a bight of the drive belt passing therebetween. The bight
1851 of the drive belt passes between the tensioner of pulleys and around the main drive
pulley 1802. The main drive pulley may optionally be machined on to the motor shatft.
The support assembly for the tensioner pulleys presses the tensioner pulleys away from the

30 drive pulley (toward the drum) 1802 in a direction to lengthen the bight passing



particul ar shape or design, supported fromthe cabinet base or walls or any
drum supporting franework, and provided with a biasing agent to urge the
pul | eys tweas@stdie 10 drum For exanpl e the support may bednNzZawows a
spring | oaded telescoping strut. In the preferred construction of the drive
belt tensioner the belt tensioner pulley5-1860 and 1862 are supported by a
yoke conponent 1864 on shafts 1866 and 1868 respectively. The shafts 1866
and 1868 therebttweanstherabyrpromiotingg longartoaerdl Bo€lt paths biet, being cossidainddhby iite
recei ving notches 1870 include a tapering entry portjon and part circul ar
r ecei vi nglriysrhaltoachieving instgad atersdoning ei%eeowgesdla%bél&- Hbeweraratipe ob Hig y
portion and receivin ortion durin ssenbly, to lLocate i.n the receiving
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and 1868 _ar r S| 4 ated on the yoke 1864
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adj acent e recei vi ng not protrusi ons 1874 20 prevent
renovgl of shafts 1866 and 1868 fromthe yoke 1864 in an axial direction.
Preferably the shaft heads are non-circular and cooperate with the

pr ot r usi @isa h&hine with@vtersubasseaiblpoapabladf meving duteofith& mtdier ofthe babingtt
otherw se induce wear in the receiving notches 1870 eventually leading to
rel ease camying thiealne sysEmhibeyo lansioen pugemwrhﬁeﬂlpppdﬁd@nbfb\fmm@iéﬁfdher
bracket 1880 to be recipyrocable relative o the dianeter of the driye
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and out of the cavity 1885. A conpression WO 03/087459 PCT/ NZ03/ 00065 - 38
spring 1886 fits within the carrier 1884 and within the cavity in the yoke

1864 and Inthepmfasedeainseuntionef theldrivedeh temsdondréhdbelttengi®geriulleye 1 86 ander

1884. On its outer surface the base 1888 of carrier 1884 includes._ a ar
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The shaft 1866 and 1868 pass a neck between the entry portion and receiving portion

during assembly, to locate in the receiving portion and be captured there by the neck.

Heads 1872 of the shafts 1866 and 1868 are captured by hooked protrusions 1874 located

on the yoke 1864 adjacent each receiving notch 1870. The hooked protrusions 1874

20 prevent removal of shafts 1866 and 1868 from the yoke 1864 in an axial direction.
Preferably the shaft heads are non-circular and cooperate with the protrusions 184 to

prevent rotation relative to the yoke 164 which might otherwise induce wear in the

receiving notches 1870 eventually leading to release of the shafts.

25  The yoke 1864 is supported from a belt tensioner bracket 1880 to be reciprocable relative
to the diameter of the drive pulley 1802 and rotatable about the drive pulley 1802. A
biasing agent is provided between the belt tensioner bracket 1880 and the yoke 1864 to
press the yoke 1864 toward the drive pulley 1802. The biasing agent 1882 comprises a
carrier 1884 which fits into a cavity 1885 (shown in dot-dash broken lines in figures 20a

30 and 20b) of yoke 1864 to be slidable into and out of the cavity 1885. A compression



sliding track. The conplinentary formmay conprise conplinmentary
cross-sectional profiles such as concave and convex curves or square,

t rapezoi dwb osnsMsshaped ridges and channels. Preferably the/NasbhItde i s
shal l ow to di scourage the possibility of a binding 10 engagenent occurring
between the sliding surfaces. In the pré8erred formdepicted the profile
Is a shall ow V-shaped channel for the outer surface of the shoe 1890 and a
conpl i merspaing K386 ficswithstn slpee damried g8 8Hoand mathsh ithie gvigyrih dbe yoRe 2l &4 amd
belt tensioning bracket 1880. 15 A pivotal_ sl|idable connection is provided
bet ween (aRET3/EK betvesa BAdakRel85dr and Hiesbascet 855 phleosarren] 884, (@ndcouter
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in an end face 1904 of stub 1896. The cavity 1900 is opento its upper

si de sucprefeadbly ofusenpliraeiteyt foras s pgovade latdral hecadionvef thel shey 1§%seeshout
of the cavity 1900 t hrough the open upper side. Wen assenbled a part

annul ar  hidijgetraclon Theoemplmestany fagwanaw compsise gamplimentarycesoss-pertimal i on
1908 of resHﬁi ent, nrount hou inrg 1834. This ensures c¢orre Iocation of .t he
pul | ey 1gU0TilgsSHERMAs ¢RNCANE ARG CaRYRX CHRYEES TS dpatcatrrRezapdalion Vophangd sideesand
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yoke 186%rofileidashaldw0vihapee obaahdlyfor bt udgsr QirfAceast thnshqal 890 and a
frustoconical internal bearing surface 1914 nmatchi ng WO 03/ 087459

PCT/ NZ03/@ngd Enent36y siallewt Ershapedridge fortlse slobng suitfacail §%cef the belt tdfnsginumg
1896. The bush 1910 further includes a pair of substantially parallel

out war dl Yragkstd§88eari ng surfaces 1918 which ride against inwardly facing
beari ng surfaces 1920 of the channel of the channel 1894 of yoke 1864. The
bush 1910 includes an extensive notch 1924 in its upper portion to permt

the halt Ag)iéotﬁmafgg{&rﬁ%\éﬁ&ﬂ i BRidd HdthRed 86y ¥RE N3 6B s Bletsk1e (ERSidRUFh

1910 i ncl udes
bracket 1880. A centre channel 1894 of yoke 1864 fitting over a central stub 1896

extending off a spanning web 1898 of belt tensioner bracket 1880. Web 1898 spans
between the arms of bracket 1880. When assembled and in position the drive pulley 1802
of the drive motor projects into an open cavity 1900 of stub 1896 with the supporting shaft
20  of the motor projecting through a notch 1902 in an end face 1904 of stub 1896. The cavity
1900 is open to its upper side such that in use the belt passing around the drive pulley
passes out of the cavity 1900 through the open upper side. When assembled a part annular
projection 1906 from stub 1896 locates against a receiving portion 1908 of resilient mount
housing 1834. This ensures correct location of the pulley 1802 within the cavity 1900 and

25 relative positioning of the pulley 1802 relative to the belt tensioner assembly.

A wear resistant low friction bush 1910 facilitates the pivotal connection between the yoke
1864 and belt tensioner bracket 1880. In particular the bush 1910 has a rotational
interface with the stub 1896 and a slidable interface with the yoke 1864. The bush 1910

30 preferably includes at least one part frustoconical internal bearing surface 1914 matching



fl ange 1926 whi ch bears against a face of transverse web 1898 of the belt
tensi oner bracket when assenbled. The thrust flange prevents the part
frust ocorwoaB/gmay i ng surfaces of the stub 1896 and bushPCINZos/m@es bi ndi ng
in use. 10 Referring now to Figures 20a and 20b operation of the belt
tension is denonstrated. Wth a conpar3@ively tight belt, for exanple a
new belt, the yoke 1864 is prevented from significant forward novenent

towar d t lag esttdrice patt frestoctBical byrfadee]1 9 hef stub i 896 €The pohtliod 0 furtid3dclades 4 936
whi ch pass over the tension of pulleys 1860 and 1862. This is despite the
pr essi ng pair affrubstantiady pagéleboutwaadlynfacingebraringsarfacas 1P b8 wiaduridg against

Siﬁ{ff?3%&%‘1&%3“%h‘éﬁr&%g}@%éﬁﬁé&é?fﬂ#”ﬁﬁn%a aPhsihagng ol ohyokanEsa-
ti t . 1864 . .pul N i i
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t he pull as i s picted in Figure 20a. The tensioning pulleys

continue ﬂdhﬁerm whadhnbdareagdainenaiface ofieralsiage bedd 1898w fithas Ll easipnbeen
di scussed the yoke 1864 is rotatabl e about the drive pulley 1802 as well

as bei ng bshékeabihentasseamtdedTthedhangt flange privecntsithegprt frsteconaral bheaying sunkaces

pul ley 1802 is 25 preferable to account, for the differing belt tensions
bet ween tOidhestub 1;@6@1@@%@40&@1 bidigg W uBe-t he pul | ey 1802 operating in

differing rotational directions. In the Figures 20a and 20b a condition is
shown which the yoke 1864 will adopt where the pulley is rotating in a

cl ockwi s ' ' -0 ndigat E O clkise
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position. [f the pulley 1802 is rotated in the WD 03/ 087459 PCT/ NZ03/ 00065
-40 r eversignifiamitifoodadknowamerntitowatd tha drivepuliey [ 382 by ehetensiemirebeltporsibon i n
belt portion 1936 than in belt portion 1934 and wll cause the yoke 1864
to rotat d93¢4 anddi93atvehichpassravswtheoasiongfipulleyel 80 andh 862 Fhis is desgie the

slidi i di 18, ' . :
'ng %%s%?r?g g% the ISB ngS lllgggl of bljégl%% a%];ntbleéSIZ. ! atrier 1584 i%rdggrlé:(saé[ed 1r11t808tge ybr’ke
15 1864, retaining the spring 1886 in a compressed condition. This condition is depicted in

Figure 20b.

The spring 1886 continues to press the yoke 1864 toward the pulley 1802. Accordingly if
the belt lengthens through age or wear the yoke 1864 is pressed forward to increase the
20  length of the bight 1398 of the belt which passes around the pulley 1802, as is depicted in

Figure 20a. The tensioning pulleys continue to press against and tension the drive belt.

As has already been discussed the yoke 1864 is rotatable about the drive pulley 1802 as
well as being slidable toward and away from the pulley. Rotation about the pulley 1802 is
25 preferable to account for the differing belt tensions between the belt portions 1934 and
1936 with the pulley 1802 operating in differing rotational directions. In the Figures 20a
and 20b a condition is shown which the yoke 1864 will adopt where the pulley is rotating
in a clockwise direction as indicated by arrow 1940. Rotation in the clockwise direction
results in a higher tension in belt portion 1934 than in belt portion 1936 causing the yoke
30 1864 to adopt this or a similar rotational position. If the pulley 1802 is rotated in the



Accordingly the preferred belt tensioner is easy to install by clipping
over the chassis beans, 1is conpact, and rocks out with the chassis, with
no connecwDmB/08734 he cabi net or base panel, 10 alters tireThedos/o@as h when
the drive changes direction in a way which limts the maxinmm]loads on the
bearing surfaces of the tensioner pulle$®&;- and provides frictional danping
to the drive system to control oscillation when changing speed or

di r ect i omewdrse]mutirdotkarise diretbiohnhis indlllcatise & gmatepteasioass belbpyrtiondto36 than
conponents nmay be fornmed fromplastic materials. However sone parts may be
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convent i qggb formand material for coil conpression spring. It will be
appreci at that other forms of 20 spring, such as |eaf spring or air
spring may al so be applicable. Gven its function the bush 1910 preferably
includes a friction reducing filler, for exanple a plastic conposition

i ncl udi nA Rbkdinghthe préfdired breartenﬁbne]r884 may al so be advant ageously
provided with a simlar lowfriction filler. In the notor support

assenbl y,e t he isredsyrto sngipld by chippoigeover8h@ chassvimanisan housi ng 1836 and
resilient support housings 1834 may all be noul ded from 25 suitable

pl astic reat er ii;compacty a@t? aml@rmmwl@ tharplassivemithofio Fprpacsiondo thegaldoet ore

bi asi ng agent conprises a spring 2906 captured between the yoke 2900 and
the bracket 28@s¢p yoke and the bracket are preferably provided vm'th
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spring provides the yoke wt ibility of position with alimted

centring forchandifgspesd endieemivn ofsdroui talien.f or motor arrangements giving
| ow shock | oadi ng,

15  In the belt tensioner assembly most components may be formed from plastic materials.
However some parts may be usefully formed from other materials. For example shafts
1866 and 1868 may be formed from steel and sliding shoe 1890 may be formed from a
sheet metal pressing, for example from brass. Spring 1886 is preferably of conventional
form and material for coil compression spring. It will be appreciated that other forms of
20  spring, such as leaf spring or air spring may also be applicable. Given its function the
bush 1910 preferably includes a friction reducing filler, for example a plastic composition
including PTFE. The sliding carrier 1884 may also be advantageously provided with a
similar low friction filler. In the motor support assembly, the motor support bracket 1812,
lower fan housing 1836 and resilient support housings 1834 may all be moulded from

25  suitable plastic material.

In the alternative embodiment of Figures 29 and 30 the biasing agent comprises a spring
2906 captured between the yoke 2900 and the bracket 2902. The yoke and the bracket are
preferably provided with spring engagement features such as annular upstand 2936 on the

30  bracket. A split through the upstand (and bracket in near vicinity) assists assembly by



5 such as an electronically commutated notor driven by a frequency
controlled inverter. Each pulley 2910 rotates on a bearing 2912 on a shaft
2914 suppeoteadsiayy t he yoke 2900. Heat dissipating fl ange®CINZ03/a0065
connected with each shaft. 10 The heat dissipating flanges 2920 conprise a
hub shield fitted on the shaft and sub4tantially enclosing the hub region
of either side of the pulley but not contacting the pulley. The hub

shi el ds, allokeng tiee spsthnd telcompressdpafiewathih sheberer efvthe Spmingl adespigot! 2044
2930, which clip over edges 2932 of the yoke. The shields are forned of
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i ncl udes vanes 186 and 196 connected with the édges 160 and 151

respectively of the part-cylindrical drum skin defining edges of the drum
opening. The 25 vanes provide additional rigidi ti/%to the drum structure,

suppor t i dgichipullgy 216 kotatesamca bearwr 29 120ma shafe 20 ¢ supnytesl bynhesoky 2906.
addi tion _the vanpes. are scu d to assist wth eve di stribution of the
| aundry |}%e£&dbﬁ§maftﬂ&g6§9é%§§ kg%ﬁarﬂ@rmea e‘ﬁ’\é}flfé%h L.a double skininits
hub regi on adjacent the air flowexit and lint 30 collector. The internal
face of the air exit and lint collector is displaced sonewhat into the WD

03/ 03645%1Pg§é§59§/ﬁ%9§gyﬂ%i ﬁie%‘m | Ompridel RAEhES ahidhamhed & i ehs LR@nd

IS surroun facia '165. The outer layer 166 of the

drum end substhhtdeby aficlaging ltiee heh reglien of eftheqdids ofl B pwlidyrbuat nveBontdeting ek
regi on 154 at known angul ar position relative to the drum opening. The

regi on \pulleyarThebsenslaielsts, Hkepheeshaft deseot totatd emndcre tshrevhduim placeaby dugd

position in operation. For 5 | gcating purposes .duri ng.manufacture, c
vane i ncl2388sWhKhedp gres edes R 205dhe ol r g %elﬁﬁﬁﬁu@ﬁnﬁa Ogﬁﬁlrtqrtﬁrlé’%gé‘}’ in

each dr Ul gonlcgl%tiv%,opreferably pressed sheet aluminium.

15
DRUM HATCH 108

With particular reference to Figures 1 to 3 the drum (excluding the hatch) broadly is made
up of a pair of circular drum ends 105 and 110 and part-cylindrical drum skin 107. The
20  drum ends 105 and 110 are connected with the part-cylindrical drum skin 107 through a

folded rim 150 formed along either circumferential periphery.

The drum further includes vanes 186 and 196 connected with the edges 160 and 151
respectively of the part-cylindrical drum skin defining edges of the drum opening. The
25  vanes provide additional rigidity to the drum structure, supporting the drum skin (and in
particular the free edges thereof). In addition the vanes are sculpted to assist with even

distribution of the laundry load during operation.

The drum end 105 has a double skin in its hub region adjacent the air flow exit and lint

30 collector. The internal face of the air exit and lint collector is displaced somewhat into the



Referring to Figure 3, at the drumopening a pair of side baffles are fixed
to the inner facing surfaces of the drumends at the periphery of the drum
and ext emaong/oRasaeen the 10 vanes 186 and 196. Each si decrafZobmeodencl udes
a tapering internal face and an inwardly facing track 109. The side baffles
are preferably added plastic conponents42nrd are connected with the
respective drum ends by appropriate fasteners, such as self threading
screws. lbtefioe cyl]muhld’vzht:hdlmhﬂ&)f ithe dndasind i$)mrrour;deiirbd'rihwatdly disthiedifadi8 166f

st ai nl ess_st eel posed S|de edges 185, a leadin e 182 and a
trailing Ty t@_@ayerrlrﬁép o the dwug ead Iwdudgsensasny kg cirsle pgiﬁelr 53gtyith a non
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the part-c drum in 107 and presents alowfrlctlon beari ng
surface tgotri¢ing/throupkian apthtare xS 2imeichhdmim end 108sl that the cut edge of
t he hatch skin 181 is presented toward the drumrather than away fromthe
drum inproving safety during any maintenance or corrective work on the
machi ne. 25 The | eadi ng edg 2 of the drum tchl IS PpLOV| de W th
parts of Befpgamain Eigured, a tfﬁvmgovmng@daﬁ% sidedra Fr%a'ffrﬁ nner

P ovi toa g s giTos tpe?gé‘ﬁgaéﬁ B Berinhy By, b pith g ?engf{%%‘a%%?@&’ﬁs ng
ar ms 1800 v‘a‘ﬁ%g ydg a}lﬂaih@%veﬂz?tfﬁ §at parAeH &s%ﬁépgﬂg%%tehiéi‘?ff%e éHdZQ@ imPardly

connecti ng between the transverse catc part-

cylindri qaéingr t#aakn20¢h ™R §ide GhfAes aRCHINERDIPAAEE] plabfic sdonipdidhts dfi® ag@t ch

menbers 201 I'nclude an axial bore extending fromtheir inner end toward

t hei r outsennectdd witl thiemespectivel dA08 ends by apprpdiatd fasteadrsywswdh as sehfctheoading
bores 204 of the catch nmenbers 201. The rod 203 provides a strengthening
backbone S£8#W§-he catch nenbers 201 and reduces the degrees of freedom of
their novenent. The pivot arns 200 5 are connected with the drum hatch 108
at their ends away fromthe catch nenbers 201.

15 The drum hatch 108 includes a part cylindrical section 181 of stainless steel with opposed
side edges 185, a leading edge 182 and a trailing edge 183. The side edges 185 are folded
outward over on themselves to provide a reinforced edge and present a rolled edge to the
channels. An S-bend 184 is formed in the trailing edge 183 of the drum hatch 108. The
S-bend is formed to present both an inward hump and an outward hump at the trailing

20  edge of the drum hatch 108 across the width of the drum hatch. The internal hump rides
over the external surface of the part-cylindrical drum skin 107 and presents a low friction
bearing surface to the drum skin. The external hump ensures that the cut edge of the hatch
skin 181 is presented toward the drum rather than away from the drum, improving safety
during any maintenance or corrective work on the machine.

25
The leading edge 182 of the drum hatch 108 is provided with parts of a mechanism for
enabling the securement of the drum hatch position relative to the dryer cabinet. In
particular the drum hatch is provided with a pair of T-shaped pivoting arms 200. The T-
shaped pivoting arms 200 include transverse catch members 201 and a pivot arm 202

30 connecting between the transverse catch members 201 and the part- cylindrical drum hatch



The pivot arnms 202 are secured to a central double leg 233 of a flat spring
menber 230. The double arm 233 resides within a recess 213 in the outer
face of twe opiosaso arm 202 and is held in place around a ®emiNzZaBhgoss ocat ed
upstand 210 at the head of the recess 213. The double Ieg 233 is connected
to a pair of outer side |legs 231 of thed43pring nmenber 230 via a 10 pair of

| aterally extending torten portions 232. The outer |egs 231 of spring
menber 23Q%in 88k Tharpertl mhembes2(lhiacludeean fdalb@dExtehdmghibahtheitganer end
stiffening plate 220 and the outer surface of the part-cylindrical drum

hat ch skitawasitheiftnuten endo &tlj piningired 203thas iits eads figd within dre 234 heags 24 of

| ocat ed t hi n_grooves or. channe ormed in the jnner fa of .th

stiffeni \3136 Shtghan ers By fﬁ? miﬁpf’@rwl g aspgnglicpng '&%@Pp@ S sataly

t he drum hat ch ) | eadi ip 24 f h i f ' r 22

el s Brupers g0 adseBREs b ddeiedt Bledohhr bl hSHRGhHIP Bly of s 200

f or warzd | ¢ [ 181.
The  Seartte gomdied ARARE arth ot [ of Rl AADG YAt (HE CARR Blchber DL 1
181 by f aptieepiobSarna3 Mg sebli@dyeaWental Hadlse 12233 6f & iflat spridd #Rhiter 280ber
220. The securing holes 224 20 preferably correspond with the apexes of the
U- shaped Hecdiubhsario 2 3® tesbhdes(vidlijnarrecess 2y in ghodutenface of tht mvoteaarm 241 agll,

torten portion 232 and doubl e Iegl@233 of spri n% menber 03(30. Thi s_provi des
addi t i ondp heldanmplasearownd  gentsalhy logated mpatand 3d Ujaf the keagdiof the weessedd?. Thee
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agai n to Jrk glithed HelbRedd fe ifRsr fAge 280of $haeR eHee sﬂiffeﬂﬂgiglét@ N20ahd thdGuter
central 30 double | eg 233 passing over a neck recess 6 between the screw

securi ng suofaes of the part-Ai RIS A48 HAEH NMNIBV0 bR clamiped portioms ofi thdsprmg er
face of the gi vot arm 202. The pivot arm 202 resides within a recess or
aper t ur e member 23hmaythef peated gvithirgseowesmr chipraelsdermed & tetinner fgeepéihpl y
shaped to tch the pe of pivot arm 202 to provide a 5 snug |ocation
with the S&IE‘&H%PW@Z ‘in a first position against the drumhatch skin 181.

15 A stiffening plate 220 is preferably secured to the drum hatch 108. A leading lip 240 of

the stiffening member 220 includes slots or recesses in a back edge thereof and is fitted
over forward extending tongues 241 of the front edge 182 of drum hatch skin 181. The
rear edge of the stiffening member 220 is secured to drum hatch skin 181 by fasteners
passing into securing holes 224 of the stiffening member 220. The securing holes 224
20  preferably correspond with the apexes of the U-shaped sections formed by (sequentially)
each connected outer leg 231, torten portion 232 and double leg 233 of spring member
230. This provides additional securement of the spring member 230 in its place between

the stiffening member 220 and the drum hatch skin 181.

25  According to an alternative embodiment of stiffening plate illustrated in Figure 31, the
plate includes a lateral wing 3100 at either end that slides within the track 109 to reduce

any bending load on the edge of the hatch.

Referring again to Figure 3 the flat spring 230 is secured in position with the central

30 double leg 233 passing over a neck recess 236 between the screw securing holes 224 to



The aperture 221 includes a forwardly facing butting face 225 adjacent the
recessed neck 236 and securing holes 224. The butting face 225 butts

agai nst awoasngripondi ng butting face 211 at the end of piPCIINZABNVEBS?2
distil fromthe catch nenber 201. 10 The aperture 221 al so includes rear
facing butting surfaces 222 which butt—4#ai nst forward facing butting
surfaces 212 of pivot arm 202 with the pivot arm202 in its first position.
Ther ef or egcare drethstouiter face of thespivploarim 202, t he pivot arm 202 is prevented
fromsignificant forward novenent relative to the stiffening nenber 220 by
butting of the faces 222 and 212. 15 The pivot arnms 202 are pivotable

about thei,r ends di | fromthe catch 201 to a cond ndition.a from
he. dr um FsEROCKI 203 Tesid s 4 Rty Groibelhe 22E B He R Mt 2bo!
shaped pimot i i t ' t

ho st | i HSTERER3E IO pls3eBRL HFpRETo b LRAMEE Of FRAIRR I RIcE
211 and tdpfg 3bddtionrWiE the’PiveARER0R YA i Gt %(M‘ﬁﬁ@l@ BgXiA8t thelde@h | Bat@skin 181.
alternative but |ess preferred connection between the catch nenbers 201 and
t he dr umTiataperth8d22binctudesal fodearsliiyficingbuttieg ficest Zmtjadent theaedessed hetlkch

skin with any appropriate spring nechani smoperating between the drum
hat ch ski236and sehuringheles 224. ttingidere /245 bhids pgadry @t qoyregparding dytting

mechanismi s eferre e its sioplici of, assenbl ihch is now
doscr i bodacerabl §Eﬁef‘1ﬁf€‘€2ﬁi<ﬁ§’%%’g}i‘%élsﬂl%m thecateh {’W\é‘w\l\gmhatch skin 181
by fitting the recesses of |ip 240 over tongues 241 and inserting
fasteni ngs through holes 30 250 of drum hatch skin 181 to secure through

corr %pgg%ﬁer@r)ﬁm}@@z a0 Hclbd& r8hd ffaf:igl%i%&iﬂ@&ﬂc@@fﬁ&hﬁg&%ﬁﬁgﬂﬁ@ard 45

menber e T-shaped pivot arns O are pre-assenbled with the
connect i fgcihgbutZBsurfides 212vtlping: afs20biwthnthy piverarive2 (Reilitefirst positien.

stiffening nenber 220 by passing the outer |egs 231 of the spring nenbers
230 bel oW henefoneychrleast de isffitshpositiphf theipiyot ammBe? i pocvientsd from sigarigant
regggsts hgg_fgfr)\;cvarvc\lli rglgvet:rggntur_efaqg%etg t}?eesct} .fé)nr%ng ?ﬁlgerrrl)lygrz%% biynguotti}lé1 %f thSe f%ice\:/soéZZaarm
212.
15
The pivot arms 202 are pivotable about their ends distal from the catch 201 to a second
condition away from the drum hatch skin 181. In both the first and second position the T-
shaped pivot member 200 is restrained from rearward movement relative to the stiffening
member 220 by butting of the pivot member butting surface 211 and the stiffening

20 member butting surface 225.

Clearly an alternative but less preferred connection between the catch members 201 and
the drum hatch 181 could include simple hinges fastened to the drum hatch skin with any
appropriate spring mechanism operating between the drum hatch skin and the catch

25 member.

However the presently described mechanism is preferred due its simplicity of assembly
which is now described. The stiffening member 220 is fitted to the drum hatch skin 181
by fitting the recesses of lip 240 over tongues 241 and inserting fastenings through holes
30 250 of drum hatch skin 181 to secure through corresponding holes 224 of the stiffening



According to an alternative and preferred enbodinent illustrated in Figures
31 to 33 the drumhatch stiffening nmenber includes a |abyrinth formation
al ong it swopeasnsngs edge and the opposed edge of the drum @pemzgoines! udes a
conplementary |abyrinth form such 10 that, for the drumhatch to fully
close the labyrinth fornms nust engage +#%e one another wth close

tol erance. The | abyrinthine formati on of the stiffening nenber (Figure 31)
and the adnibém?220.nEhé Frshaped pivt adms R00peaipnerasstgedl¢dmgtir theIDnnectaigirel
interleaving protuberant walls 3102 and 15 3202 for engagenent into

conpl ene03r J hiopiveting assembly owyshen boseeurast totthestifpvagmembgr 220 by passiig s

L e S L S, Rl
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intergos%qlv(i)tq1 cE408i3ng gap when the stiffening nenber cones together
with the open drum edge initial engagenent of the pair of protuberant

wal I's 3202 into the respective sockets 3104 binds and secures the fabric in
25 two spaced apart regions. A bridge of fabric spanning between these .
regi ons iAcdordipgdd analternativotand prefietredambagtioentuhiustiated iatigires 3 htp 3dthent er
socket 3204. d ose.tol erancing . of proLa beranf walls 3202 into.sockets 3104
can ensurdsupiaich sfitdening membaripclyeesiy ingl i ORFRHRE e¢ggand

on
mat eri al al ong the thinnest materials,and/ or ve stLret .materials
such ae. npROSe Wi o P RoRAE i PR ah bortBlelnel sk Ry B By e
real i,gti 0 pEo 4 i LCh
o ndP prikerd BPEEEm RIS clble S B0 A 1800SR L e TR BT

i nsuf fi civeifh cRisk €pletdnct O cause damage within the machi ne during operational
rotation of the drumand are not generally present in val uable garnents.

Also as illustrated in Figure 33A until conpl ete engagenent of the
conplenmentary 5 labyrinth forns the catch nenbers 201 remain trapped

wi t hi n t hhedabyrintbinedprmpgonipfithe séfigatigigembeardbigwn 4V kandthe fabyapthing foee of
track 109.. Thus the hatch,is not regleased b the dru atch e i A0
reber  arlf (he LR IPeBE SHESF oS QaRT AR THeFER G BTG RDRE G 51 02%and
15 3202 for engagement into complementary socket forms 3104 and 3204, of the opposed
part.

The walls must fully engage in the sockets, as in Figure 33, for the lid to fully close. If
clothing is trapped in the closure the engagement is prohibited by the pressure of even

20  very thin fabrics which span over the multiple spaces of the sockets.

As illustrated in Figure 33 A, if fabric is interposed in the closing gap when the stiffening
member comes together with the open drum edge initial engagement of the pair of
protuberant walls 3202 into the respective sockets 3104 binds and secures the fabric in
25  two spaced apart regions. A bridge of fabric spanning between these regions is trapped
over protuberant wall 3102 which is attempting to enter socket 3204. Close tolerancing of
protuberant walls 3202 into sockets 3104 can ensure that this restraining bridge is created
even by very thin materials, along the thinnest materials and/or very stretchy materials,
such as pantyhose, may still not be sufficient to prevent closure with realistic tolerances.

30 However it is also the case that materials which do not prevent closure are generally of



controller detects cessation of drumrotation, such as by nethods outlined
later in relation to drum opening operations. Preferably the controller

t hen r eop®0930$m@sdr um by 10 conmenci ng a drum openi ng r ot &CITMXNZ03/e0065
operates an appropriate user notification. DRUM HATCH ENGAG NG MECHANI SM
The clothes dryer is provided with a drédrhatch engagi ng nechani sm
connected with the 15 cabinet. The nechani sm secures the drum hatch

agai nst rimudifieieht stedmth teecause tmapowithinghe atachive dweigigroperagioné] ratationrof the
openi ng operation and throughout the period when the drumis open or
partial | d azparot geeeraBy presentinivaluzhle gaegmentpe concl usi on of a drum
closing operation. In performng this function the drum hatch engagi ng
mechani sm operates to engage, hold and subsequently rel ease the catch
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forward ¢igugingmieraber dboveahe butee sirdace dliactturiond ar thpkatch s natrelehssl tnf
the drum and one of 25 nore closing abutnments 310 associated with each of
t he cat ctherdninehatchengagiog nherhbenrand rotasiova the drunbisstalizd] Peefprablpethdmatayy a
closing rotation of the drum .In the preferred formof the invention the
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housings at its ends. The channel nenber 361 maintains accurate separation
of the housings 304 and 305 and | ocation of rotation bar 301 therebetween.
The pi votDRAIMIDA TIEHI EN6 AGING MECEpANISNEnnel 362 of the channel nenber
361. The 5 channel 362 supports the pivot rod 301 along its | ength,

reduci ng the stresses on stubs 302. The flap 300 includes a | eading face

RN TR AT T M T LR N N N
15  cabinet. The mechanism secures the drum hatch against movement relative to the housing
at the beginning of a drum opening operation and throughout the period when the drum is
open or partially open, and releases the drum hatch at the conclusion of a drum closing
operation. In performing this function the drum hatch engaging mechanism operates to
engage, hold and subsequently release the catch members 201 of T-shaped pivot arms 200.

20
Referring particularly to Figures 3 to 3B, 6 to 10 and to Figure 33A, the drum hatch
engaging mechanism includes an engaging member with one or more ramped abutments
311 associated with each of the catch members 201, for lifting and halting forward
movement of the catch members 201 during an opening rotation of the drum, and one of
25  more closing abutments 310 associated with each of the catch members 201, for holding

the catch members 201 captive during a closing rotation of the drum.

In the preferred form of the invention the drum engaging member comprises a pivoting
door or flap 300. The pivoting flap 300 includes a pivot bar 301 along a rear edge which
30 extends laterally as a pair of cylindrical stubs 302 to engage within sockets of side



the flap 300 is in its engaging position. 10 The ranped abutnments 311 are
provi ded projecting froman inside face backing on to |eading face 315 and
proj ecti ngotosmsT4do t he pi vot bar 301. The ranped abut ment s pcakezosh@esf or m of
teeth, tapering to a point spaced fromthe engagi ng nenber 300. Each tooth
has an internal edge 3302 for receiving7the catch nmenber 201 and an
external edge 3304 for 15 sliding on the surface on the drum skin. The

fl ap 300 Hoasings 38#andd0Ge & chepnchoentkd 360 spant betycbe thodwousitgs 304t andi¥)S
face and the pivot bar 301 across the width of the flap, The c|osing

abut ment @nd igcennsictasktothehoustrgs a‘ta'éénés;sTb%@aﬁwbméB@@Frgﬁl MBRYRNSICQUIRALL | ng
t he ranped abut nent 11.. Th r 0j i0 0 of closi bu ts 0 from
he T ace Sgasaion Ot ghe FpLsingr §0F a8t S0.4ma Reativn S ESRBh SRt SPEMdsbasehont
311 from-he.. . . i i t jechi '
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under st hehafRE1362¥8ARGH St Dlvot28d BOE aldn@GisIeddN, relluélhy ekPsde8 bRIsAAsS (At
their forward ends O to provide end faces against which the outward ends
of catch menbers 201 butt with the drum hatch 108 cl osed. The T-shaped
pivot arnms 200 are raised to a drumopening position by riding up the 30
ranped abiienfdap 308 incladesdr leadimgdage AdS spamnigg the mdthng};hqz drmeppening. t Hee

catch WO 03/ 087459, PCT/ NZQ3/ 00065 . -48 nenbers 201 are rai sed clear of the
end" 1 acedacst 3 3 RIS ADABY (o gpiTginiohe SeAGe et Fen G R nA BIeHiausesy hem e
drumw th the drum h h hel.d in .pl ace by the flap 300 the outer ends of
catch ne%%hg‘p%(% 1§g§?tggn%%€%p{)%l 10gljter surface of tracks 109. In this
condijpi on they are held between the outer surface of tracks 109 and the
face 313 of flap 300. In a 5 circunferential direction of the drumthey are
bl ocked fTHMaRERNER{tmeAtsONE giel Brovided pipjecting frempadindhie fleabackihg @ncb i n
the other direction by the closing abutnments 310. During the opening

rot at i on ledding&actrim anderottihg teemdrdrtbe povot hiat 30 k. ehiee tampedabutigeritsitake thére

ranped abutnents 311. . ) )
form of teeth, tapering to a point spaced from the engaging member 300. Each tooth has

an internal edge 3302 for receiving the catch member 201 and an external edge 3304 for

15  sliding on the surface on the drum skin.

The flap 300 has a main connecting face 313 connecting between the internal face and the
pivot bar 301 across the width of the flap. The closing abutments 310 project from the
face 313 and have abutment edges 314 facing the ramped abutments 311. The projection
20  of closing abutments 310 from the face 313 is significantly less than the projection of
ramped abutments 311 from the face 313. In an opening operation the projections 310
will clear the catch member 201 while the points of ramped abutments 311 hook under the

catch members 201.

25  The tracks 109 of drum 104 terminate at their forward ends 320 to provide end faces
against which the outward ends of catch members 201 butt with the drum hatch 108

closed.

The T-shaped pivot arms 200 are raised to a drum opening position by riding up the
30 ramped abutments 311 of drum engaging flap 300. During drum opening the catch



10 During a closing rotation of the drum as illustrated in Figure 33A, the
catch nenbers will tend to bear against the closing abutnments 310. Once
t he drumwaetoslosT4eaches a fully closed condition the catclrCcrNmen®6201 W | |
fall off the outer surface of tracks 109 under influence of the spring
menbers 230 and the closing abutnments 349-will run clear above them |If
the hatch cannot close due to obstruction (for exanple in Figure 33A) the
catch 15 members 241 hrer smssidnclearapb e ebd Facesrafctkackl egdsadi.t Hefteromitiatidn of
remai n coupled to the abi net. The flap, 300 .is, noveabl e between an
engagi ng QPSBING It ﬁé‘ﬁuméﬁ%&%@mﬁbb@t@hé‘ﬁfd Hrmiécee{w Q&h%ﬂ %@.3@%
engagi ng fl.ap.300, in the agi osi.tion has_.been.descrhbe 20 above. In
the- non. igaBr otk 20 ERERRER b Pl PRI REE Tt BNE 1 ¢«
drum eng%ﬁc’-&ﬁlgl'[eer@% PeRYedn’ REGLRE sﬁi‘f‘afzggg t3bkd 6o Fhd e fhee @ﬁ'o?tﬂa‘gf 5(&). Ina

he p the catch

retention rum engagi ng fla In a position to pick u

menbess Z9budiferenéiaPdir€Rm oTAhE GAME M 228 bRIckad ABfEMbyémentifbak ditdtion by
provided for 25 retaining the flap 300 close to the drumfrom a point

shortly ithe adwmpod eabotmemistd 1dl amdun rthatotheért dir¢dtioncly dhe whosireg ab@@derand 10hen
t hr oughout subsequent opening and closing until the catch nenbers 201 are
r el eased IWwning theeonening 1otafignef the dremedbe caieh arembrys 261 wifeed Bebearagpinst

retai ni ng, arran nt may.,take the formof a laterally extending wi ng 3310
ext endi nghefqlBP(g‘g%W"&q&y%#l't he flap 300 at a location to engage within the
respective track 109. To 30 provide pre-retention a short additional track
section 3312 is provided on the outside of WO 03/087459 PCT/ NZ03/ 00065 -49

the dbumm&ﬂnggﬂsewémg}owtﬁﬁkofm@druTﬂ,gasspegﬂraté@ﬁfFigﬁre@sA,&ﬁ@&ﬁ%&%ﬂ@& #ill

open end 331 distal fromtrack 109, for receiving entry of wng 3310 at
the begi nendgo dbbamagapsarthoglosing abutnentd 3¢ 0eOndsSte @ruoxharh rfeachgsas Kully9
is separated fromthe end 320 of track 109 ge/ catch menber receiving notch
3316. Catcdosedwopditionghe satch mémbgra 20dtvoH £33 06 thi entes sutfacehef teackisd 0P windgr

cl osed. The wing 3310 i.s suffici ly.long to span the_ngtch 3316 to
ensure tHBﬁPP%ﬁ? < SRring Mo 20 ald the owgggﬁag%§ 3t1ﬁwﬂa'%ﬁfeap@b%¥q ng
of the hajch aging flap 300 can. be, described w.th,particul ference
Lo P gunnény JFARaIh Lasir Fo%s 8845 etiRSbhaRin el I Elebly S0 Sl 30,
of pij¥ot PaGLH8OWill remain trapped above tracks 109 and the door will remain coupled to the

cabinet.

The flap 300 is moveable between an engaging position and a non- engaging position.
The effect of the drum engaging flap 300 in the engaging position has been described

20 above. In the non-engaging position the drum engaging flap 300 is pivoted to have its
drum engaging end away from the surface of the drum.

To assist with retention of the drum engaging flap 300 in a position to pick up the catch
members 201 during an opening sequence an arrangement is preferably provided for
25  retaining the flap 300 close to the drum from a point shortly in advance of initial abutment
with the catch members 201 and then throughout subsequent opening and closing until the
catch members 201 are released with the drum lid fully closed. Referring to Figure 33A
this retaining arrangement may take the form of a laterally extending wing 3310 extending
from each end of the flap 300 at a location to engage within the respective track 109. To

30 provide pre-retention a short additional track section 3312 is provided on the outside of



10 and along the length of the pivot bar by support rail 361. The flap 300
i ncludes a | ever nenber 330. The | ever nenber 330 extends fromthe flap 300
adj acent woasesdsof the engagi ng nenber and from a poi nt padjNmwantoss pi vot
stub 302. An actuating rod 331 has one end connected with the |ever nenber
330 in a noment resisting relationship:-49kis connection may, for exanple,
be by fitting within a pre-noul ded channel or by 15 overnoul ding. The rod
331 has aheliatmlaligned 84th trick 10% Tbe sladnit sedtionaott tranks3ei2skeasdin epmeni aond 3318
(represented by arrows 346 and 344) by an actuator nechanism The preferred
act uat or distelchram tack 09 fos segrivimgemtiyceluaingdd | habberbaginning of agiansaingons.

(et geapiegon T3 sngt Dy damarinae ek 5 3s Serdraies S e tlof ok fbo
554° engadentisTRENBer KEShIng Bk 18] GeRgRARmtE30h 365 Yt BR3P o
bet wegn QH@h%ééHHQ rthiyRldsed 33heaRihg 3 1 is CaFfiSlkn ) 1@4{%@ §pat PhBkch 3B t25

To absorb vibration a rubber spacer (not shown) ay be provided under the

nmot or, | eegee thefdpB0ns eos eslcdvet ws eie wingg padses tlwubttiie housing. Also to
absorb vibration at | east one of the ends of the drive gear 333 is
supported within a resilient nmounting in its respective support wall 336.
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of the fhéfbeld®3. BRI levEendifisdrt330eexaémls frémthe flapeI0badjsednk baé end of ek i ve
gear structure with 5 first gear structure when the first gear reaches

ei t her ofengagingahembenand frotsa pGint agyacémtra pitot stubid0FatAmactofting fak3Hkehas and
first gear structures is described bel ow which absorbs the cqllision,.
i npact, e esdronnsetedavith e lever BleadesAd) b gapomeniyesigfipgirplaipashipogdiof

this invention. For exanple the . spiral. . thread.of the dri.ve ar ave a

squar e erf@nEectan fagy; éﬁgg’bﬂ‘mﬁ’]ﬁe t%epbyabtang PHENR ¢ ﬁreﬁlé%l}l\éﬁ%&%a%glaéﬁp ct ed

teeth,val (Jv%}ﬁﬁoﬁfdiﬂg erh&E8 £ 1t s lsti GRF342 that is moveable in a transverse direction
(represented by arrows 346 and 344) by an actuator mechanism. The preferred actuator

mechanism requires powered actuation in both movement directions.

The preferred actuation mechanism includes a worm drive gearbox with a first gear 337
20 rotatable about a hub 350 and including outwardly extending peripheral teeth 338. A
drive gear 333 includes a spiral thread 334 engaged with teeth 338 of the first gear. The
drive gear is supported between end support walls 336 and is driven by an electric motor

332.

25  Toabsorb vibration a rubber spacer (not shown) may be provided under the motor, lodged
and compressed between the motor and the housing. Also to absorb vibration at least one
of the ends of the drive gear 333 is supported within a resilient mounting in its respective
support wall 336. For example, as illustrated, the far end may be supported within a
bearing, such as in a seat or plastic bearing, with the bearing mounted within a rubber

30  mounting board 360 fitted into an aperture in the wall 336.



10 The square end of the spiral thread will collide against a respective
face of the first gear when it reaches the unexpectedly m ssing valley.
Only a suwetoangisad proportion of the circunference of thepPCImAo3geas 337

i ncludes peripheral teeth 338. Adjacent each end of the toothed portion of
first gear 337 is an outwardly 15 pl aeéd—collision nenber 339, 340. The
col lision nenbers 339, 340 have a greater radial extent than the peripheral
teeth 338. The collision nmenbers 339 and 340 are preferably fornmed to
provide flexibility adjacent the ends of the toothed portion 338 of the
first gedrhe B3rgearad aadiayithe ddwe geariaonformedsosha3n operation togathdrar posityve

extend fromthe first gear .337 a Qsition circunferentially Rﬂle fer
the t oot [#ERD %Wléar%ge&t &f gfn%egt deyseron R IRRIEE it e turn o
S o BRErSgedERRT THEPBRERe Sl svhalel By cBliiel R el Bt e

col I'i gi 0?{)1’%?#‘%%13%&%%%? f ﬁtﬁéﬁf@%aﬂ&%ﬁ&%iﬁﬁ%%é‘}ot%&?Iiniifsar@rﬁ@ﬁr%?erred

pressure Xing o e co ion nmenbers. 25 Rotation of the first
gear is Sdoﬂﬂﬁﬁ@kiérﬂoﬁﬂﬁhégeéﬁ dnddlirsDged? ¥ traoturéssis des@ibddselswspigich iabsorbs the
col lision nenber 339 or 340 with the drive gear. Preferably the drive gear
i ncl udes coplissom umpacts bt other strustuzés amtalpwshvisaged thi b hathen the scopehel dusis
of spiral thread 334 and the collision of collision nmenbers 399 and 340 is
with the ipyeitiasiforsxampls teispirak thegadglithe drige gedsimay havieasqgyareend at either

Pl O A Y R
Lhe 51 veTHESGy0 PR RGTLOROBR0R bl st i e

of the driN& Heedchebiheuhdiebledhf miginPi4ley332 is energised leads to a
rapi d and detectable increase in the mtor current. The voltage applied to

the notor may 5 be renoved upon detection of this increase in notor
current although with sonme notor and power supply conbinations this may not

be necesdanly a substantialpropertiaacdfithe pirammferenceiof tharfinsbgear B37 mmslustes paripberal | s
b 2ol JehaTB: by T ar O B Ehihe BB BeGLA50 s o5 EREHBPr
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the thre eve
extent than the peripheral teeth 338. The collision members 339 and 340 are preferably

formed to provide flexibility adjacent the ends of the toothed portion 338 of the first gear
337. For example, collision members 339 and 340 preferably extend from the first gear
337 at a position circumferentially back from the toothed portion 338 of first gear 337 and
20 extending in a circumferential manner, spaced from but parallel the form of first gear 337,
to end adjacent the ends of toothed portion 338. Thus the ends of the collision members
339 and 340 may deflect somewhat under transverse pressure by flexing of the collision

members.

25 Rotation of the first gear is stopped in either direction by collision of the respective
collision member 339 or 340 with the drive gear. Preferably the drive gear includes
protrusions from its shaft at positions displaced from the ends of spiral thread 334 and the
collision of collision members 399 and 340 is with the protrusions 335 rather than with the
spiral thread 334. Preferably these protrusions are non-annular and extend as a transverse

30 lugs. Movement of the first gear is halted by the cessation of rotation of the drive gear on



10 Consequently the collision nmenbers 339 and 340 define the end limts of
novenment of the first gear 337. These end limts of novenent are depicted
in Figure’obBosmd 11 respectively. Rotation of first geaPCINZosmooshe

direction of arrow 345 in Figure 10 will, on conpletion of novenent, |ead
to the position shown in Figure 11. Rotafi-on of first gear 15 337 in the
direction of arrow 343 in Figure 11 wll, on conpletion, lead to the

posi ti on d¢adlisibhef Biglngs 386.with thestips3dficalkisioncatmbens 338 andr3Af. ar aperture
351 in the body of first gear 337 opposite collision nenbers 339 and 340.
Actuation rod 331 extends through an aperture in a lug 20 extending from

di 341. .The .| ' | i dabl I t | I ect. 31 and di 341 i
ot ot abl ECHSRHPRO ratigbo B aras 2 iie B o Efts a8 437 Nortrignad RS a1 ne

H gur 5 2apld A ddechie it Bas e o e Fhe ki adiiRidid O BRIyl
from ane d fgnRfed udanAeRcBoh of this HRrQEORI r_nb&')rEﬁﬁ‘eﬂiaﬂtﬁ@ﬁ%@@itﬁfsoﬁferrﬁ&o}gé@d
This rotates the actuation rod 331 about its end |ocated in | ever 330,

t hereby rgdvaér sigpplecombadlionschizainal wndaghagssdrap [30the petirtedoforat of tthids
302. In the reverse novenent of first gear 337, between the conditions in
Fi gur e 11lingpefierhthe oot owdentis sensed by guome-hiodigithsationsirgnitearexgseding or not

connecting rod 331 is dragged in the directian WO Q3/087459 PCT/ NZ03/ 00065
-52 of arfXsRednga t@@éé&ﬁig%%%sﬁr%cepntrﬁﬁew@#eéﬁ RAWES SHPRYY taths MPIORAS t
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contr I er 900 programred to control operations of the nachine in response
to user inputs and sensor input. The electronic controller is physically

enbodi ed @snseqRéilyihietbitioreheitedsd IBarndBNll defihd Fhd ehdlidits 6f hovément of the
particular, the controller 900 controls the rotational speed and direction

of the driurst gzear 83iot dheSO2nd emmitygi fatiosamient ai¢ ldepictéd exthiguresf 14 aad 101
hat ch engagi ng. nenber door actuator nptor 332, activation and deactivation

of a |id yespaectively. Rotation of first gear 337 in the direction of arrow 345 in Figure 10 will, on

completion of movement, lead to the position shown in Figure 11. Rotation of first gear

15 337 in the direction of arrow 343 in Figure 11 will, on completion, lead to the position to

the Figure 10.

A disc 341 is located in a circular aperture 351 in the body of first gear 337 opposite
collision members 339 and 340. Actuation rod 331 extends through an aperture in a lug

20 extending from disc 341. The lug is slidable along the collecting rod 331 and disc 341 is
rotatable within its aperture 351 in the first gear 337.

In rotation of the first gear from the position shown in Figure 10 to the position shown in
Figure 11 the disc 341 drags the distal end 342 of the actuation rod 331 from one side of

25  hub 350 to the other in the direction of arrow 346. This rotates the actuation rod 331
about its end located in lever 330, thereby rotating lever 330 and hatch engaging flap 300
about pivot stubs 302.

In the reverse movement of first gear 337, between the conditions in Figure 11 and the

30 condition in Figure 10, the distal end 342 of connecting rod 331 is dragged in the direction



sol enoid 918 and activation of a heater 930 (whether gas or electric
elenment). The controller receives user inputs fromuser input panel 916 ,
t hese i npwbD3gemsy al |y setting requested drying cycle opecaimnzvgoesadi tions
(eg: start time, cycle tine, requested dryness and operating tenperature)
and operative controls (eg: start, stop)2pause and enter cool 15 down
node). The controller 900 receives additional inputs fromcurrent sensing
circuit odafroseddd, rgusing retation bf thediatdhietighgink flapl3®0diram (tekngdgingposianet
whet her or not the lid is closed), noisture sensor 680, a current sensing
circuit 9tmnoneergaging pesidofrent through the notor 332, the output of a

| i ght sensor 910, the output of a therm stor 912 indicating the
tenperature in the drum the output of a thernpostat 932 detecting excessive

t enper at i e drum and any nonitoring outputs of the installed
FONTRILER

heater u drying operation of the dryer will not be described in

det ai k. cmﬁ@rrh{agetodF Fe 113 thé cldResOReralf the ﬂmﬁéﬂt IhRnRbafiREILESS ﬁ&%{e@tﬂoﬁ&

node 1 nvol ves appropriate cycling of the d rotation through sequences
of rot at icenatroNeO9E) dpiiorgeamined tokditrdieperajopk o€ thetrhadhineini ragponsé todset fipumied
by a briefer period of rotation in another direction wi thout heat applied
(or with andesghsepppitdThe eledtronsecontealler igphysielly embodwidsasret Badd sromnted

proposes. .In particular it is preferred that heat |s |y appl.ied when, the
drive motedctioesnodwlg 1Ran Frgyure 4. I pargisplar, the ?@I&rcéiﬁr 9§5 ety %Fhe rptational

L
R b SR L 2 C R N DELRTTAT g1y ok

resi st angglenens ong Lirl weermtidnPel & Hehter IBVIpShétEr eONLAGSHHS efdrAéntkNOFKE | N
the art and will not be described in detail. Preferably the controller

ent er s t lentioiler rdcaives aseninputdromnsdeinpwhparel i é ,dhesn inputs geacmdl ysetting r 5
flow applied without heat) when the sensed noisture content is |ess than or
equal t o raquestadsdnying exsle eprradog cerfitams (7§ fattiimecygledimedegeesser digness | t
w || be appreci att ed that _other, net r}ods %féﬁgegeqti ng noi sture content or

exanpl e &F QTS (CIMREAHG) ARG AT VESCORTAlS L8+ ST SLP. RGaS B eptsy &P §

may Bg usfdy ﬂl%ﬁe'.“Tgé Loff@sifet Wec&%f%&cﬁg?ﬂﬁi iﬁé&(s?r%rﬁ‘éﬁh%m @%ir@ﬁ&f&ﬁ?ond
with Ffaw or proceSsed sensor |evel's rather an any absol ut'e nor sture
906 sensing current through lid lock solenoid (which indicates whether or not the lid is
closed), moisture sensor 680, a current sensing circuit 914 sensing the current through the
motor 332, the output of a light sensor 910, the output of a thermistor 912 indicating the
temperature in the drum, the output of a thermostat 932 detecting excessive temperature in

20  the drum, and any monitoring outputs of the installed heater unit.

General drying operation of the dryer will not be described in detail. Once the dryer is in
an operating mode the preferred operating mode involves appropriate cycling of the drum
rotation through sequences of rotation in one direction with heat applied to incoming air
25 followed by a briefer period of rotation in another direction without heat applied (or with
heat applied at a lesser rate) generally for disentanglement proposes. In particular it is
preferred that heat is only applied when the drive motor is driving the fan in its more
efficient direction. If separate drive motors are employed to drive the drum and drive the
fan then application of heat to the incoming air may be effected entirely independently of

30 the drum rotation direction.



10 content. Lid |locks and operation thereof in conjunction with alid
sensing circuit are also well known in the art (particularly of top

| oadi ng vwaehisngr4smchi nes) and will not be described hereiPaT/Nd@&ddoess t o
say the controller institutes a | ock out on operation of the nachine in

t he absence of the sensor indicating thé&tid to be in a closed condition,
and maintains the lid lock in a | ocked condition throughout operation. 15
Preferred met hods of operation of the dryer through drum openi ng and drum
closing operations, and through an initialisation procedure on power up,

f or m aspedpistwk sensingppleiiems nny ehiyingnload by cestitenasgiensings befvesear ¢ @air o
enbodi nent thereof will.Db escri bed i etail wth reference.tq the

i ur es. (9BIREHEoQNIRSSERACCRS WG Bpaiang duaras b st af AR Brespiaphe
dryer an L nibiall ' ' .
oper at o eroPRbAS S IAEARE RASALLR SBHA mbBE WG TRE A A BelBid ai
act uaki om@f; agi:‘sﬁe&i WM hed) SERdiheGehi@PmbRiniResbt& 8 ¢és8dha &r @gﬁﬁm@e@l
positions. 25" Drumpositioh is sensed via the |light sensor 910. Referring
i n parti qHbBturk @ofriepticerrSpoadihg wWithdhe nsarstlst2&d level. ullewillde appratiatedathany

of dinples 950 pressed out of the face thereof. At |east the periphery of
t hese di mthersmethats of deteriyig nmioissure ¢antentj(fareaxample i oyl gsempergureipiofiles

rotation of the drum, The di nples 950 are yeqgy]arly spaced apart ith. a
(ol o SomdiapeIHIBaISIES KBy iy hosed Bl adl emsh SEREtdTOR T 1Y, A
position nonitoring VWO N3/ 087459 PCTANZO3/ 4 [ ' S
or decr erfBHY %%%%“6’3‘5‘&?1’&8 W < erﬁﬁsg%[ éts Frgsf’%ﬁgxgqqg é%tp ?ro h?h gd(}l& r%’%\gf“#; gll{(ﬁ[@ﬁé
vari gl e W t ' ' Lissl i et g&dil
e L

I ncr ementyélg kdbwndiecthenen{pardclady psfSiopiloadivgrw ashige haachnee) ahd fwaill fidtebe

m ssing dinple and using this 5 detection to reset the position variable

when r equlesedbedberiein. oNeedessti tngay shiecortrol ke ongitutealad nck puhon hperption of tie

fromthe mssing dinple as datum whjich is a known rotational .
machine in the absence of the sensor indicating the lid to be in a closed condition, and

maintains the lid lock in a locked condition throughout operation.
15
Preferred methods of operation of the dryer through drum opening and drum closing
operations, and through an initialisation procedure on power up, form aspects of the
present invention and accordingly the preferred embodiment thereof will be described in
detail with reference to the Figures.
20
GENERAL OPERATIONS
The opening and closing operations of the dryer and an initialisation procedure each
include speed controlled operation of the drum to and/or from known rotational positions
and actuation of the drum hatch engaging flap between retracted and extended positions.
25
Drum position is sensed via the light sensor 910. Referring in particular to Figure 5a and
5b drum end 726 includes an annular array of dimples 950 pressed out of the face thereof.
At least the periphery of these dimples scatters light from the adjacent light sensor 910
during rotation of the drum. The dimples 950 are regularly spaced apart, with a single

30 dimple missing from its expected position in the annular array. A position monitoring



position relative to the other physical features of the drum such as
opening and closing edges of the drumopening. It is not necessary that

t he cont rwblossTmeni t or drum position throughout normal dr YICAINZ03/00065
operation, as drum position may be re-established within one full rotation
of the drum when necessary for an openbtg operation. The drumdrive notor
is preferably a standard AC i nduction notor. The drumdrive notor speed is
cont r ol | exdgdrathno premémegntard dedcosments ddepeatding ondrunhoppiionpltdieectipp) aedtusC
voltage 15 with a variable duty cycle to vary the effective applied AC

vol t age. PRs#iany vaniahle svithnilye passsrshof sachglimpleendetrissing dyaplg defectéamienn

Th i odi c, i nt i f the, ived.light .at the |ight by th
Seattor recks fogite Tngninttoken sigf andithine N oisting dfmplPheaRepr | "
>ct AR am e . resor
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speed sani g one@Ues@dhe pesitidn vRedk (WenrBuifRE nPBQtilgﬁ%é’%ihg@ ﬁﬁyth_erefore

nonitoring this interruption rate and feedback controls the chopping duty
cycl e to takémfranntheh@sitionfronethe missing dilnpkead datihe widsh iea kdowmroeponahg
speed. Alternatively the drumdrive notor may be speed controlled by a
vari abl e fasgipueretative2s theother physipal igatunes of thmdaume suchi axepgung and Gigmr;g
Where necessary the contrqgller determnes that the drumis still rotating
by the c&%ﬁﬁ@é&le(g'ém%qnéng-nt erruption of the light sensor signal. The

. q . . . . ls . f h I . :
| oop. al s PhipEatasa HBRR 5B Mpiso Binbn PeS B ARuEIR RrdArGhbES
ti . . - . . q.
The VB 0SBk AR B R R L Rl o AR
period orwH&i ha®@sdry $6r &1 8pértibg opsiagiohupti on intervals. For drum engagi ng
flap actuation, operation of the actuator notor has al ready been 5

descri bed, including detection of end points by current sensing of the
actuator notor drive currents. In addition, during actuation of the

act uat or "Hiq dnhéiivr Mot is prefersblyes standasd 4G inductionmory. ihgwryredire motor
hnitiati ns%egg s in%r%hieg ?orogpehpneg a%%tc (?sgr?gr olg’&gt?éns%@dch%ggmg%g zrippti%%% r\]/%ltagf:
15  with a variable duty cycle to vary the effective applied AC voltage. The drum speed may

be continuingly sensed via the light sensor. The periodic interruption of the received light

at the light sensor by the scattering of light from the drum end dimples is detected. The

rate of interruption is directly proportional to the drum speed in a known relationship. The

controller determines the relationship between the drum speed and the required drum

20  speed for the opening operation by monitoring this interruption rate and feedback controls

the chopping duty cycle to maintain the drum speed at or close to the desired drum

opening speed.

Alternatively the drum drive motor may be speed controlled by a variable frequency

25  inverter operating from a rectified power supply.

Where necessary the controller determines that the drum is still rotating by the continued
periodic interruption of the light sensor signal. The timer detecting interruption intervals
for the missing dimple detection loop also indicates a ceasing of drum rotation as soon as

30 the elapsed time since the last signal interruption exceeds a predetermined threshold. The



stalled. The controller routinely checks this el apsed tinme against an
expected range. An elapsed tine outside the expected range indicates the
possi bi | iwg oafsissconpl ete activation 10 of the hatch engagrmyoshawes
OPERATI ON OF DRYER THROUGH A DRUM OPENI NG OPERATI ON The drum openi ng
operation will be described with parti€btfar reference to Figures 12 and 15
and the sequence of cross sections, Figures 6 to 9. 15 A drum opening

oper at i onhteshgkdn@aglbeya pecdatenmededtinhdr @etiod rornddrivad TdomaprvyousgintarehstionAt

t he begi nning of the drum opening operation the drumis generally rotating
at oper atifggvalspeed. At step 1001, the control |l er deternines whether the
drumis rotating in the door opening system If the drumis rotating
forwards (anti-clockwise in Figure 6) then at step 20 1010 the controller

12 3 0 g O SRR e B PRI R ST
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25 det er suprdtaln atéRioh0@3ingactuitivr bfthe heaiatsdriie rhbtep theQAtrole:r tradkd€he
speed of the drum reaches a safe drum opening speed. The controller then

cont i nueslapsed tinerbettveer thitiatthg ensegication oflthe actuhtoomotdr adé¢hesmoddbeaoning 05
determ nes that the drum has, reached a rotatiqgnal position that is a safe

dr um posistallsd. fidte controller rptinely ehegles His elapserhtigierigamshpn eXpecisErasBry Ahi s
50" the ariieed Vicoueie i ernef EXian P et porbRES itonaehabd i o

shor t, 4di / 459 PCT/ NzZ03/ 00065 -56 | ow speed before the
dr umlrg)at gﬁqﬁgﬁ%ﬁégﬁgagﬁﬁgﬁfep 1006 the controller energises the actuator

nmotor 323 to rotate the drum hatch engaging flap into its engagi ng
position with the external edge of the ranped abutnment 5 teeth sliding on
t he surfOPERATIONIOMDRYER FHROUGH O DREM ORPENINIG ORERAFIONhe

nmoment when the first gear arm 339 collides with the drive gear |ug 335, by
the i ncr ekheedrummopamngaperpriomwill he desarthedrwitlppartiphlar seferanse te Figurepk? anb

i nterval pet n begi nni . .
15 and the squence or}%ross sections, Figures 6 to 9.

15
A drum opening operation is generally performed at the termination of a drying cycle. At
the beginning of the drum opening operation the drum is generally rotating at operating
speed. Atstep 1001, the controller determines whether the drum is rotating in the door
opening system. Ifthe drum is rotating forwards (anti-clockwise in Figure 6) then at step
20 1010 the controller halts rotation of the drum and restarts rotation in the reverse direction
(clockwise in Figure 6). Once it is determined at step 1001 that the drum is rotating in the

correct direction then drum opening can begin.

At step 1002 the controller reduces the drum drive motor speed. Rotational speed is
25  determined at step 1003, and further reduced at step 1002 until the speed of the drum
reaches a safe drum opening speed. The controller then continues rotation at reduced
speed until the loop of steps 1004 and 1005 determines that the drum has reached a
rotational position that is a safe drum position for extending the drum hatch engaging flap.
Preferably this position is set so the hatch engaging member will reach full extension with

30 the drum so that the drum is not required to rotate through more than a short distance at



energi sation at step 1006 and stalling of the actuator notor and determ nes
at step 1007 whether the interval is within an expected range. If the

i nterval we osioghasn t he expected 10 range the control |l er decemagb@es t he
hat ch engagi ng menber notor at step 1009 and continues on its procedure.
If the interval is outside an expected-bfanrge this indicates possibility of
a fault and at step 1008 the controller either ceases machi ne operation and
i ndi cat edoanspeké befare tlendems hatchas engagedr out i ne. Thi s extended position of
the drum engaging flap is depicted in Figure 7, imediately as 15 the
rotation of the drum has advanced the | eadi ng edge of the hatch to neet the
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hat ch engagl ng ap andsaccordl ngly nmovenent of the hatch is halted

drum conhbmeaswhen ket ﬁxtsegeﬁmenpaﬂ%omamnh tROdrive deadugd 365hby dgasreate t he
ranped abutnents also lifts the catch nmenbers from adjacent the drum

sur f ace. iAwurtest in ectmaiosmotor 8@23. drhmeontedllaritimes thet interalt betwisen ihgginmieg
catch nmenbers 201 above (})&ﬁe hat ch. hol di ng si de channel s The catch nanbers
201 are tOMGEZIAHIN 2fi iyl anqa)ﬁt@ ingoiohe bRt melprpdideteranpes atstemate s
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openi ng and~cl osi ng operation erring agarn to Figure a | oop of

steps 10Lbntindes Ba4tst frocéduter difltRe isiental iy eatside 3R eRpestad ¥8ngdehislinditates ve
notor to rotate the drumat the drum openi ng speed until such WO 03/ 087459

PCT/ NZ03/ias8ibility-cf a failltend at biept 00§ thé contrall ¢ranthef cedses drachinesopbeatean aad by
the controller at step 1012. The controller continues to nonitor the rate
of i nt er rijgicRipsanclett REentegha recONSBI rodtigeal to determine at step 1012 the
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current.
abutments of the drum hatch engaging flap. The leading points of the ramped abutment

teeth slide under the catch members 201 of the T shaped pivoting arms by further rotation
of the drum until they are tucked up against the connecting face 313 of the flap. At this
point no more forward movement of the catch members 201 is possible relative to the
20 hatch engaging flap and accordingly movement of the hatch is halted but the drum
continues to rotate. The catch members 201 riding up the edges of the ramped abutments
also lifts the catch members from adjacent the drum surface. Further rotation of the drum
relative to the hatch brings the catch members 201 above the hatch holding side channels.
The catch members 201 are thus maintained in a pivoted out condition by the side
25  channels while the drum is open or partially open. As described with reference to Figure
33A lateral wings of the drum engaging flap slot into the side channels 109 to retain and

support the flap in position through the drum opening and closing operations.

Referring again to Figure 15, at a loop of steps 1011 and 1012 the controller continues to

30  energise the drum drive motor to rotate the drum at the drum opening speed until such



Rotation of the drumis eventually halted by an abutnment on the underside
of the hatch engaging flap 300 comng to rest against a halting abutnent
pr ot r udi /yofososnsshe outer 10 surface of the side channel PCONZoASOEDON as
the controller detects halting of rotation of the drumat step 1012 it de-
energi ses the drumdrive nmotor. At step51613 the control |l er determ nes
whet her the drum has reached a door fully open position fromits current
dr um positimeas haltinglodtrotation|df the ditan 16d¢theted duytthecbriroBerogtstappEd 1. i on of

t he machi ne and di sengages the lid lock at step 1015. If the controller
determ nes that the drum has not reached a door open position then at step

1014 t he ntroI er st ops er at. of th Chl a dicates an alert
or enter e b 16 Ststied T s OF P RGP BhE Srior Snabfo
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for exanple co onnectl ng a I’I ca resi s acCr oss

t he \Msnd'ch%rﬁfg éww&%&&bﬂﬁeﬁ@ﬁgrelrﬁﬁ%b%%&%&ﬁ URAVE 1 dbreHRiAd
CLOSI NG OPERATI™ON 25 The drum cl osing operation is largely the reverse of

t he dr umgepstion®fapetoatdtation bl awiapld inbseade sicmdtedcwtrdh. r ef erence to Fi gures
12 and 16 and the sequence of cross sections 9 to 6. Prior to closing the
drumin a drumcl osing operation the controller energises the |id |ock

ZELﬁQZE?ﬁé 9ﬁja€5fé§8w%‘%o§w°$ﬁqi§mﬁ%%§% ARt coibe Bdriide OLbe g
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succqgst Wyl oF inatigd kGt 105] Ng operation proceeds to a drum slow
ol osi Dy Lé(lglo%lcgorrprl s?ﬁg stgpsg.§L026 1028 and 1030. 5 At step 1026 the

controller energises the drumdrive notor to rotate the drumin the drum
closing direction at a drum closing speed. The controller continues to
ener gi se Aheoa amthie icostrafiendeteotsrlrlting of retatramvithe dewndrarstep 00t2 s idag
speed until the drumis past a door closed position, detected at step 1030.
energises the drum drive motor. Atstep 1013 the controller determines whether the
has reached a door fully open position from its current drum position calculation. If it is
15 the controller stops operation of the machine and disengages the lid lock at step 1015. If
the controller determines that the drum has not reached a door open position then at step
1014 the controller stops operation of the machine and indicates an alert or enters a

recovery mode.

20  The controller may apply a mechanical or electrical brake to maintain the drum in its open
position. The brake may for example comprise connecting a substantial electrical

resistance across the windings of the drum drive motor.

OPERATION OF DRYER THROUGH A DRUM CLOSING OPERATION
25  The drum closing operation is largely the reverse of the drum opening operation. It will

be described with reference to Figures 12 and 16 and the sequence of cross sections 9 to 6.

Prior to closing the drum in a drum closing operation the controller energises the lid lock
solenoid at step 1020 and confirms at step 1022 that the lid lock has successfully activated.
30  Ifthe lid lock has not successfully activated then the lid lock solenoid is de-energised at



Bet ween steps 1026 and 1030 in each loop the controller, determ nes that
the drumis still rotating at step 1028. If it detects the drum has

stal | ed twen3msmscontrol | er executes an error catchi ng operatzosmn)oecs
beginning with halting rotation of the drum by de-energising the 15 drum
notor at step 1032. The controller then5&xecutes a drum opening | oop
conprising steps 1034 and 1036. At step 1034 the controller energises the
drive notstp 1024 aida esérredert i aotiviateda door openi ng direction at a door
openi ng speed, detecting conpletion of the opening operation at step 1036
by non rotation of the drum Once the rerredi aI drum opening operati on is
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energisses the actuator notor 323 at step 1040, in a reverse direction to

wi t hdraw the drum 25 engaging flap to its disengaged position. At step
1042 t he goqgp 002 thedhaolier aicagistntheafruindiveinoairas romtethe dntmdothradram t he
el apsed notor actuation tinme with an expected range. If the elapsed tine

i s outsi ddodihg dexpteaon ath damgelasing speetr ol | er ceases machi ne operation at
step 1046 and activates a user alert. Alternatively the controller nay be
configured to initiate a recovery operation. If the elapsed tinme is within

t he expect.ed range then at ste t he. controll er t or
325 at ot B P FES e EREETHER L f%é%%?hsﬁwfﬁzg%eo%ﬁ

- 59 deractlbs%' kPed &Htp'tﬂ@dﬁ}fﬁllf aXdol cit%%gﬁ)o'sﬂﬁ)lnugé BredGH & rﬁB'Ong the
drumto normnmaf * operating speed y ceasing choppi ng the drrving voltage
of the drum drlve notor. Therefore in the drum cl osing operation the drum
starts fromrest and is rotated in a 5 forward direction (anti-clockw se in
Fi gur e 9)Bathickn stelps 1626 ahd i1 83 ehchilaodp theaontrollet, eteremuzsghatghé dapn is still

Rotation of the drumcontinues at the drumclosin peed (preferably the
sane as tretatinguahsierehdy Shisdgjectmthiel dmneha%aall%%mg@edxom%l%aﬁ@m@rm ng
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steps 1034 and 103 6. Atstep 1034 the controller energises the drive motor to rotate the

drum in a door opening direction at a door opening speed, detecting completion of the
opening operation at step 1036 by non rotation of the drum. Once the remedial drum
opening operation is completed operation of the machine is stopped at step 1038 and a
20  user alert is activated. Alternatively the controller may be configured to return to step

1026 and retry the closing operation.

Once it determines that it has reached the closed position at step 1030 the controller
energises the actuator motor 323 at step 1040, in a reverse direction to withdraw the drum
25  engaging flap to its disengaged position. At step 1042 the controller detects stalling of the
actuator motor and compares the elapsed motor actuation time with an expected range. If
the elapsed time is outside the expected range the controller ceases machine operation at
step 1046 and activates a user alert. Alternatively the controller may be configured to
initiate a recovery operation. If the elapsed time is within the expected range then at step

30 1044 the controller de energises motor 323 at step 1044. The controller then begins



rel eases the drum hatch fromthe drum hatch engaging flap. The drum hatch
Is secure fromsliding fromits closed position, in one direction by the
cat ch merweros/02Q@39 bei ng unable to pass the ends of the sipde/NzAaodoss and in
the other direction by the | eading edge 182 being against the | eadi ng edge
of the drumvane. 15 If, as in Figure 33%- anything is interposed in the
openi ng during closing of the drumthe catch nenbers 201 do not reach the
not ch andpereroef or @ drging oyde at lséepp 048, shiding aofeletatingsthdedring ok ioamdl
hel d by the closing abutnents of the door 300. Accordjngly the hatch
remai ns QPSHAENE spsed by csauing shapping siithe drixing yajtageiod the drum driyeunetos.
hal t ed by abutnent 20 against the hatch. The controller detects halting of
the drumand rotates the drumto reopen so that a user may renedy the
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"rherblold Ay @gﬁg@%tﬁéﬁ“&eg&ﬁw@ﬁg HGh" R Sd IS LR £

when t he yrng app operating. power e

node the BARLIdOlik&tionq@hii UGk Wile 1if Fadite 19) WRIIDME Iatéle &Keld Qfatidh@ry By kkent
drum position and hatch engaging flap position. However these position

records engagingsflap. fRétagomppllicadraen ¢onthared aptiwairach cosimg speed @refepdidy due t o
a power supply failure or being switched off at the wall or being
unpl uggedamerasitheliingn opening spedd) iuntil Hiellaading edgoofiheaane iorining dlas rear edge

status values for the appliance after hard reset the coniroller WO
03/ 08745 ARgro gpoBHEscaches the @@Fi it g hafch Asatddgs sfhe catch
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activating a user alert at step 1054 if the lid | ock- has not engaged. |If

the |id |fomk shidmgfropeits ylosed agsitionhamonddiréCtiaroby the tasch begibas 204 hemg
cl osing | oop of steps 1056, 1058 and_ 1060, Step 1060 differs from step
1030 of tunablotorass dhowaidipidpe siel teacks ndidyiax thetothgrrdieactiophivthe headingedg um
has 182 being against the leading edge of the drum vane.
15
If, as in Figure 33 A, anything is interposed in the opening during closing of the drum the
catch members 201 do not reach the notch and therefore remain on the outer surface of the
side tracks and held by the closing abutments of the door 300. Accordingly the hatch
remains coupled to the stationary cabinet and rotation of the drum is halted by abutment
20 against the hatch. The controller detects halting of the drum and rotates the drum to

reopen so that a user may remedy the situation.

INITIALISATION PROCEDURE

Generally the controller is active even when the drying appliance is not operating. In its
25  soft powered down mode the controller continues to retain in memory a record of the

current drum position and hatch engaging flap position. However these position records

are lost if the appliance is hard powered down, for example due to a power supply failure

or being switched off at the wall or being unplugged, including on initial installation.

30 To establish correct status values for the appliance after a hard reset the controller



rotated a sufficient rotational angle to have fully closed the door if the
door had been fully open. If the controller detects at step 1058 that the
drum has woaBlogds9 bef ore determ ning at step 1060 that t PeTINZOBOOIAS
rotated a sufficient angle to have closed the door, then it halts 15
rotation of the drumat step 1062 and +f0ti ates a drum openi ng | oop of
steps 1064 and 1066. It initiates rotation of the drumin a door opening
di r ect i orprogressesphrbgh annnitialisateherotadung Thesindtialization sioaeded isdllustiatpd 066
at which time it stops nmachine operation and activates a user alert at
step 1068'ige® I'%. the controller determ nes at step 1060 that the drum has
rotated sufficient distance to have closed the door then at step 1070 the
controller de energises the drumdrive notor at step 1070. The assunption
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actuator drive notor stalls within a short period, essentially instantly,
and if so proceeds to a sub routine of steps 1076 to 1088. If the notor

di d not dnaphttidutatatstepyl 05H¢he eontstllep ener@ises ke bd lnakaolanoidiend chedkassowleet her
the 30 actuator potor stalls within a present maximumtine. If not then at
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1066. It initiates rotation of the drum in a door opening direction in step 1064 until
determining the drum as stalled at step 1066 at which time it stops machine operation and

activates a user alert at step 1068.

20 If the controller determines at step 1060 that the drum has rotated sufficient distance to
have closed the door then at step 1070 the controller de energises the drum drive motor at
step 1070. The assumption is made that the drum is now in a closed condition irrespective
of its starting condition.

At step 1072 the controller energises the hatch engaging flap actuator motor in a rotational

25  direction to retract the hatch engaging flap. At step 1074 the controller determines if the
actuator drive motor stalls within a short period, essentially instantly, and if so proceeds to

a sub routine of steps 1076 to 1088.

If the motor did not stall instantly then at step 1090 the controller determines whether the

30 actuator motor stalls within a present maximum time. If not then at step 1092 the



the controller detects at step 1102 that the el apsed tinme is outside the
expected range then at step 1104 the controller stops operation of the
machi ne awo doBi48at es a user alert. QO herwi se at step 11®ETINE30O@GST Ol | er
commences an opening operation in accordance with Figure 15. 15 If at step
1074 the controller determ nes that upeflinitial energisation the actuator
notor stalled instantly, then at step 1076 the controller stops

ener gi satcoatroliér stbps epdrataowof thetmachinednd aetivatesy vees aldie Hdhaiadttoatomntator i n
a direction to advance the drum hatch engagin flap. The controller
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retract the drum aging f At ‘step 1084 the contro
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notor at step 1082 and the notor stalli nglls wi thin an expected range.
not then eagagingmdroBe motor basstabed svithsthe gtapsed met withinghe chpeqﬁatmngetla@m

activates a user aLert Q herwi se at, step 1088 the controll
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ret_ract e a user option set 1 n non nenory.
option wh ebnteslfdtdetectsaistepPEl02t thatthe elipeéd ttedsl obitgideane expettediadge then

conpleted without user intervention. WO 03/087459 PCT/ NZ03/ 00065 -63-
CLAI M5 1.at Atdpaliho¥ yheracitroléercstops operagon of the machine and activates a user alert.
Otherwise at step 1106 the controller commences an opening operation in accordance with
Figure 15.
15
If at step 1074 the controller determines that upon initial energisation the actuator motor
stalled instantly, then at step 1076 the controller stops energisation of the actuator motor
and re-energises the actuator motor in a direction to advance the drum hatch engaging
flap. The controller determines at step 1078 whether the elapsed time between energising
20  the actuator motor at step 1076 and the motor stalling falls within an expected range. If
not, the controller stops operation of the machine at step 1080 and actuates an user alert.
If at step 1078 the elapsed time was within the expected range then at step 1082 the
controller stops energisation of the actuator motor and re-energises the actuator motor in a
direction to retract the drum hatch engaging flap. At step 1084 the controller determines
25  whether the elapsed time between energising the actuator motor at step 1082 and the
motor stalling is within an expected range. If not then at step 1086 the controller stops
operation of the machine and activates a user alert. Otherwise at step 1088 the controller
de energises the actuator motor, and commences a drying procedure including energising
the drum drive motor at a normal operating speed. Automatically commencing a drying

30  operation if the initialisation process indicated a closed drum position with hatch engaging



a cabinet, 5 a laundry holding drumrotatably supported within said cabinet
for rotation, said drumincluding a wall and a drum hatch conprising a
section oWwogaios74dml |, a notor connected to drive rotationpafl/NzaBdodsum a
hat ch engagi ng nmenber actuable to couple said drum hatch to said cabinet,
and a controller operatively connectedbith said notor, said controller
configured to 10 operate said notor to drive said drum selectively through
each of : mdmber mpraciedgnaypbe atisenoptionéet di neniveblatilamdmonyh It & ausdfbloption
said hatch engaging nenber and said drumis rotated to expose an opening,
b) a cl osvhighamspeesi at opprations dnicsupted By pAwPefithg Copipateiesh wAHWUL Msghi ch
said drumjs rotated to re-close a said opening with said drum hatch, and
15 ¢) a vatesye raction operation. 2. A laundry machine as clained in
claiml wherein said controller is configured to, in said opening
operation: rotate the drumat a drum opening speed, 20 nove said hatch
engagi ng nenber to couple the drumhatch to the cabinet, and stop the
drive notor after a hatch opening rotation of said drum 3. A |laundry
machine as clainmed in claimeither 1 or claim2 wherein said controller is
configured to, in said opening operation: 25 detect an approxi mate drum
position while the drumis rotating. 4. A laundry machine as clainmed in
claim3 wherein said controller is configured to, in said opening
operation: detect the drumreaching a drumend position and stop rotation
of the drive notor 30 in response to said detection. WO 03/087459

PCT/ NZ03/ 00065 -64 5. A laundry nmachine as clained in claimany one of
claims 1 to 4 wherein said hatch engaging nenber is connected with said
cabinet and said controller is configured to, in said opening operation:



5 advance sai d hatch engagi ng nenber, to take hold of said drum hatch and
hold the drumhatch relative to said cabinet. 6. A |laundry nachi ne as

cl ai mred iwoaBasTsd wherein said controller is configured tPeI/NZog/o®as d

openi ng operation: 10 advance said hatch engagi ng nenber to be adjacent or
agai nst the external surface of the robdting drum 7. A laundry machi ne as
claimed in claim4 wherein said controller is configured to, in said

openi ng dfleAAMSn: 15 detect the drum reaching the drum open position by
detecting the halting of rotation of the drumas said drum open position.
8. A laundry machine as clainmed in any one of clains 1 to 7 wherein: said
cabi net incl ude? a first.hatch, and 20 said controller is configured to

oper at e dai d b %pldf%plaichmgpc&ngmsdﬂg_. a) expose an opening in said drumin

t he region ofaﬁ%%%ﬁgirst hatch. 9. A laundry nmachine as clained in any one
of claims 1 to erein said laundry machine is a |laundry drying nmachi ne

and fyrther conanh&SSholdhgadrinFREBRL suppBRed MathiTBYidEhbandt!ferrdthtidh,fsaid
through the interiorf of said drum and said water extraction operation is
a | aundr ydramyinolmdipes atalloand 4 GrunA hbehrabnyprising b aeombeh ofisandl avall, 9 wherei n
said controller is configured to rotate said drumin nultiple conplete
revol utions i wptar@onpectpdtndaye sotatipnaf daidrdrudyerse direction in 30 said

i me ompr SR Shé-Hbbe MO S haRe b SIPGR S Sramheis o sat oMLy
hat ch compr i o g ol opERtELCGmgRE with Shisabltg: 44 BBnfolt prtint 6 4T
ot alipon o@glmgégggﬁgg@r tggg%%ﬁidedwagw&tw@ﬁﬁo@g& E#dH 6r:t 0 couple said drum
a) an opening operation in which said drum hatch is grabbed by said hatch
engaging member and said drum is rotated to expose an opening,
b) a closing operation, which follows a drum opening operation and in which

said drum is rotated to re-close a said opening with said drum hatch, and

15 c) a water extraction operation.

2. A laundry machine as claimed in claim 1 wherein said controller is configured to,
in said opening operation:
rotate the drum at a drum opening speed,
20 move said hatch engaging member to couple the drum hatch to the cabinet, and

stop the drive motor after a hatch opening rotation of said drum.

3. A laundry machine as claimed in claim either 1 or claim 2 wherein said controller is
configured to, in said opening operation:

25 detect an approximate drum position while the drum is rotating.

4, A laundry machine as claimed in claim 3 wherein said controller is configured to,
in said opening operation:
detect the drum reaching a drum end position and stop rotation of the drive motor

30 in response to said detection.



a controller operatively connected wwth said notor, said controller
configured to operate said notor to drive said drum selectively through an
openi ng owertawsmnd i n which 10 said drum hatch is grabbed rgTaeododas ch
engagi ng nmenber and said drumis rotated to expose an opening, 12. A

| aundry machine as claimed in claim11-%f#erein said controller is
configured to, in said opening operation: 15 rotate the drumat a drum
openi ng speed, nove said hatch engagi ng nenber to couple the drumhatch to
the cabinet, and stop the drive mptor after a hatch gienin rotation of

sai d drum 13.Akundinmaghipgahcleamad inelaimeay oae of elaaps étafhereigsard hateh 12
wh i id.20 troll i fi t i n.gaid i i on:
dot ect | an EBBIGMAAPE ONBUSH L AR Bineh end iU DFEe g eNred fe,
| aundry @g@%&&iﬁgoéé&{gﬁ:d in claim13 wherein said controller is

e o Aid

confi gur openi ng operation: 25 detect the drumreaching a

drum end posi tigeAn@hidhabh @ﬁgigah%ﬁién@&r% thR€h6ldiof&aid@ua hdtbh ARFRAIAE t O
said detection. 15. A laundry machine as clained in any one of clains 11 to

14 wher eidiusehaiclhedlative ®idcatgnetenber is connected with said cabi net and
said controller is configured to, in 30 said opening operation: WO
03/ 087459 PCT/ NZ03/ 00065 -66 advance said hatch engagi ng nenber, to take

hol d of said dfum hatch d hold the rum hatch relative, to. said cabjnet.
1o a7) adnar'y AndiiadasHeAiae 46 fltmed i o3 Beiran sl ConraIEbERBNERred 2
configure . 1N i peni ng operation: advance said hatch engagi ng
menber tdgﬁé%a(afeigg]?s%i‘lg%%ai nst the external surface of the rotating

drumyol7. A | aliRghde mﬂéteﬁegg%ggggh%%ér@o 6L 2l ddk oMaghBisPihR A brfRhifabd er

is configured to, 10 1n sai I ng operation:
of the rotating drum.

7. A laundry machine as claimed in claim 4 wherein said controller is configured to,
in said opening operation:
15 detect the drum reaching the drum open position by detecting the halting of rotation

of the drum as said drum open position.

8. A laundry machine as claimed in any one of claims 1 to 7 wherein:
said cabinet includes a first hatch, and
20 said controller is configured to operate said motor to, in operation:

a) expose an opening in said drum in the region of said first hatch.

9. A laundry machine as claimed in any one of claims 1 to 8 wherein said laundry
machine is a laundry drying machine and further comprises:
25 air movement means for moving a flow of air through the interior of said drum,

and said water extraction operation is a laundry drying operation.

10.  Alaundry as claimed in claim 9 wherein said controller is configured to rotate said
drum in multiple complete revolutions in either or both of a forward or reverse direction in

30 said laundry drying operation.



detect the drumreaching the drum open position by detecting the halting of
rotation of the drumas said drum open position. 15 18. A laundry machi ne
as cl ai mrewoion/osmage one of clainms 11 to 17 wherein: said cabirma3nees udes a
first hatch, and said controller is configured to operate said notor to, in
sai d opening operation: a) expose an ep&ring in said drumin the region of
said first hatch. 20 19. A laundry nmachine as clained in any one of clains
11 to 18 wherein said |aundry nachine is a |aundry drying nmachi ne and
further conprises: air npvenment neans for noving a flow of air through the
interior Idf sat dpundhymachie sunpristager extraction operation is a | aundry
drying operation,.25 20. A drum opening operation |aundry machi ne
conprising thé »of: a) rotating the drumat a drum openi ng speed, b)

drum to a ot at SARY RGPS [AaGBKEBrBrad GihiBTald plbificy Lot h, e
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drum openi ng operation as clainmed in clai'm 20 including, before step (b):
detecting an appototiconhectdd tordrios rdtacion Wishid drim,drumis rotating. 22. A
drum openi ng operation as clained in either claim20 or claim2l wherein
step 5 (c) i radhaieleengang orenhertagsiabiaitio qoupbhsand deurdhathetodapbedhinesnanahd
st oppi ng energi zat i of the drive notor in response . .to sajd detection.
23. A drum op@n@qxﬁrogf&épgﬁ%we%cwwm sa#ﬁvneﬁga #1d epatralienepnfigused to

wherein ste 10 ,(b), i nclud adyanci a ch _engaqgi ng nmenber. connegct.ed
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i ncl udes expevsdan bpersiagd hatch engagi ng nmenber to be adjacent or

12.  Alaundry machine as claimed in claim 11 wherein said controller is configured to,
in said opening operation:
15 rotate the drum at a drum opening speed,
move said hatch engaging member to couple the drum hatch to the cabinet, and

stop the drive motor after a hatch opening rotation of said drum.

13. A laundry machine as claimed in either claim 11 or claim 12 wherein said
20  controller is configured to, in said opening operation:

detect an approximate drum position while the drum is rotating.

14.  Alaundry machine as claimed in claim 13 wherein said controller is configured to,
in said opening operation:
25 detect the drum reaching a drum end position and stop energization of the drive

motor in response to said detection.

15. A laundry machine as claimed in any one of claims 11 to 14 wherein said hatch
engaging member is connected with said cabinet and said controller is configured to, in

30 said opening operation:



15 against the external surface of the rotating drum 25. A drum opening
operation as clained in claim?22 wherein said step of detecting the drum
reachi ng wodsnsm4epen position includes detecting the haltipag/No3m@bat i on of
the drum as said drum open position. 20 26. A drum openi ng operation as
clained in any one of claims 20 to 25 whérein the |aundry nmachine is a
dryer. 27. A nmethod of operating a | aundry machi ne through a cl osing

oper at i on, thexdvaneeayd h2tchergdging nieanbergtostakaholdatf, saad dimunhateh amd bold the
energi sable to rotate the drumin either a forward or a reverse direction,
a sl i di nglramthaich relatiyeitosaidtabinet- a hat ch engagi ng nenber actuable to
couple said hatch to said cabinet, said nethod conprising the steps of: a)
energising said drive notor to rotate said drumin a direction to bring an

: . i d . . 1 . : . | 0
posi 1 on et ard WD DS 8 Bl S ARY et LU ORI R I gea &
03/ 08}45%@5{[{%&%%@ 83tion68 b) noving said hatch engaged nenber out of
said position ngagenment with said hatch once said hatch has reached a

fully closed peivhhéodnid BSchAngaiihg thasbartabsradjacentor aghaseite extsrtalsuefceof
energising said notor includes 5 energising said notor at a cl osing speed
sl ower t hdithe hetahing delmoper at i on speed of said notor during a drying
procedure and said nmethod of closing includes the step of (after step (b))
i ncreasing the speed of said notor to a norrmal operation speed. 29. A

met hod a laipred in either clai.m27 or.claim 28. sai t hod. of 0Si

el udes 110" (oraity §lacills 6 Piaf e Slaih A MGR Hie R i osiel i g0
hat chen i ] - form ng a passive engagenent between said drum
hatcEOangﬁghggﬂgﬁgﬁﬁgggﬁg?ﬁsaid drumat the conpletion of said closing
openi ng, such ddiedt tisadRintfdathingiteddRRIbHEn psithaViey ddtédtingthe Haldhg B rdtatid®d. A
nmet hod of operating a |laundry nmachi ne through a cl osing operation, the

| aundry ofethéidnenaasaitgdranc apémpasitian.dr um a notor energi sable to rotate
the drumin either a

15 18. A laundry machine as claimed in any one of claims 11 to 17 wherein:
said cabinet includes a first hatch, and
said controller is configured to operate said motor to, in said opening operation:

a) expose an opening in said drum in the region of said first hatch.

20 19. A laundry machine as claimed in any one of claims 11 to 18 wherein said laundry
machine is a laundry drying machine and further comprises:
air movement means for moving a flow of air through the interior of said drum,

and said water extraction operation is a laundry drying operation.

25 20. A drum opening operation laundry machine comprising the steps of:
a) rotating the drum at a drum opening speed,
b) moving a hatch engaging member to couple a hatch portion of the rotating
drum to a stationary cabinet,
c) stopping the drive motor after a hatch opening rotation of said drum.

30



forward or a reverse direction, a sliding hatch in said drum and a hatch
engagi ng nenber actuable to couple said hatch to said cabinet until such
time as tweodwsmse s fully cl osed once nore, said nethod ®emNzoshegst he
steps of: 20 a) rotating said drumin a direction to bring an opening in
said drumtoward said drum hatch, said6drum hatch held in position
relative to said cabinet by said hatch engaging nenber, b) detecting

st oppi ng . sah dramuopenotgeparatioras claimed hecllam%@slncmdﬁn@d)eiﬁbrecsteqj )30

i ncluding the subsequent step of. c) rotating. said drumin a direction to
reopen sai d opfEigGiREAn FPPIAXINALe dﬁqmmewnh‘éﬁ@e Yy81 1S 19t at i ve to said
cabinet. 32. A nethod as clained in claim30 or claim3l including the step
of : 30 providing user feedback that a cl osure disruption has occurred. WO

03/ 08745 CT/ - 69-.. : Co L net .
a |l aundr ;9/2 %Eﬁ)ol ﬁﬁg‘%@%&%ﬁ%ﬁ%?@%suﬁﬁmg{évﬁvfﬁ?lr?‘@g(geﬂ%i‘ﬁngﬁ q?,%(?eﬁps%ﬂe

rotat ison,(cpaicfuded: drumincluding a wall and a drum hatch conprising a
section of said wall, a notor connected to drive rotation of said drum a
hat ch engagi ngletetingrthadtwabéaching & doph end poditidniamdisédpring enagizhtioatufike |
such that said hatch may decouple from said cabinet only when fully

cl osed, and a cont rdivednotgsan aesppass tacsé detestioni t h sai d notor, said
controller configured to 10 operate said notor to drive said drumthrough
a closing operation, including rotating said drumin a direction to bring

G i g P! 20 MR heRfle AT B Elinhed i3y SR aP Baflns 630 A5 58 ©
machijge g%) flchidRAdyAnGh@h Madh F;eggggi?{g@naﬁ_@é} BRhEGEd RhShRRRbE b talkhot um

rotation during said closing o n said controller is configured to
rotate sajfdsaidthatoh poréiodiahddioldthet lmtelepprivnselativepeRaigcabihidt. sai d drum

hatch held in position relative to said cabinet.
24. A drum opening operation as claimed in claim 23 wherein said step of advancing a
hatch engaging member includes advancing said hatch engaging member to be adjacent or

15 against the external surface of the rotating drum.

25. A drum opening operation as claimed in claim 22 wherein said step of detecting the
drum reaching a drum open position includes detecting the halting of rotation of the drum
as said drum open position.

20
26. A drum opening operation as claimed in any one of claims 20 to 25 wherein the

laundry machine is a dryer.

27. A method of operating a laundry machine through a closing operation, the laundry

25 machine having a cabinet, a drum, a motor energisable to rotate the drum in either a

forward or a reverse direction, a sliding hatch in said drum, and a hatch engaging member
actuable to couple said hatch to said cabinet, said method comprising the steps of:

a) energising said drive motor to rotate said drum in a direction to bring an

opening in said drum toward said drum hatch, said drum hatch held in

30 position relative to said cabinet by said hatch engaging member,



35. A drum hatch engagi ng nmechanismfor a |laundry appliance including a
cabinet and 20 a drumrotatable in said cabinet, said nmechanism

conpri si NGO 0a/08T489M hat ch engagi ng nenber, a connecti on betPOFN70320085dr um
hat ch engagi ng nenber and said cabinet, said connection providing for
nmovenent of said drum hatch engagi ng nefiBer froma first (non engagement )
position to a second (engagenent) position, 25 an actuator to nove said
drum hat ch endggi ngnuﬂngealdﬂmtc/lemgagadmembesbumﬁsatdmltlcamf epgagemsetovith
position, a catch nenper, a connection between said catch nenber and a
sl'iding hatch of saﬁiauihﬁtﬁlhﬁn%tﬁ%dhé&hr@étf%‘%heﬂraogl Ly Agsedoposifiverent of sai d
catch nenber between a first position 30 adjacent the skin of said drumto
a second position further displaced fromthe rotation axis WO 03/ 087459

abut mont. o 2 4 asn PARRIIRET MBI St B ARAhE Said bR s

sai d eat féﬂef@gm rsafd &m&adtta Jlb§1ﬁg spébﬂ §le/@r Hihnstﬁb AoBAGOHSErRSH s dPkaid
novenment of Ssai catch nmber toward said abutnment in an opent ng rotation

of said dnowor dbriag almmg@rmmlrmmd wid setlbddfichosiag mblueleg dgistep ofdabierstep
circunferentially facing said ranped abutnment, to butt against said catch
menber irb }3)1@6@@8111?@th@)smeidcﬁfs@idmt(lftocﬂm@ﬂmdo@ﬁt%lﬁ)nrﬁ@ﬁﬁér support surface
on said drum said support surface tracking the circunference of said drum
skin at a level to cooperate with said drumhatch engaging 10 nmenber (in

froma paont imsiag ARy RHAR belorahad AT 2 Aid B pROP Los B hhiudps
throygh t tgﬁof %@%wg)dgﬂ dNloGRindPeRl gﬂuﬁph@m%rﬁfsa%@lhqtdﬁr g&{gaéﬁgr nfeniBdt

hat ch engagi ng sm as claine n claim 35 wherein um hat c 15

i ncl udes farminpepabsiveanpgegethag betwedl i@ dnira haeénnd thedgmindbrbfisdid drum at
arranged to abut the opposed edge of the opening with the hatch closed and
prevent fthe chmpletsnaef saed einsergopening, such that said drum hatch begins to move with

said drum.

15 30. A method of operating a laundry machine through a closing operation, the laundry
machine having a cabinet, a drum, a motor energisable to rotate the drum in either a
forward or a reverse direction, a sliding hatch in said drum, and a hatch engaging member
actuable to couple said hatch to said cabinet until such time as the drum is fully closed
once more, said method comprising the steps of:

20 a) rotating said drum in a direction to bring an opening in said drum toward

said drum hatch, said drum hatch held in position relative to said cabinet by
said hatch engaging member,

b) detecting stopping of said drum rotation.

25 31. A method as claimed in claim 30 including the subsequent step of:
c) rotating said drum in a direction to reopen said opening with said drum

hatch held in position relative to said cabinet.

32. A method as claimed in claim 30 or claim 31 including the step of:

30 providing user feedback that a closure disruption has occurred.



of said hatch relative to said drumin a closing direction. 37. A drum

hat ch engagi ng nechani smas clainmed in claim 36 wherein said shapes of 20
sai d | eadwogsesmyes provide for gripping said obstruction @CTINZASHOUESO
spaced |l ocations, with said prevention of closure by a bridging of said
obstruction between said gripped |ocatbdns. 38. A drum hatch engagi ng
mechani smas clainmed in either claim35 or claim36 25 wherein said edge
shapes include on one edge at |east two protuberances divided by a cavity,
and a conpl enentary socket formon the other |eading edge, including at

| east twd3- cav lawsslramachidg A%t uber ance, said prot uberances of the
first leading edge fitting closely within the cavities of the other

| eadi ng edge, & met; g cavity of said first |eading edge closely accepting

t he protuberanc i sal d.,f . .

031 087450 PCrAAaBAHEORRLRE i SRR, SERBHER Yy B Sald babitfe TRt Rationt Jall
clai med idhufml iAbMdRE; ANRIBINY Sahfin hRIcAlRRIAIEEE sediibibaf shigawmilt | es of each
said edge are defined by a series of interconnected walls and spaces

t her ebet ween. aHmdfbr chneléstad radrihe eotgegn 06 saEeairam,sm as cl ai ned i n any one
of claims 35 to 39 wherein said catch nmenber support surface on said drum
i ncl udes an i radeateh gm@ggngmiembeca«twnbhmﬂﬁeuplccsmdegunbhatcls trsaad eabinet, saghd

T
S L L T
o V5 PRBLE R Sl sapunan bl ahphasons, moudumslahi

sai d cat ¢lufieiibeidiedipeéd beingf @deurnSopedtt asvarliSsa{d idhaurtiaclens rédclosg satd t he
position of said opening edge of said drumskin. 42. A drum hatch engagi ng

mechani smpesing withsdid druaniatoheansf deteetingsstapping of saiddranerotage.d dr um
conprises a pair of spaced apart drum ends, a drum skin spanning
34. A laundry machine as claimed in claim 33 wherein upon detecting stopping of
15 drum rotation during said closing operation said controller is configured to rotate said

drum in a direction to reopen said opening with said drum hatch held in position relative to

said cabinet.

35. A drum hatch engaging mechanism for a laundry appliance including a cabinet and
20  a drum rotatable in said cabinet, said mechanism comprising:
a drum hatch engaging member,
a connection between said drum hatch engaging member and said cabinet, said
connection providing for movement of said drum hatch engaging member from a first
(non engagement) position to a second (engagement) position,
25 an actuator to move said drum hatch engaging member between said first position
and said second position,
a catch member,
a connection between said catch member and a sliding hatch of said drum, said
connection providing for movement of said catch member between a first position

30 adjacent the skin of said drum to a second position further displaced from the rotation axis



| aterally between said drumends and circunferentially around greater than
50% of the 20 circunference of said drumends but |ess than the conplete

ci rcunf erwonas/08T5$ eave an access openi ng between free endsETiN®BROS a edge
supporting vane connected with each of said free edges of said drum skin,
and a drum end supporting nenber at eacOend of the pair of vanes, spanning
between 25 the pair of vanes and connected with a respective drumend. 43.
A dr um hatfehiddganihag saithistpssitias. cl ai med in cl ai m 42 wherein each said
drum end support menber includes, adjacent an edge, of said opening, an
open channel fagempgd abatnaend onsaiddiramdiatehenzagingdnemnbetasapted to engageand hift

edge, and outward of said channel, and 30 autward f.aci said catch .
renber o dpbiAc ekl Tram sk belnde sSerehes Parifioh BYeROVER R Barisso
PCT/ Nz03/ 6 . 531 P : : a radi al

| ocati on Cggcj%argglrll]tbZﬁ%&%@r&ﬁ%@?&”&%&ﬁ?%nggf chtgpgﬁ r géﬁdfs 'nefree edge. 44.
A drum hat ch %@éﬁhg%ﬁﬁ@éﬁ%h%%&ﬁuﬁi 1t EREh it #nBfibe| citclintérefially Bichg38

5 wherein said hatch Includes a sem -cylindrical nmetal skin and an openi ng
edge connaid tangpedaiheient aortant eghinéttdaid batchpaambgr adgeladfing sotdtibatofsaidai d
connecting nmenber including a backing nenber secured to a face of said

met al skidiuegr oss the width thereof and said inwardly extending Iip al ong

f d edge. . d i i i I,
St o RIS SO s TR
g 1 RgAe o0 U AW cR9BY DoV A BB R SRRl
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| at er al | ypoutigiifledigte Wy aferdirsi drigagbient 6ff satti@enperinibitinahethedugh thx tanginder
Wi ng or Wi ngs extending into and captured within a said inward channel of
sai d dr urnfemcdpenpgootatioPef stfd dfurdr um hat ch engagi ng nmechani sm as cl ai ned
in any one of clains 44 to 46

36. A drum hatch engaging mechanism as claimed in claim 35 wherein said drum hatch
15 includes an inwardly extending lip along its opening edge, said lip arranged to abut the
opposed edge of the opening with the hatch closed and prevent further relative movement

of said hatch relative to said drum in a closing direction.

37. A drum hatch engaging mechanism as claimed in claim 36 wherein said shapes of
20 said leading edges provide for gripping said obstruction at least two spaced locations, with
said prevention of closure by a bridging of said obstruction between said gripped

locations.

38. A drum hatch engaging mechanism as claimed in either claim 35 or claim 36
25  wherein said edge shapes include on one edge at least two protuberances divided by a

cavity, and a complementary socket form on the other leading edge, including at least two

cavities divided by a protuberance, said protuberances of the first leading edge fitting

closely within the cavities of the other leading edge, and said cavity of said first leading

edge closely accepting the protuberance of the other leading edge for said full closure.
30



wherein said catch nmenber connection is biased towards said first position
by a spring, wth an armof said spring |ocated between said backing
menber arogaios74d um skin. 48. A drum hat ch engagi ng necraninavs/aecs! ai med
in claim47 wherein said catch 25 nenber includes a pivot armand is

pi votal about one end of said pivot arntelative to said backing nenber,
and said pivot armis connected to a further armof said spring. 49. A drum
hat ch engd&gi ndA ndruhmrtiateh @vgagiagnechmismmainm cdgimdtbrini elabai 38 swhenein isaida
wire spring and includes a pair of outer |egs having a substanti al

ci r cunf ePERUDgTanges and sasthcavies acgéaw&ﬂgs@reﬂé@ﬁp%ﬂw $AICR Phitereapractethd
sai d hatch,skin, and C n%‘rgal doubl e I eg WO 03/087459 PCT/ Nz03/ 00065 -73
ext endi ndva&]ss(ﬂ@sgﬁae%@ﬁ@g @Mith the outer face of said pi vot armand a
pair of substantially co-linear torsion sections each connecting between a
said outer leg and a leg of said central double leg. 5 50. A drum hatch

engagkng 4echaNidewmagateh @nBBgink e Rinknd %s ISR dNirs ah ¥l o8 Wfi A18imd 816139

i ncl udes a recess accommodating said pivot armw th said catch nmenber in
said fi mdierpinsdaid oatchaneinber shppectessfaca onuchid deuthuntludes dmasvard stés said

adj acent said torsion sections of said spring, and said pivot armincludes
a butti ngatchcmember cenisiclion ie hirspe 40 salg firshapsition dairetabusaid satchauember gni d
recess. 10. 51. A drum hat ch.engagi ng nmechani.sm as cl ai ned i n any one, of
ot 48R SBmn s S M TP BN Sh O REP ISP RS o vOTCRdisald

adj acent i i . . i i i Ar ch
engagi ng hﬁ@c@&gﬁﬁ@%‘?@gﬁ@lc@?@g %|H N Bg?lglg%ﬁg?{l\?\ﬁ g&rlglle%%gs(g&&c%%& %&fﬁcﬁ Sg@r%ggi ng

menbgp e?,gggﬁ)ﬁ_mth a portion of said pivot nenber of said catch nenber,
and there is at |east one ranped abutnment and at | east one cl osing

abut nent associated with each said pivot nmenber. 20 53. A laundry nmachi ne
conprising: a cabinet, a |laundry holding drumrotatably supported within
sai d cabiddet fAodrumthatéloengaging mechanism as claimed in claim 39 wherein said catch

member is located adjacent and immediately forward of said opening edge of said drum
hatch and said inward step in said catch member support surface is located

15  (circumferentially) at the position of said opening edge of said drum skin.

42. A drum hatch engaging mechanism as claimed in any one of claims 35 to 41
wherein said drum comprises a pair of spaced apart drum ends, a drum skin spanning
laterally between said drum ends and circumferentially around greater than 50% of the
20 circumference of said drum ends but less than the complete circumference to leave an
access opening between free ends thereof,
a edge supporting vane connected with each of said free edges of said drum skin,
and
a drum end supporting member at each end of the pair of vanes, spanning between

25  the pair of vanes and connected with a respective drum end.

43. A drum hatch engaging mechanism as claimed in claim 42 wherein each said drum
end support member includes, adjacent an edge of said opening, an open channel facing
towards said opening for receiving the drum hatch edge, and outward of said channel, and

30 outwardly facing said catch member support surface, said open channel opening, at either



drumincluding a wall and a drum hatch conprising a section of said wall, a
not or connected to drive rotation of said drum and a drum hatch engagi ng
25 nmechanwermsasr4st ai ned i n any one of clains 35 to 52, whec®iNnzosesods cabi net
i ncludes an access opening for user access to said drum and said drum
hat ch engagi ng menber includes an outw@?e surface positioned to occupy and
substantially close a space between said cabinet and said drumw th said
dr um hat cndeofyysajd dyumeedibsupipors aiethtsec and ragiad ledation Bljacadt @Bd dBirdEDately
PCT/ NzZ03/ 00065 -74 54. A drum hatch engagi ng nmechani smas clained in any
one of claitwerdef saxd doumgkiarigehedes.at eral [y open channel is provided on
said drum bel ow said catch nenber support surface, said catch nenber
support surface and said channel adjacent one |lateral edge of said

opening, wth i d.c [ [ NG j d
S arum sk 1S et PRGR heRRE OYRiSSE] alBRR G Vol 19006 Bl
mechagi sryRgef @lidRstch hchldds B sethiWyBinaBalSat @] Sk Ahdah 6Peniff SdeH aﬁm@@m{r
i ncl udes one or nore wings to engage and slide within said channel wt
sai d dr umbabehcamgagdrgththebpening edgé of s hatdh paii donaactirgndemberinolusiing
drum hatch 10 engagi ng nenber in said second position while said w ng,
remai ns ianbacking oie secus@] tora ragrofiraid metal gt agosretdisanidéniheseafl amdsaid i n
claimb55 inclydin n extension. of said channel beyond said i nward step,
sai d in\/\/dpﬁ’agﬁ¥ﬁx %lEﬁ]gng&m@r‘ie%ﬁ-ch in said channel, such that
during opening rotation of said drum said drum hatch engagi ng 15 nenber
engages within said channel prior to contacting said catch nenber. 57. An

act ugpor 4§3Chg&:%ﬁgﬁ@ﬁieﬁ%@;ﬂlggﬁ&ﬁaﬁﬁ?ﬁ%rclﬁﬁﬁ@& abhay ReUs élﬁirﬁ‘é‘@%_tb"k{(?)ugh

its centre an ing a Ity of ‘teeth arranged al ong one circul ar

ci rcunf enghéreitl a PRArnel s prdlidediin ¥8d dean, aid 5wiag anprodtided ey sdiddirugdiatélor m
rot at abl e about an axis along its centre |ine, and including a spiral

t hr ead ergyagghgunemnbess dséechgagde sl slideiin saidfchaeml wath saod diuonhaith esgaging
first gear, and . .
J member in said second position.

15 46. A drum hatch engaging mechanism as claimed in either claim 44 or claim 45
wherein said connecting member includes at least one laterally extending wing at its
lateral edge, said laterally extending wing or wings extending into and captured within a

said inward channel of said drum end supports.

20 47. A drum hatch engaging mechanism as claimed in any one of claims 44 to 46
wherein said catch member connection is biased towards said first position by a spring,

with an arm of said spring located between said backing member and said drum skin.

48. A drum hatch engaging mechanism as claimed in claim 47 wherein said catch
25 member includes a pivot arm and is pivotal about one end of said pivot arm relative to said

backing member, and said pivot arm is connected to a further arm of said spring.

49. A drum hatch engaging mechanism as claimed in claim 48 wherein said spring is a
wire spring and includes a pair of outer legs having a substantial circumferential direction

30 and located between said backing member and said hatch skin, and a central double leg



a notor connected in a driving relationship with said drive gear, said
first gear and said drive gear including neans for providing a positive
stop at WDBogiostisy end of a maxi numintended rotation of ardNZodo®issgear .
58. An actuator nechanismas clainmed in claimb57 wherein said nmeans for
providing a positive stop includes the7$hape of said drive gear and the
shape of said first gear, said shape of said drive gear and said shape of
sai d fir sixtepeang hbinggand tcoahégted efitn ¢bie oatgr tee dd saig fivot am alduptpair of
collision of a_part of said. drive gear onto a.face of said first gear. WO
03/ 087455ubgtantighae@bioed torsyen sartionp cagh cpnneeting beRrRes  said euter leganda leg ai m
57 wherein sajd neans for, providing a positive stop includes: on said
first geéﬂ?ag%? ﬁaogybﬂﬁgst one end of said circunferential portion, a 5
collision nenber nore outwardly extensive fromsaid axis of rotation than
the extent of said teeth. 60. An actuator nechanismas clainmed in either
clai m57 gy ¢l AlRRAhales e agisRhidchaM &N s Pinfidon JAif04 R viRedih s¥R] SdRihg

i ncludes: 10 on said drive gear, a drive gear collision nenber adjacent at

| east onen@nberdhchriesa reqess atcdmmedatingsdid pirataemgeith saidichichimembeninesaid
extending outwardly froma shaft portion of said drive gear to an extent
not i nt erfiret pesjtiong and Kaid: weess pwcgtpiasta buttisg fage catfits end gdpecenfusaid torsion
interfering.with sajd outwardly extensive nenber of said first gear. 15 61.
An act uatS§FUORSCHAAIGIATERS, @nd SAIdPIY of armainglusigs ﬂﬁ)@ﬁé@gﬁs@siaaltﬂpw%‘g@fiéﬁarmg

includes a_.driv r_golli-sion nber at either end of said threaded
portion. %ﬁ%nsg algggﬁgqg)facwéﬁgﬁrgn&gsgs clainmed in any one of clains 59 to 61
whergpn said first gear includes a first gear collision nenber at either
end of said toothed portion. 20 63. An actuator nechanismas clained in any
one of clsi.ms SUram Bdchieapegihgamsehghisthidssdlaigeat ircahy ioneast ¢cleimed8its 50

el ongate and cantilevered fromsaid first gear at one end to provide

f1 exi bi | iwherain said catdhemesniver iBSluelds afsaidipivett mentbec lrdfdcent aachebad wédaich

claim 63 wherein said first gear collision
opening edge of said hatch.

15 52. A drum hatch engaging mechanism as claimed in claim 51 wherein said drum hatch
engaging member engages with a portion of said pivot member of said catch member, and
there is at least one ramped abutment and at least one closing abutment associated with

each said pivot member.

20 53. A laundry machine comprising:
a cabinet,
a laundry holding drum rotatably supported within said cabinet for rotation, said
drum including a wall and a drum hatch comprising a section of said wall,
a motor connected to drive rotation of said drum, and a drum hatch engaging
25 mechanism as claimed in any one of claims 35 to 52, wherein said cabinet includes an
access opening for user access to said drum, and said drum hatch engaging member
includes an outward surface positioned to occupy and substantially close a space between
said cabinet and said drum with said drum hatch engaging member in said second
position.

30



menber is cantilevered froma peripheral position on said first drive gear
and follows a path fromits cantilever end to its free end that follows
the circuwbesesms of said first gear. 30 65. An actuat or PCENZABDEGT as
claimed in any one of clains 56 to 64 including: WO 03/087459

PCT/ NZ03/ 00065 -76 a controller configiifed to stop notor drive of said
not or when rotation of said drive gear 1is stopped by collision with said
out war dl Ydext ensirvm natobengagingandchanisn ayedaim@bin Any aot uHtdaimedhaoi4n as
claimed in claim65 wherein said notor (is an electric 5 notor and said

cont r ol | @heseinsadaterpdlynenasy channeb it pegvaded, pnssat# firttmé)%wsagh%tebgwnb@r t he
not or when said rrent ex rapid i c undr

i ncl udi néumeEé‘tB‘i Acs> saig I?HP %‘H’rpprtsﬁurr l?f“ Sa'idg%ﬁaﬂﬂ?lr@ g‘t"?@(% aﬂ
for are r H@&ﬁ t

sai d cab@é??kg%lge%hls%rroun h’cpr ucetqtrjgﬁ)\éﬁ%&a@s(%gfd %%Lﬁ'hagg a|1(?)loér strg%: ure
Suppost i QigusAkeh & cHprlRl witlidlshRIchadnBPvenent interface between said drum
support structure and said surround 15 structure, allow ng said drum

support structure to nove between an operating condition wthin said

cabi net or surround structure and behind said renovable front panel, and a
mai nt enadde cdhdium batohiengagiagdnachanisatasesldimegdiin p’@ﬂéﬁ%’@lﬁé@lédal&lnhuwi@ﬁ@

said drum and said dru pport structure are at | egst. suhgtant]
i sposed “HEdTRECE nbrcﬁ%s@ne&gfmﬂ@?dwmfgsst&. GredigppRa lige "ain gaienahnel

structure, A cl c e
overent il Qo B ebe@heARERn g lorBiostorf ol R Rk
strugpur 3h FoAMlse bl Yok IR white 8%id Wing! RIAGS ifrs¥id¢h |.i ance
as Cﬁgl %ggﬂﬁngl ai&PnEg% nﬁ?er Seei n sgﬁg ciﬁlum [ % ori erlll ed w t1 an axa:%geof
rotation aligned across said cabinet fromone side to the other, said
support
56. A drum hatch engaging mechanism as claimed in claim 55 including an extension
of said channel beyond said inward step, said inward step taking the form of a notch in
said channel, such that during opening rotation of said drum said drum hatch engaging

15 member engages within said channel prior to contacting said catch member.

57.  An actuator mechanism comprising:
a first gear rotatable about an axis through its centre and including a plurality of
teeth arranged along one circular circumferential portion,

20 a drive gear of substantially cylindrical form rotatable about an axis along its centre
line, and including a spiral thread engaged with the teeth of said circumferential portion of
said first gear, and

a motor connected in a driving relationship with said drive gear,
said first gear and said drive gear including means for providing a positive stop at

25 either end of a maximum intended rotation of said first gear.

58.  Anactuator mechanism as claimed in claim 57 wherein said means for providing a
positive stop includes the shape of said drive gear and the shape of said first gear, said
shape of said drive gear and said shape of said first gear being mutually defined to provide

30 for an abrupt collision of a part of said drive gear onto a face of said first gear.



structure includes a pair of side support menbers, and each said side
support nenber is pivotally supported adjacent the | ower front edge of
sai d cabiweto3os74surround structure and is weight support @dTatzobe@ss

adj acent the | ower rear edge of said cabinet or surround 30 structure in
sai d operating condition. WO 03/ 087459 P&+ Nz03/ 00065 -77 70. A clothes
drying appliance as clained in claim®69 wherein each said side support
menber conprises a panel including a supporting | ower edge, said cabinet
includes a | oad bearing pivot for each said side nenber adjacent said

| over frdé® edyeactuater émﬁa@lémamlalmeﬂi inslaienbewheren said smasasformgoyidinga

i nclude cooperatin bgfd_bearing surfaces slidable over one another to
aIIOM/saﬂHBEPWH¥Wh§m Sfeen said operating condition and said naintenance

aid 1 0ad bearrhifit FySE R AL RLIARE BB nfl B THE SR IBIMEE ol
transyer %%ﬁlefi&g W&%éﬂe%ﬂ@a?&& %5&%5‘19'3 flfcgggh% a4 bf FIthey Banh @)Et‘éﬁgéﬁ

sheet edge o si de nenber, and sal earing surface of sal

cabi net isalwdes a rei nforced upstand wall of a cabinet | oad bearing foot.
72. A clothes drying appliance as clainmed in claim70 wherein said | oad
bearing 15 surface of each said side nenber conprises a bearing conponent
connected with said |ower edge, sai.d bearing conponent including at |east
one part &yl i n%l??%‘&?t%éa?¢h@1%@é,0?alﬁ1§éi lﬁgelth%fqa@ %%@Lalmo?? AN 53

bearing pivot.. 73. A,.clothes.dryin | iance as clainmed in claim72
wher ei n ﬁ?adlslfBEHmB’é%r‘?gp(bsilR%? Xtoﬁgmﬁﬁ@?%des a reinforced upstand wall of a

cabi ngt | oad [ : : - dryi i ' [

i thad ol o m H B GiLERkay, £triv® geaPLORSioH KR BRI GEICAS, deedR ol

| east onepirhpihs¥RY, S£d\dive gdhseRhsibA thehabedl exRRHMIGUMRAILY BOh a dhat pestitigoRt
| east one gui de nenber extendi ng upwardly beyond the | oad bearing fl ange
25 of saisdidsdrniiee gearie anteatdnd aat mtaderthgswith the tdodh poopostion of sad hestrgeag but
upstand wall. 75. A clothes drying appliance as clainmed in any one of

cl ai ns 7 inteyferingrwitly saidiavtwardly exfeasivedacipber ofnipid 8%t gear.connected with a
base panel of said cabinet, with said upstand wall passing through an
aperture in said base panel of said cabinet.

15 61. Anactuator mechanism as claimed in claim 59 wherein said drive gear includes a

drive gear collision member at either end of said threaded portion.

62.  Anactuator mechanism as claimed in any one of claims 59 to 61 wherein said first
gear includes a first gear collision member at either end of said toothed portion.

20
63.  An actuator mechanism as claimed in any one of claims 59 to 62 wherein a said
first gear collision member is elongate and cantilevered from said first gear at one end to

provide flexibility at its other end.

25 64. An actuator mechanism as claimed in claim 63 wherein said first gear collision
member is cantilevered from a peripheral position on said first drive gear and follows a
path from its cantilever end to its free end that follows the circumference of said first

gear.

30 65. Anactuator mechanism as claimed in any one of claims 56 to 64 including:



30 WD 03/087459 PCT/ Nz03/00065 -78 76. A clothes drying appliance as
claimed in claim75 wherein said | oad bearing foot includes an engagenent
ext ensi orwDros 87468 upper surface which passes through at Ipeastzosn@essecond
aperture in said base panel of said cabinet, and said upstand wall and said
engagenent menber each extend beyond thé0bound of the respective said
aperture in 5 opposite directions. 77. A self adjusting foot arrangenent
for an appidndretler canfigired te sion raetoadrserefisaid oaotpr WoEn gotatipn pEsaid deiveigear
connected with Si d cabinet, a.second socket connected vvi.thfsai d 10

cabi net, 1%9@@863 p&P lisiony withesaid pumardlygatensivemenher of said frshasadr di y
protruding fromsaid first socket, and noveable along an axis into and out
of said first socket, a second foot protruding fromsaid second socket, and

moveabl e g Ong%tgﬁc Xtot rhE{HAnisds elétimﬁfi i RlafmSEF A Rered? §é‘i?tmot§9§js dreRetric

non-extensi |l e many tines wder than its thickness, fixed at one end at

sai d s5fi nfibtos aadk Sdid deaEdilBOsdmEPtheantol tigtntdekainstoff BRavoldge duppliy b theot
and fixed at its other end at said second socket, passing into sald second

socket t anbwawlsaisdideooent dxbdiits 7@pidireetdseadj usti ng foot as clained in
claim77 wherein said non-extensile band is 20 fixed at one end rel ative
to said first socket, passes through said first socket, including over and

upper bearj ng rface of..said first foot, passes through said second
socket , alg{fncl d%klemjl apPPUNCeIBEdmEr i ng portion of said second foot, and

s fixed al it g6, 20t of Ebald YRS ARELAMRRRIE for 2Dk Svathe Reh

adj usting foot arrangenen alned Th ¢ erern each sail

i ncl yges mnkEt @i ni ng tongue spaced above said band bearing surface. 80. A
sel f adjusting foot arrangenent as clainmed in either claim77 or claim78
wher ei n  each ssehthvabladednti pankLfbe attacldoemtwe sai deabirnendase of saureowatd dtemsire] n
the region where said 30 band passes out of the respective said socket

t owards the otddmunsai d socket .

a drum support structure supporting said drum for rotation,
a movement interface between said drum support structure and said surround
15  structure, allowing said drum support structure to move between an operating condition
within said cabinet or surround structure and behind said removable front panel, and a
maintenance condition with said removable front panel removed and wherein said drum
and said drum support structure are at least substantially disposed outside the envelope
defined by said cabinet or surround structure.
20
68. A laundry appliance as claimed in claim 67 wherein said movement interface
comprises a pivot connection between said drum support structure and said surround

structure.

25 69. A clothes drying appliance as claimed in claim 68 wherein said drum is oriented
with an axis of rotation aligned across said cabinet from one side to the other, said support
structure includes a pair of side support members, and each said side support member is
pivotally supported adjacent the lower front edge of said cabinet or surround structure and
is weight supported at least adjacent the lower rear edge of said cabinet or surround

30 structure in said operating condition.



WO 03/ 087459 PCT/ Nz03/00065 -79 81. A self adjusting foot arrangenent as
claimed in any one of clains 77 to 79 wherein each said socket conprises
an i nt er naio a3pst4and nmenber and an external retainer, saidPdrrNzsnelssupst and
menber and said external retainer being nutually engaged with a base 5
panel of said appliance therebetween, sd7d foot passing into said upstand
menber through an aperture in said base panel, and said internal upstand
menber includes a band engagenent on the side facing away fromthe other
said internal upstand nenber. 82. A self adjusting foot araangenent for an

appl i anc& G abihslothesdrying appligase At clarped grelain OAvheren cach sakkade suppstt ed
ith id i net d, . ket .ed,wi th i d. bi net d
apart fr SRFSRPLFampidtes 2pareh incliding S RRROSing IR ARy it GBS MpdRs dioddy
first _ . [ e ol il ) ) .
Socket - HEatng T8y RN &80 el eh (RIICLIbEd R badthair of
al ongsan sidd fehie® andNadPbéaritlg R0l iReE@NEbSREKATg 10alhearih 8RS slidable
non-extensile tie fixed at one end relative to sard first socket, passing

t hr ough smved drier siiotherc ke tallownsdid dpingting dretwaeh ypideopdreting rpnditidnaard chidai d
first foot, passing through said second socket, including over an upper
beari ng poainfenaneg cerdiion20 second foot, and fixed at its other end
relative to said second socket. 83. A laundry appliance including: a
cabinet or surround structure including a rear wall and a pair of side

val s | eendi fq Leuak dnlr ADIBALE oL 0ot ln A ORPUREISH Wd Ibarbihrel

wal | al ong adjoin and "a base nenber connec sal

val I'59 a dFRRE opaash s&iﬂ%‘idhdhﬁﬁltiérfcﬁﬁﬂfrisfe@ﬁEtrzﬁf@derﬁgigreﬂéndiﬁgrﬂé(ﬁgé’ IeXtehuhgged

side face portions, connected with said front facé along Their forwar

edges andr@xt£paiit Rircukarovarchate shoen edyai of @ srlct membet, drdesdid dodd begrasy of
said side walls of said cabinet, a |ocating engagenent between each said
butting fsurfaee df saideabines tictudssdaremfbrced3pstand walhof @ dakineffload bdadngiéodtace
portion,
72. A clothes drying appliance as claimed in claim 70 wherein said load bearing
15  surface of each said side member comprises a bearing component connected with said

lower edge, said bearing component including at least one part cylindrical bearing face,

facing inwards to bear on said load bearing pivot.

73. A clothes drying appliance as claimed in claim 72 wherein said load bearing pivot

20 includes a reinforced upstand wall of a cabinet load bearing foot.

74. A clothes drying appliance as claimed in either claim 71 or claim 73 wherein said
load bearing foot includes at least one transverse wall dissecting said upstand wall, and
including at least one guide member extending upwardly beyond the load bearing flange

25  of said side member to locate said side member on said loadbearing upstand wall.

75. A clothes drying appliance as claimed in any one of claims 71, 73, and 74 wherein
said load bearing foot is connected with a base panel of said cabinet, with said upstand
wall passing through an aperture in said base panel of said cabinet.

30



WO 03/ 087459 PCT/ NzZ03/ 00065 -80 a |ocating engagenent between the | ower
rear edge of said front panel and the |ower front edge of said surround

st ruct ur ewoaswspsdeck i ncl uding a downwardly extendi ng percmaizps/oédeange
surroundi ng or substantially surroundi ng an upper edge of said front
panel, side walls and rear wall, and a—7g—secur enment hol ding down said top
deck. 84. A clothes drying appliance as clained in claim83 wherein said
forward éfges Aflotbes drysighpphante as alaimdéin olagm doywheremeshid boadi bearing|fanges,
and said rearward edges of said ?ri de face portions include inwardly turned
vertical inflydgean engagamenbeigeusion fromy its wipgeswitaceavhioh parses Birepaly aldeashone
portions faci and abut t.i and said lL.ocaling nmeans Conprise rotrusjons
from one sg‘é‘?rb‘{] %Pﬁlﬁbré’ e} S@ggl%'sﬁamnezr?éasﬁ’?(ﬁézaf’ﬂlegeqrgﬁt%ldo?&g%@t“(?rnggnﬁﬁ nthe
ot her sagj ' j [ jyred
n el ai medegnERdmehLER L Bhlend Suvoy FhEbURT BMTRPORNCIAE ertlall™
apert gr epppdsitd@ire@edRct i ve said flange and extending therefrom the
extending portion of said clips extending into correspondi ng apertures in
the other said flange. 86. A clothes drying appliance as clainmed in any
one of clains 83 to 85 wherein said 20 cabinet jncludes a pair of front
feet resplti valsglfaadjusting foat arangesrans fopansaindiangdcabinet,swild arpngamepanel
includes a pair. of spaced apart front feet portions, positioned to be

adj acent CORPIG ont feet of said cabinet, and said engagenent conprises a

connection betav\ﬁg Sgg%g co?nﬂ%%g{l&%% s§i8°<{a|b§%"t,t ér 9(]51;091]:(1 %ﬂ%iég‘n‘ty&@%ﬁe.a?gﬁh anf a

front foot of ‘sal i net’, connec el easa

rel atpve dEBﬁf”e‘ﬂPsttac&ia t frobd &1l fRaN®kcket2d 87. A clothes drying appliance as
claimed in any one of&?ltairrs 83 to 86 wherein said top deck is secured to

the upper edge fifst $eutdlomanvardnglotivdirgniroor said fiestcbilps, del masedble alphg @n
upward rotation of said top deck about its rear edge, and secured to a drum
support axis o ané oubeksaid firstsotketnt edge. 30
a second foot protruding from said second socket, and moveable along an axis into
and out of said second socket, and
15 a non-extensile band many times wider than its thickness, fixed at one end at said

first socket, passing into said first socket to bear said first foot, and fixed at its other end

at said second socket, passing into said second socket to bear said second foot.

78. A self adjusting foot as claimed in claim 77 wherein said non-extensile band is
20 fixed at one end relative to said first socket, passes through said first socket, including
over and upper bearing surface of said first foot, passes through said second socket,
including over an upper bearing portion of said second foot, and is fixed at its other end

relative to said second socket.

25 79. A self adjusting foot arrangement as claimed in claim 77 wherein each said foot

includes a retaining tongue spaced above said band bearing surface.

80. A selfadjusting foot arrangement as claimed in either claim 77 or claim 78 wherein
each said socket includes a downward bearing surface at least in the region where said

30 band passes out of the respective said socket towards the other said socket.



WO 03/ 087459 PCT/ NzZ03/ 00065 -81 88. A clothes drying appliance as clained

in any one of clains 83 to 87 wherein said drum support structure includes

a pair ofweicdesTsnbers with upper edges, and said top de®kTiNmBOGSES

i nwardly extendi ng buttressing between its upper face and said downwardly

ext endi ng perineter flange, said buttre3%ing including one or nore

downwar dl y opening 5 notches, said upper edges of said support structure

si de nenbers engaging in said notches. 89. A clothes drying appliance

|nclud|n% a cabi net or sg;round structure, including an attachnent for a
I

removabl &1f r orft Selﬁaﬁl@ﬁtm& o aH@H&?mﬁnt&S&Mlm%‘pB ARy 9{1‘? Qke IGHES Elioplt whergins ai d
d f t t h d | | t
ar ound s &Agh apid sakeT pRipplFeT s SiigHia) msiand EmBen i an Sedfubl e gpid

driving r, of
ot at | on ferd dbsingSALALEr M g Sk Tkl RA AR el BB WP A b |
of spac e%aﬁ@%ﬂsaﬁ&éﬁilfb&b@ meﬁéﬁét\%én sﬁﬂpﬂfbot ?a?éélﬂggnﬁﬂsaﬁ’dhﬁst&id ekt ﬂ’ﬁ‘ough
substantially parall with the axi's of ation of said drive pulley,

wi th the ani mperh&wmesmtl higase epdnieE sarad saiali rhtemab iupsiand membey snclegey at bargi
said drive pulley fromsaid drum said tensioning pulleys aced

suf fi ci erengggemerteon Geisids fagingpway from the gtherrsasd ngenngl bb‘-’rttlncga@mbﬂg- ar ound
said pulley and said drum and a biasing agent pressing said pulleys
toward said dr um 90. A clothes drying appliance as clained in claim89

R S R

A cl gphegothiprisig appl i ance as cl ai ned in either claim89 or claim?90
wherein salﬂjg}f nlggam ng agent conprises a sliding carrier nmenber and a spring

encapsul at ed hefivegoclseti ddnneéted ivéith sEidlabirnda seddhdysdcket Shnected with said
cabinet, spaced apart from said first socket,
a first foot downwardly protruding from said first socket, and moveable along an
axis into and out of said first socket,
15 a second foot protruding from said second socket, and moveable along an axis into
and out of said second socket, and
a flexible non-extensile tie fixed at one end relative to said first socket, passing
through said first socket, including over and upper bearing surface of said first foot,
passing through said second socket, including over an upper bearing portion of said

20 second foot, and fixed at its other end relative to said second socket.

83. A laundry appliance including:

a cabinet or surround structure including a rear wall and a pair of side walls

extending forward from said rear wall and connected with said rear wall along adjoining
25 edges and a base member connected with said side walls,

a front panel including a front face and pair of rearwardly turned side face portions,
connected with said front face along their forward edges and extending rearwardly from
said edges to abut the front edges of said side walls of said cabinet,

a locating engagement between each said butting forward edge of said side wall

30 and rear edge of said side face portion,



WO 03/ 087459 PCT/ NzZ03/ 00065 -82 92. A clothes drying appliance as clained
in claim9l wherein said carrier nmenber includes a sliding shoe on its
face awaywbroomssad d pul | ey, and said yoke support incl ude®ca/NmBoaichg
surface agai nst which said sliding shoe slides. 5 93. A clothes drying
appliance as clained in any one of clai8%—89 to 92 wherein said support
structure includes a pair of ends supporting respective ends of said drum
and at | east aslopatimg ehgagemeat betweenetiedow et vearexigenyf $aed fimmt paaeldapdithe of
ends, and said yoke support connects between said supporting structure
connect i hgweRfpat edgeief sand sytroynd staictefieyi ng appl i ance as claimed in claim

92 wherein said slidin rface, i s substantially arcua and sai d,yoke
support incl u@e@paé??gnﬁgﬁ’ﬁ’%am %W(?rg FRighE e ReIfnetst 3@“8? sggloandxlg or
supporti - Sal . [ i

connect | ACYEEEl A SERuR BT cdBPGr Bid i AN Galll AR EH fall and o
appl i ancge@sreflcat ABMiNgd&WAIsEIdISp\Weekei N said yoke is slidably and
rotatably supported on said stub. 96. A clothes drying appliance as clained

in claim95 wherein a bush is rotationally engaged over said stub and
slidably engaged wthin a channel of said yoke. 20 97. A clothes drying
appl i anc&4as A glotkes dying apphaoee ahelesned sr¢ldin 83bvhereinsed farwasdedgss olopen
towards sajd.qru sai.d.drive pulley is .disposed within said cayity,. sajd
Soup ; nemAds wallgdngldsinad 4 yertigthimesssanteid waranledess dtisatb s

o o o us Tt Poftihs 4Oy LAy PR s S B ey B SRS )
par ahpel faga_t Sid SHdd ?%(f@gglﬁg)ngl falinddahd abafttheC %’&“?Aid%c;&tgﬂgj meARK S et &N

openi ng ci ng towards rumin correlation wth said©pen side of said
open caviprytradiosafronséndsaidBangd ofl catheair@hyagiog apfeicARCR apértelesinee dther
either claim89 or claim90 wherein said 30 biasing agent conprises a
spring eserbBange efccdsbtpasen sai d yoke and said yoke support, WO 03/087459
PCT/ Nz03/ 00065 -83

85. A clothes drying appliance as claimed in claim 84 wherein said protrusions
15 comprise clips fitted into apertures in the respective said flange and extending therefrom,
the extending portion of said clips extending into corresponding apertures in the other said

flange.

86. A clothes drying appliance as claimed in any one of claims 83 to 85 wherein said
20 cabinet includes a pair of front feet respectively at either front corner of said cabinet, said
front panel includes a pair of spaced apart front feet portions, positioned to be adjacent
said front feet of said cabinet, and said engagement comprises a connection between each
said front foot portion of said front panel and a front foot of said cabinet, said connection
releasable by vertical relative movement of said front panel.
25
87. A clothes drying appliance as claimed in any one of claims 83 to 86 wherein said
top deck is secured to the upper edge of said rear panel by one or more clips releasable by
an upward rotation of said top deck about its rear edge, and secured to a drum support
structure towards its front edge.

30



with a spigot extending fromsaid yoke, passing through an aperture in said
yoke support w th generous clearance. 99. A clothes drying appliance as

cl ai mred iwoanysmane of clainms 89 to 98 wherein each 5 sai edCpmNZosyoosdt at es
on a bearing on a shaft supported by said yoke, and one or nore heat

di ssipating flanges is connected with s8lé shaft. 100. A clothes drying
appliance as clained in claim99 wherein said heat dissipating flanges
conpri se 88. hulA shitkésdddyintg sgbliance as dlaghed in amgoseibf clanhs &8 Ity 82 mdievsinsgid he
hub 10 region of either side of said pulley but naot contacting said

pul | ey. xbum suppost yisstweyinglydepppairside slamhary withhupperedges, and saéd tep

drum 15 rLu upport structure s orting said drumfor rotation,
rovenent sk quges Bopi e RS s at 88 5 ubes Bacsindsdi ottty
structure 1 ouf |. haly: t i I g an
i nl et enaexé%lﬁ%%ﬁéﬂé%teﬁq?ﬁhég’@?fg%@%?%ﬁ g glfd l‘g%{gg% r S)Irﬂnplg% dgﬁ&’h&a{r{i&&b&g 1, and
an ex @auﬁot&hﬁ%} sa‘?&’ﬁP@&Ie% e¥bf Hid/HoPRBBCRIE Sidk %&n@é?geﬂg@h%h%gi(ﬁ{bt%! et
port 20 outside sa basSe structure and an inlet port positioned to mate
with said outlet of said outlet duct with said drum supporting structure
in an operating position on said base structure. 102. A clothes drying

appl i ance8%s cA alathes drying applianog indlediegn sai d base structure is a 25
cabi net or surroynd structure, 103. A.clothes drying appliance as, ¢l ai ned
in either claihtamaeloRr SEFUAC HUGHRHE: cludiag; an a?vt@éh%%alana repraygblsy front

pi vots about,a forward | ower edge of said base structure and said exhaust
duct is | ][’ed adj acent the rear |ower edge of said base structure. 30 WD
03/ 08¢459 PCT/NgQ3{ 00065 -84 104. A clothes drying appliance as clainmed in
anyone of clains 1 to 103 wherein said outlet duct of said support

structure i nclagesn suppoit tausiRGupgbAigNHaid HEurR ot Ritatesl] and the
a drive motor with a drive pulley,
a belt passing around said drive pulley of said drive motor and around said drum
for driving rotation of said drum in a direction dependant on the direction of rotation of
15  said motor, and
a belt tensioning device including a pair of spaced apart tensioning pulleys, each
having an axis of rotation substantially parallel with the axis of rotation of said drive
pulley, with the line between the centres of said tensioning pulleys separating said drive
pulley from said drum, said tensioning pulleys spaced sufficiently close to impinge upon
20 the path of said belt passing around said pulley and said drum, and a biasing agent
pressing said pulleys toward said drum.

90. A clothes drying appliance as claimed in claim 89 wherein said pulleys are
supported on a yoke, said yoke passes around said pulley and said biasing agent presses

25  said yoke toward said pulley.

91. A clothes drying appliance as claimed in either claim 89 or claim 90 wherein said
biasing agent comprises a sliding carrier member and a spring encapsulated between said
carrier member and said yoke.

30



outlet thereof is positioned on said fan housing. 5 105. A clothes drying
appliance as clained in anyone of clains 101 to 104 wherein at | east one
of said owDloewsdert and sai d exhaust duct include a peri prerazoshaxse
portion for butting against a flange or end face of the other said duct.
106. A clothes drying appliance as cla-82d in claim 105 wherein each said
duct includes 10 a peripheral flange portion and at | east one said

peri pher #@2.f | ahgéothes tiyang applianbesasaclsinidd wr claime 9ill whereirs gatlicarridrayember

t hereon. 107. A clothes drying appliance as clainmed in either claim 105 or
cl ai m 106ngkdesa plidisgishogon ltéga@mam fremngakpwleyuprd smd yoke suppodtineludes a

| east a | ower part of the qutlet. openin 15 .t hereof, said upstand wall

di nensi orﬁ?’}ﬁ?flﬁ)ggﬁqecﬂgéglséw ¢h ?alqvisﬁﬁﬁnlg S?‘F?S Sggﬂ%ust duct inlet opening with
pi voting of said drum support structure into an operable position. 108. A
clothes drying appliance as clained in any one of clains 105 to 107 wherein
sai d sexhgyist Auedthed@hitiespiineDat Rfmbaih alggxbﬁ@@lfeﬁj&lg 8OO UKErEfn daf@St

t he upper portion 20 thereof and di mensioned and positioned to extend into
the out | eduppprRtrgtueé irdudesaipdiedf eadssuppoithgs@bpediverangs pif eaid ditimyahdae
pivoted into its operating position. 109. A clothes drying appliance as

cl ai med ileastlagiam al0conakdtieg aiembeoscaimectng beavebn sapbpainof wadd, asfd sad goke
exhaust duct and said upstand wall of said outlet duyct together 25
enconpasSUPREITERNNEES BeMYGaBS8id SIPROFENG BRI RHINGGHNE HP%&P‘H?-ng an

interl eaved connection therebetween around said perineter. 110. A cl othes
drying appliance as clained in any one of clains 101 to 109 wherein said

drumguppeft sg {ci’&%&' %gjrilgg?%@ﬂ%cétas LB&%Ed 2n BRlih 9 whelei? Qeﬁg%iih%ges’ﬁtrﬁéég g

and spaced apar connecting nenbers, a notor drive - support
menber  coubeahisllphengteund saidoReBuPBOR SctadesdunNéDIn © ARB 2 xtendmgBeétWeén
first said nenber and al ong another side with a second said nenber. 111. A
cl ot hes darmisngf apial seppetiag menibee diciosscsad nrt,]l @ndive stin exteindingp tham draid/ e
support nenber includes a first half fan housing, and a second half fan
housi ng iennsctinhwebread disnased abeutfgidbpulley.ve support menber to provide a
conplete fan housing with an air inlet opening at one end connected wth,
and to formpart of, an air outlet duct, and

15 95. Aclothes drying appliance as claimed in claim 94 wherein said yoke is slidably and

rotatably supported on said stub.

96. A clothes drying appliance as claimed in claim 95 wherein a bush is rotationally
engaged over said stub and slidably engaged within a channel of said yoke.
20
97. A clothes drying appliance as claimed in claim 96 wherein said stub includes a
cavity, open towards said drum, said drive pulley is disposed within said cavity, said stub
includes a rotationally symmetric outer surface, said bush includes at least one surface
matching said rotationally symmetric outer surface of said stub and disposed at least 180°
25 thereabout, a pair of substantially parallel outer surfaces for sliding in said channel of said
yoke and an opening facing towards said drum in correlation with said open side of said

open cavity of said stub.

98. A clothes drying appliance as claimed in either claim 89 or claim 90 wherein said

30 biasing agent comprises a spring encapsulated between said yoke and said yoke support,



a fan shaft opening at its other side. 112. A clothes drying appliance as
claimed in claim 111 wherein said notor drive 10 support nenber includes a
not or welwodehsmed at | east in part by a pair of end wal | eCTeabBo00BHRI d end
wal | including a bearing receiving recess, one said end wall form ng a side
wal | portion of said first half of sar8fan housing. 113. A clothes drying
appliance as clained in claim112 wherein said notor includes a 15 drive
shaft extwitdasgigot exteadlg feord saltbyaket passygnthreeghdareaperivae liss said yoke suppornd
projecting into said fan housing and the other said end including a main
drum dri Wweith genespus glegraned- t her eon. 114. A clothes drying appliance as
claimed in claim 113 wherein said appliance includes 20 a belt tensioning
device including a yoke extending around said drive pulley, a support for

sai d yokeygthi cf @@%ﬁ%@f?ﬂ@e A0 hafth lr{s‘%ﬁdﬁe&?&lﬁitn?:{ 8GR 6k ¥AKRih fpely .

relation 1o sai aparo apar ensioning pu

each Raviggy ﬁﬂl_l%)qo‘iat@i; oh QthHAB onSHéRiefigpRkted b?%ra?d Y6ite, Whiionk R ndoreheat
rotation of said drive pulley, wth the I'ine befween” the centres of said
t ensi oni rdisqipatigyfasgeds adnmegtesbwithdaidishaful | ey from said drum said 25
tensi oni ng pull eys spaced sufficiently close to inpinge upon the path of
said belt passing around said pulley and said drum and a bi asi ng agent

pressing said pulleys toward said drym 115. A clgthes dryi. appl i.ance as
cl ai med i]rp%anyg&ll@ﬁ%f’f digiing ARPlaREeras claimeghia, dam égi ere Wit eet DsvDHIREeen
said inl end of said | 1 t .and_sai ir outlet .of sai [ u

031 08745 R 10057 B 0B 5Bl i E AT aft oSt @y 3R Bsfie e g
fromphe j : : i i,th the drum said
annuﬂgr ég g@ﬁhﬁgyﬁggﬁ%Eﬁégﬁgﬂngﬁgﬁg%gt%@@?Fﬁ%?&§g3%d¥%'the drum end, 5 an
annul ar sliding seal between the distal annular edge of said annular screen

and said outlet duct, and an sliding annular seal between said outlet duct
and sai d dHum Artbtbes dryireg apflianaé dncluding:

a base structure,
a drum,
15 a drum support structure supporting said drum for rotation,
a movement interface between said drum support structure and said base structure,
an outlet duct supported on said drum support and including an inlet end connected
with an air outlet of said drum and an outlet end, and
an exhaust duct connected with said base structure and including an outlet port
20  outside said base structure and an inlet port positioned to mate with said outlet of said
outlet duct with said drum supporting structure in an operating position on said base

structure.

102. A clothes drying appliance as claimed in claim 101 wherein said base structure is a

25  cabinet or surround structure.

103. A clothes drying appliance as claimed in either claim 101 or claim 102 wherein
said drum support structure pivots about a forward lower edge of said base structure and
said exhaust duct is located adjacent the rear lower edge of said base structure.

30



annular filter screen. 10 116. A clothes drying appliance as clainmed in
claim 115 wherein said filter screen defines a lint collection zone, and
sai d | i ntwooBlhgms? on zone is separated fromthe general eotinesn@edf said
drum by one or nore perforated cover panels supported to be fixed relative
to said outlet duct. 15 117. A clothes—8#ying appliance as clainmed in claim
116 wherein said annular filter screen defines the periphery of an outlet
of the gelldr al A eluthessirymgeppéiaince ay claimaduinsaiyeont oficlaims 1) btot §0Brwhenein sazhd
said outlet fromsaid general enclosure of said drumis substantially

cl osed ofqutley ductcdspidsapper sHucaue inchedessy fandgupngadiacent its ontletgnastlithy

container, and a upport structu for said lint collecting container. 20
118. A c|%{tﬁégleﬂ?@ﬁﬁg’oéeﬁ‘ﬁPF‘iHBéa@Fa&l}ﬂuﬁw-i n claim 117 wherein at | east

with said Iint collecting container in place, a lint scraper is disposed
adj acent to the inward surface of said lint collecting screen, above said

lint gol | gpt i ng cFAMLIR/g apiiaficé hElagRkd @Fhhyene 6OThANSE01 RAVOPYhRF ein at
openi ng bel ow said scraper. 25 119. A clothes drying appliance as cl ai ned

i n eit herlegdtaingof $didautitl Gusteexdesiaid sxdiatst dugt parlodsh paxdpheral flamgesportiohifot
col l ecting container includes one or nore noisture sensing contacts. 30
120. A clptthing agaipstregflapgst orenskfags of the otber saidawgt.one of clains 115 to 119
wherein said WD 03/ 087459 PCT/ Nz03/ 00065 -87 sliding seal between said
drum end and said outlet duct and/or said screen and said outlet duct,

conpri ses felt (i p.connect 0.1 t i I Al ad
engaged ian%a Aﬁ&loﬁ??e‘ﬁy%ﬂ?ﬁ’iﬁaﬁg%gﬁ‘ﬁ&@ lc!)aﬁ 2@3’#@%‘{9‘,‘%& %Fﬁﬂgﬁg gﬁggﬁld%
cl ai gd i ' B | |tdedsEbAé §Hid PeiipR A angk PorthéH Rk a Btk yeen
sai dqgr un?%‘%gﬂ{ae%l%aﬁg@gﬁﬁm?@ oecast ed igar% ggi d dr un%lrlgng),6 and fhe ?et ai ni ng
channel fgilicheseatial 1H@irwe&Bosai d filter screen and said outlet duct is
| ocated in an annular nenber of said filter screen.
107. A clothes drying appliance as claimed in either claim 105 or claim 106 wherein
said outlet duct includes an upstand wall around at least a lower part of the outlet opening

15  thereof, said upstand wall dimension in positioned and fit within the exhaust duct inlet

opening with pivoting of said drum support structure into an operable position.

108. A clothes drying appliance as claimed in any one of claims 105 to 107 wherein said
exhaust duct includes an upstand wall extending from around at least the upper portion
20  thereof and dimensioned and positioned to extend into the outlet opening of said outlet

duct with said drum support structure pivoted into its operating position.

109. A clothes drying appliance as claimed in claim 107 and claim 108 wherein said
upstand wall of said exhaust duct and said upstand wall of said outlet duct together
25 encompass the entire perimeter of the mated openings, providing an interleaved

connection therebetween around said perimeter.

110. A clothes drying appliance as claimed in any one of claims 101 to 109 wherein said
drum support structure includes at least a pair of horizontally extending and spaced apart

30 parallel connecting members, a motor drive support member connected along one side



10 122. A clothes drying appliance as clained in either claim2120 or claim
121 wherein the felt strip of the seal between said drumend and said

outl et duwoosmsfaseted within the space between an annul aPCTNzwenooes sai d
outl et duct and an annul ar corner of said drumend. 123. A clothes drying
appl i ance including: 15 a base structur8 — a drum a drum support structure
supporting said drumfor rotation about a horizontal axis, a novenent

i nt er f ac evitle aviiretsasd imtmatyarand appig anathenside mathemstooail gaisdamember.uct ure, an
inl et duct supported on said drum support and including an outlet end
connected 20 with an air inlet of said drumand an inlet end, and an inlet

air heater,.is fixed tg said base structure .and includes a.cow.ing with an
outl ot entd 1" s ¢iaifet Sl aoBiages of CEMegRadatt goRBedin Sty fRiaY iy
inlet of o I i i It 440 i o ]
operati ngﬁgggﬁtt@éﬁbgﬁ %glg?%é@b%gl er§§¥l ?llg ﬁald ph;é}ég%? 12{5’2 : g,&é{::(?%&t: E’grsfefg Ih;lll (?]d;smg s
appl i gncepagesd wWiBsaidnfoté diviekhippbaimémbemiothrs PideaGonlete!Tah WeesIng Hith
outlet end of said inlet duct and said inlet of said drumincludes an

annul ar  asldidlindet apealng & @nd ead nohmectad withnand eaforinziruaki, ag aa outlst duanand

el astoneric support nenber having a base leg and a flexion leg, and a felt
strip secutaadhad opgning atdisiathenséde. sai d base |eg being connected with said
drumend or said inlet duct, with said flexion |l eg contorted 30 froma

rel axed position biasing said felt strip against the other of said inlet

duct or sghd VIO Q348 Zig)?lﬁg Eagﬁﬁ%@eg I/a% %?agxiled'iﬁtgélaﬁiﬁ YT e\@ﬂereglf Raid bl &}?fe o

dryi ng appl7ance as cl wherern said resilient suppor

connggt edsuphéﬁ ns&hber iRt By fot@Well AEFHEE S 18R] iRPaftBy A P flehdivislld, Uakch
ext endi ng rough 5 apertures in a supporting panel 0of said inlet duct.

126. A | aaidend wall ih¢ledio@rbidasinggeceiaingaltess) onasdid und mwallnfoldingga sidewall
rotatably supported within said cabinet for rotation, said drum 10
i ncl udi ngcatidn ofisaddinshialtidf sagd dan hawsingr series of regularly spaced
deform ties
113. A clothes drying appliance as claimed in claim 112 wherein said motor includes a
15  drive shaft extending from each end thereof beyond said end walls, one said end
projecting into said fan housing and the other said end including a main drum drive pulley

mounted thereon.

114. A clothes drying appliance as claimed in claim 113 wherein said appliance includes

20  abelt tensioning device including a yoke extending around said drive pulley, a support for
said yoke which enables pivoting and sliding movement of said yoke in relation to said
drive pulley, a pair of spaced apart tensioning pulleys, each having an axis of rotation
substantially parallel with the axis of rotation of said drive pulley, with the line between
the centres of said tensioning pulleys separating said drive pulley from said drum, said

25 tensioning pulleys spaced sufficiently close to impinge upon the path of said belt passing
around said pulley and said drum, and

a biasing agent pressing said pulleys toward said drum.

115. A clothes drying appliance as claimed in any one of claims 101 to 114 wherein said

30 connection between said inlet end of said outlet duct and said air outlet of said drum



a notor connected to drive rotation of said drum a |ight source positioned
in said cabinet to illumnate a |ocation through which said annular series
of def or mvDIoe®sas®E passed by rotation of said drum a | i giRCTOTAB/0G06F
receiving reflected Iight fromsaid |ight source off said drumend, 15 and
a controller operatively connected with88aid notor, and said |ight
detector, said controller configured to operate said notor to drive said
drum andntlodescei ve signals from said |ight detector and process said
signals to determ ne rotational characterjstics of id drum 20 127. A
| aundry machi rearasilas felferserern eéteaﬂ}ﬁglfzm@p@nph%pﬁt%é@mm&uﬂé&, apdrotating
confi gured. etect.intermttent,fluctuations.in the signal, from said
T ght *sentich the i el AR scrERs beimg et Lok bPErSul Ades Infher G he
frequency f said fluctuations. 25 128. A laundry machine as clained in
claim 127 Wherein said controller is confi gured to determne that the drum
has stopped r ofradrndar shdﬁfg JehliBétaleh R Bfsta3 AhAulat 8de SRR BnMi1 HreéPand
detected within a time threshold. 129. A |laundry nmachine as claimed in any
one of clsaidwsutl&t@ucg ahd8 wherein there is a 30 singular irregularity in
said annul ar series of deformties, and said controller is configured WO
03/ 087459 PCT/anzmlmmmlar seol besween saidiondlet duciand said dyues endeternakef said
drum  130. f« und machi ne conprising: a cabinet, 5 a |aundry hol di ng
drum r ot ARYIAF Bd within said cabinet for rotation, said drum
i ncluding a wall and a drum hatch conprising a section of said wall, a
not or connected to drive rotation of said drum a controller operatively
connggt edy \@ t hA%%@ ?‘aﬁﬁ am'h 9§ cPlilRE i50614InY Y18 Awhéreir® BAUSi RerS&irflen
notor to rlve sal a udi ng neans to detect presence of I1tens
10 ext enddefhes atlirft icolledtidmzdhes andl saiduimt pollectidrozereis atpargtedidiroindhe geherah
| aundry operation.

enclosure of said drum by one or more perforated cover panels supported to be fixed

relative to said outlet duct.

15 117. A clothes drying appliance as claimed in claim 116 wherein said annular filter
screen defines the periphery of an outlet of the general enclosure of said drum, to said lint
collection zone, and said outlet from said general enclosure of said drum is substantially
closed off by a combination of said perforated panels, a lint collecting container, and a

support structure for said lint collecting container.

20
118. A clothes drying appliance as claimed in claim 117 wherein at least with said lint
collecting container in place, a lint scraper is disposed adjacent to the inward surface of
said lint collecting screen, above said lint collecting container, said lint collecting
container having an opening below said scraper.

25

119. A clothes drying appliance as claimed in either claim 117 or 118 wherein said
support structure for said lint collecting container includes one or more moisture sensing

contacts.

30 120. A clothes drying appliance as claimed in any one of claims 115 to 119 wherein said



131. A laundry drying machine conprising: a cabinet, a |laundry hol ding drum
rotatably supported wthin said cabinet for rotation, said 15 drum

i ncl udi ngwe mas145and a drum hatch conprising a section of peaiNnzosmdoes sai d
drum formng an enclosure together with at | east one stationary end
surface centred on the axis of rotatioB7of said drum a notor connected to
drive rotation of said drum air novenent neans for noving a flow of air

t hr ough tshidingseal betweeh ssial drudy end and2aid antdetdiughandior said sereamand saidoutlet
opening centred on its axis of rotation, and an annular  filter screen

ext endi ngluicr,@mmeee@@fti:lpﬁéwoaﬂecftﬁ@uu@ piesebead, “aﬂusaﬂ@pmlﬁaem @r}gagﬁ@rbﬁ um
sai d annul ar_screen lbei ng connected along a proxinmal edge to the drum an
annul ar erf%’b‘?qd’h@’é%‘f‘bet ween the distal annular edge of said annul ar screen
and said outlet duct, and 25 an annul ar sliding seal between said outlet
duct and said drum external of said annular filter screen. 132. A clothes
dryi ng appl]i, ang eldBescdriniRpplian€d & dThikiel infeedigl R Gwherehn b4i@ fetaiHfif€thannel
defines a lint collection zone, and said lint collection zone is Separated
from t he fgessidaleal B&weenlsaglidminond and sdrdidudiyis doatet imsaié dpenfendatrd tlhover
panel s supported to be fixed WO 03/087459 PCT/ NZ03/ 00065 -90- relative to
sai d out Iretairingichamsg fopthe seahleaswaey saig fHigsIsceasaandsaid entiagi durhisdpeated us2
wherein said annul ar fi I%er. ?creen defines the periphery of an outlet of

t he generdd rgaembenet said §IgF §6HeR0 said lint 5 collection zone, and
said outlet fromsaid general enclosure of said drumis substantially

cl osed off by a conbination of said perforated panels, a lint collecting
cont QIonerl,zzan%glotﬁébQﬁgfr% ai?li‘dﬁ&é’éseclﬁi%ecﬁiﬁ'eﬁ’thlef Ahink P20 8CL1AMY 1 EPRIRIERthe
134. A clothes drying applirance as clainmed in claim 133 wherein at |east

wi th sai deltistrip ofitheaehl nstiviesq sgidrdraintgid drml falidoetletaduct ist fitsat within the space

di sposed adj acent to the inward surface of said lint collecting screen,
above sailtween agehidat comper ofisaid vutlet dadtanydiantannulareornergf said drum end.

123. A clothes drying appliance including:
15 a base structure,
a drum,
a drum support structure supporting said drum for rotation about a horizontal axis,
a movement interface between said drum support structure and said base structure,
an inlet duct supported on said drum support and including an outlet end connected
20  with an air inlet of said drum and an inlet end, and
an inlet air heater is fixed to said base structure and includes a cowling with an
outlet end, said outlet end of said cowling positioned to mate with said inlet of said inlet

duct with said drum supporting structure in an operating position on said base structure.

25 124. A clothes drying appliance as claimed in claim 123 wherein said connection
between said outlet end of said inlet duct and said inlet of said drum includes an annular
sliding seal, said annular sliding seal including a resilient elastomeric support member
having a base leg and a flexion leg, and a felt strip secured to said flexion leg, said base
leg being connected with said drum end or said inlet duct, with said flexion leg contorted

30 from a relaxed position biasing said felt strip against the other of said inlet duct or said



cont ai ner having an openi ng bel ow said scraper. 135. A clothes drying
appliance as clained in either claim 132 or 133 wherein said 15 support

st ruct ur ewbas/osasd | i nt coll ecting container includes onePCT/NABBOMGDI St ur e
sensing contacts. 136. A laundry drying machi ne conprising: a cabinet, 20
a laundry hol ding drumrotatably supporB&d within said cabinet for

rotation, said drumincluding a wall and a drum hatch conprising a section
of said whabinemskhi d drum form ng an encl osure together with at |east one
stationary end surface centred on the axis of rotation of said drum a

not or connected to drive rotation of said drum 25 air novenent neans for

fﬁlﬁi i nd 20 duEo iés&ix@&%‘é%@éﬁ%%Ectl%Fcﬁq%{ig%L%ﬁ@izgfﬁ%%sa%‘}feggﬁét“s?mn.im| ar
| S el .
wi tht ho iy e ST AFinh LR RERABNEAY offholdfoRhifRe e ol LbaR 00

to the dralﬂg}tuyggqﬁ%iﬁpgghglgf%dﬂepbf%aqg@t gdgéd nes a lint collection zone, and
said [int collection zone 0 is separated fromthe general enclosure of

said drum by one or nore perforated cover WO 03/087459 PCT/ NZ03/ 00065 -91
panel s supported to be fixed relative to said outlet duct. 137. A laundry
machi ne d@@pr iAilagdranegbinestom@isang.aundry hol di ng drum rot at ably supported
within said cabinet for rotation, said drumincluding a wall and a drum
hat ch conpri siaifP&ection of said wall, a motor connected to drive

R A R N T
o210, AT 05 ATRAT P o e ol L g v, g
into position HhofordepAt&edtd diveestativn 9fkhid drahgri al bet ween sai d | eadi ng
cdges a light source positioned in said cabinet to illuminate a location through which said
annular series of deformities are passed by rotation of said drum,
a light detector receiving reflected light from said light source off said drum end,
15 and
a controller operatively connected with said motor, and said light detector, said
controller configured to operate said motor to drive said drum, and to receive signals from
said light detector and process said signals to determine rotational characteristics of said
drum.
20
127. A laundry machine as claimed in claim 126 wherein said controller is configured to

detect intermittent fluctuations in the signal from said light sensor, and to determine the

rotational speed of said drum from the frequency of said fluctuations.

25 128. A laundry machine as claimed in claim 127 wherein said controller is configured to
determine that the drum has stopped rotating if no fluctuation of said light sensor signal is

detected within a time threshold.

129. A laundry machine as claimed in any one of claims 126 to 128 wherein there is a

30 singular irregularity in said annular series of deformities, and said controller is configured



during closure restrains said drumhatch relative to said drumwall at a
position displaced further fromsaid intended fully closed position than
t he thi ckwes/gf4issai d i nt erposed obstruction. 15 138. A lpaarnioyg/oemashi ne as
clainmed in claim137 wherein said shapes of said | eading edges provide for
gripping said obstruction at |east two 8Ppaced |ocations, with said
prevention of closure by a bridging of said obstruction between said
gri pped Itodatermmse r@dtidrgd pogitioawnfdaid dmohi ne as clainmed in claim138
wherein said edge shapes include on one edge at |east two protuberances
di vided by a cavity, and a conpl enentary socket form on the other |eading
edge, ingbbdin *at | east,two cavit.ies divided by a protuberance, said

es

pr ot uber ayndLy Placline COmMPIRiNgdge fitting cl osely within the cavities

of the other a'cea%ﬁﬁgg edge, and said cavity of said first |eading edge
cl osely accepting the protuberance 25 of the other |eading edge for said

full el osure. a1i4Qndr RAGR@ druiBEdhtaBlyuppbAtaRAMNIA sald¢dbidét ForRhgbR saad d

prot uberances and said cavities of éach said edge are defined by a series
of i nt er chomeaatledinga hallbad s dace hatchhenereting arsectdéth YA MABI459

PCT/ NZ03/ 00065 -92- 141. A | aundry nachi ne conprising: a cabinet, a

| aundry hol di mgndioigonpecied e drive petatior of sridiiramsai d cabi net for rotation,

LR N N e AR A
rember SRR Syl SRUR AR R LR TR LGSR et Ml of s
el g mar RN AR FOR SRR SRV pIBELY GRert, 3 e AR F PperPoRe ©
said drumhatch if said 10 drum hatch began in a fully open position,
attenpting to actuate said hatch engagi ng
131. A laundry drying machine comprising;:

a cabinet,

a laundry holding drum rotatably supported within said cabinet for rotation, said

15  drum including a wall and a drum hatch comprising a section of said wall, said drum
forming an enclosure together with at least one stationary end surface centred on the axis
of rotation of said drum,

a motor connected to drive rotation of said drum,
air movement means for moving a flow of air through the interior of said drum,

20 said drum including an outlet opening centred on its axis of rotation, and an annular
filter screen extending from the periphery of the drum outlet and rotating with the drum,
said annular screen being connected along a proximal edge to the drum,

an annular sliding seal between the distal annular edge of said annular screen and
said outlet duct, and

25 an annular sliding seal between said outlet duct and said drum, external of said

annular filter screen.

132. A clothes drying appliance as claimed in claim 131 wherein said filter screen
defines a lint collection zone, and said lint collection zone is separated from the general

30 enclosure of said drum by one or more perforated cover panels supported to be fixed



menber to decouple said drum hatch from said cabi net and detecting whet her
actuation occurs, subsequently commencing a drying procedure if actuation
di d not owouws/osmd9 executing a drum openi ng procedure if a&cringosomesi d
occur. 15 142. A laundry machi ne substantially as herein described with
reference to and as illustrated by any9%ne or nore of the acconpanying
dr awi ngs.

relative to said outlet duct.

133. A clothes drying appliance as claimed in claim 132 wherein said annular filter
screen defines the periphery of an outlet of the general enclosure of said drum, to said lint
5  collection zone, and said outlet from said general enclosure of said drum is substantially
closed off by a combination of said perforated panels, a lint collecting container, and a

support structure for said lint collecting container.

134. A clothes drying appliance as claimed in claim 133 wherein at least with said lint
10  collecting container in place, a lint scraper is disposed adjacent to the inward surface of
said lint collecting screen, above said lint collecting container, said lint collecting

container having an opening below said scraper.

135. A clothes drying appliance as claimed in either claim 132 or 133 wherein said
15 support structure for said lint collecting container includes one or more moisture sensing

contacts.

136. A laundry drying machine comprising;:
a cabinet,

20 a laundry holding drum rotatably supported within said cabinet for rotation, said
drum including a wall and a drum hatch comprising a section of said wall, said drum
forming an enclosure together with at least one stationary end surface centred on the axis
of rotation of said drum,

a motor connected to drive rotation of said drum,
25 air movement means for moving a flow of air through the interior of said drum,
said drum including an outlet opening centred on its axis of rotation, and an annular
filter screen extending from the periphery of the drum outlet and rotating with the drum,
said annular screen being connected along a proximal edge to the drum,
wherein said filter screen defines a lint collection zone, and said lint collection zone

30 is separated from the general enclosure of said drum by one or more perforated cover
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panels supported to be fixed relative to said outlet duct.

137. A laundry machine comprising:

a cabinet,

a laundry holding drum rotatably supported within said cabinet for rotation, said
drum including a wall and a drum hatch comprising a section of said wall,

a motor connected to drive rotation of said drum,

wherein said drum hatch is configured to close circumferentially, with a leading
edge of said drum hatch approaching the leading edge of a remaining of said wall, said
leading edges having an intended completely closed position, said leading edges shaped
such that into position of a supple but lineally stiff material between said leading edges
during closure restrains said drum hatch relative to said drum wall at a position displaced
further from said intended fully closed position than the thickness of said interposed

obstruction.

138. A laundry machine as claimed in claim 137 wherein said shapes of said leading
edges provide for gripping said obstruction at least two spaced locations, with said

prevention of closure by a bridging of said obstruction between said gripped locations.

139. A laundry machine as claimed in claim 138 wherein said edge shapes include on
one edge at least two protuberances divided by a cavity, and a complementary socket form
on the other leading edge, including at least two cavities divided by a protuberance, said
protuberances of the first leading edge fitting closely within the cavities of the other
leading edge, and said cavity of said first leading edge closely accepting the protuberance

of the other leading edge for said full closure.

140. A laundry machine as claimed in claim 139 wherein said protuberances and said
cavities of each said edge are defined by a series of interconnected walls and spaces

therebetween.
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141. A laundry machine comprising;:

a cabinet,

a laundry holding drum rotatably supported within said cabinet for rotation, said
drum including a wall and a drum hatch comprising a section of said wall,

a motor connected to drive rotation of said drum,

a hatch engaging member actuable to couple said drum hatch to said cabinet, and

a controller operatively connected with said motor, said controller configured to
operate said laundry machine and an initialisation procedure including:

rotating said drum through an angle sufficient to fully close said drum hatch if said
drum hatch began in a fully open position, attempting to actuate said hatch engaging
member to decouple said drum hatch from said cabinet and detecting whether actuation
occurs, subsequently commencing a drying procedure if actuation did not occur and

executing a drum opening procedure if actuation did occur.

142. A laundry machine substantially as herein described with reference to and as

illustrated by any one or more of the accompanying drawings.



