3 0 MAY 2006 WO 93/12706 -1 PCT/ Nz92/ 00008 ' DI SHWASHER' FI ELD OF THE

‘I NVENTI ON This invention relates to dishwashers, and in particular, but not
solely, 5 donestic dishwashers. DESCRI PTI ON OF RELATED ART Conventi onal
donestic front |oading dishwashers provide two racks for stackigngsgbgges,
one in the | ower zone of the wash chanber and the other in the upper zone.
Such di shwashaemsare nornmal |y desigried to fit under al‘téfmﬁﬁ)o 0]]9 donestic
kitchen bench top with a maxi num hei ght -q9f- 900nm General 'y the° | ower rack
is designed to take | arger dishes, e.g. plates up to 280mmin dianeter,
and because of the overall height limtation the upper rack can only take .
| oner hei ght dishes. Such di shwashers lack flexibility in that they cannot
efficiently wash (in a single wash) gdissfivdgrgs nade up of a m x of dish

si zes 15 ot her tﬁg[btda_aﬁ_léji’hﬁ;tafln by the manufacturer. For exanple, a |oad
of large dianet'er pfates exceedrng the nunber that can be accommobdated in
the | ower -rack nustThisdnentiomstitasstordishwashers rapidan ehiicslap butatce salayh cycl es,
even al t hough tdwndsae disAwisheul d be enmpty. Further, it is not feasible to

Joad soiled di sggg ﬂEl gis all cleaned dishes are first renmoved. In
addition it is R h less than full | oads. Washi ng nust
be gfaferreg unt}l trmmdmibmslbmésﬁchmtI@@@iﬁg@%ﬁﬁb%&lbfoﬁaébﬁﬂb aci%%*?&r fi rS]E two
probl ens identi éltﬁéi:iﬁ% can. ver cone some _extent t he use of two
di shwashers. However, c%lg?' ‘g‘%é‘p %83%‘%”1‘285?8£t§°ﬁ’§fféf"?a§"beﬁ€5‘i’1”%tﬂﬁ?rf‘b not a
viabl e option. Theuppesgers Sush disbwashersrapoweslpdestined ot ubdsr 8%/pidae above
probl ens bypr oVidhdtlc RitchER L shyg ' e.used as one
nodule in a two- rmdul% pai rPé%etg%l shwas e_rdn?ég %mrﬁ‘o@/g eé%ﬁ*ﬂe to- allow
the option of "dJOWPr BRK isfeigned o sake lagenrishes Awdplates upetoo2B0mnkirt chen

bench. Const r uct diametef, aAd bedauBesIhs oSt liTRRSS helPYer GoitEs
constraints. 30_]n, _nost crgaiéﬁ%lﬁ?dréﬁlﬁlsgl shwashers conponents such as the

wash punp and g QwsihRig waiersipgifiesibliyin thet ey eansot ar e
nmount ed under téfficiantiy wasth mbeingisheashpyish gy Madg Upeir althix Whiish sequl d be

avai | abl e t{ t Negther than that dictated by the manufacturer. For example, a load of large
diameter plates exceeding the number that can be accommodated in the lower
rack must be cleaned using two completely sepérate ‘wash cycles, even
although the top rack could be empty. Further, it is not feasible to load soiled
dishes unless all cleaned dishes are first removed. In addition & is not efficient
20 to wash less than full loads. Washing must be deferred untit the dishwasher
has been completely filled.

The first two problems identified above can be overcome to some extent
by the use of two dishwashers. ‘However, cost and space factors usually |
mean this is not a viable option. The present invention proposes a solution to

25 the above problems by providing a smaller dishwasher intendsd to be used as
one module in a two-module pair. The dishwasher is of very low height to
allow the option of “over and under" stacking of two modules below a kitchen
bench. N | | | |

Construction of a low height machine imposes severe design constraints. -

. 380 In most conventional dishwashers components such as the wash pump
and drain pump, along with associated electric motors, are mounted under |
the wash chamber thereby consuming height which could be available to the
wash chamber. In US 38,587,939 (Nystuen et al) wash and drain pumps driven




wash chanber. In US 3,587,939 (Nystuen et al) wash and drain punps driven
WO 93/12706 -2 3 0 MAY 2006 PCT/ NZ92/ 00008 by a comron |nduct|on\ nmotor are
discl osed which are located inside the wash chanber and the mot ot is
operabl e subnerged in the wash water. A disadvantage of this S@RAY 2806t he
need t-0 seal the notor stator fromthe wash 1iquid. A drain punp which
oper.at es WQ??”&"@ubrrerged notor rotor and a 5 stator edrevasalodoe the punp
casing is disclosed in EP 287,984 (Askot®#-SPA). However this punp requires
the use of two separate chambers for the motor rotor and punp i npeller

respectively ancbyécdmﬁorﬁﬁédcnwm%%gﬂe%%mgg e d@Hich ‘T’FH"%‘?’E \Fé'dgt‘“‘illbi%ﬁgogunp 10

possible to use the notor disclosed to addition
EP 76, 739 ( EssweTENPeEpng dhe gnptor isneppsabla suiiaeraers m) thaen evakls v&te&lOA480

(Smith and Faustdlsaﬂiwmdagmm éyefenﬁeﬂﬁtr@wids@a%MQfoﬁst&ta? ey drain

~ punps are drivery where the direction 0? rotatlon of the
nmot or det er m nes |chﬁparnTrr§uT% Ebroé’ﬁaées Wiled 8UbrRRrged matar gater aad Aot

si gni fi cant By r ed@ereexérsalie thghpume qasingesreistissenll in tEPe28YEHa (BXGl ®PA). 15 US
o ot oo IR nTBup it el of AR AR R SR AY g ™S 0T

i ncorporate as an_integral e cas %¥r oduce a
| ow hei ght wash BWFOE‘%E‘P%H“W“@W%W%MS% it nahvbegy. to byview ér use.t hese

systens require Ruriat, @ris et gdseible thQsk e WBRP dehBsRFh aiflichdl @@ gd for a
dynam ¢ seal forwei hg) tor drive shaft where it passes Into the wash 20

chanmber. A small adi ng di shwasher ("Bauknechr) for nounting within a
ki t chen cupt®oar d andPai6l789 {Essiveing Ereasd gsls tmm*etmn@ssgmammmdes has

been manuf act ur od oo (BB BGF SeneDULicl D5 0GR IOk, addeBs e

probl ems out!ined above, N par Bhghd B { he wash
25 chamber |id ZUMAS & gevsarky Q)Wﬁmwgmat@dvmmh@t!momm btiotatiah obfhet he

machi ne from t heotet pERAhiHes WPich! ﬂ,% 1‘,505 &gﬁgrﬁﬁe%#g% % x\(/)qsh liquid
vol une, and preﬁﬂqeg%arl@ ?é@e\éy?ter before It Is Rot 'wash
chanber, it is i FefuisepRte el tF‘%@’éﬁh/éYﬁtem ank fed fromthe
#afiousehol d @l d wat eiUSsHPE,463 (&mﬁdhnS&n@;astﬁm AP ishoze | dmReshdn spfay3. 531, 095,
@B 2,139, 083. G%.n%s ml%\qg&réﬁ%%g an integral part the casing of the wash pump to
produce a low height wash pump located within the wash chamber, However,
these systems require a motor external to the wash chamber and the need for
a dynamic seal for the motor drive shaft where it passes into the wash
20 chamber.
A small top loading dishwasher ("Bauknscht*) for mounting within a
kitchen cupboard and able to be extended from the cupboard on slides has
been manufactured by Philips Appliances, but this does not address the
problems outlined above, and in particular requires users to lift the wash

25 chamber fid after cupboard opening and complete wrthdrawal of the machine
from the cupboard.

To allow for accurate measuring of wash liquid volume, and pre-heating -
of water before it is dumped into a hot wash chamber, it is known to use a
separate water reservoir tank fed from the household cold water supply. Such
30 systems are disclosed in DE 3,531,095, GB 2,139,083, GB 2,139,084 {Bosch -
Siemens). Further the use of such a tank filled with cold water to condense
out water vapour in the wash chamber during drying cycles is disclosed in DE,
2,730,489 (Bosch - Siemens). in all of these arrangements fabricated metal




Siemens). Further the use of such a tank filled with cold water to condense
out water vapour in the wash chanber during drying cycles is disclosed in
DE, 2,730,489 (Bosch - Sienens). In all of these arrangenents fabricated
metal 8 O MAY 2006 WD 93/12706 -3 PCr/ NZ92/ 00008 tanks are usqg ngfgre
nounted on a netal wash chanber and this increases nanufacturlng co P
Currently avaj %Rle di shwashers use netal sheathed resistance heating

el enent s nﬁﬁﬁ? Sbove the floor of the wash chanmber. PEVNEXMIMh t o
fabricate electrical heating elenents usithg thick filmresistors deposited
on a substrate. Such heaters have been used in very | ow power applications

such as in ener gynksegrl @kavinichUsredmBdrded b8 4 PRt hwashSEIRIAE an@rAigOses the
use of thick f|| réa hnoI gﬁ& to fa ricate an el ectric cooking el ement Such
prior art does no S%ge a thick filmresistive heater for
‘application in a 10 &Ugﬁmwalabwmhwaﬁefd cseamétalayidattied egsistdmeaheatpgof wash

liquid is requi r%men@%& qgon"ﬁle %W\kﬁg\'v}&h 'cﬁfuﬂﬁerow i€G4nokh tbhe

pr esent i nvent i OB [0) EI’ ovid 0 sone way towar ds

overconing tRe a rﬁﬁcgw@d'ea?wmg%@ thjck ﬁ\‘ﬂl‘lf‘isﬁ"% Aeposited @B 8t provi de
the public with aubsiefell Swheieaters Hbkbe béeniuzed fn vest |oa$ab@eﬁ aﬁdﬂéattbﬁb/ﬁm‘hl on

t d dt
sccomodat e di sheb etigy ARG 0 sl erd (R8T PRSP RRe e 7 o wer
provided in the qutrmkfdmt@amqibwmmbmtearce)lemcc@lobaogaiementhuchpmnrlaudi ng: 20

(1) a rotor nount [ a tHidkiih | ghount ed
out si de said Washd%‘gﬁ\z‘;"‘:)m;:)iillbm,ﬁ“'%ﬁl é#lw%eéxt eri orl‘ﬁsrhgrmig%ggagéc%glg%mé&ﬁ'% and d) a

~wash punp halh ng daiwagRREMhere efideptandhgireshinepting pbwash liuidde teReirets pect  t he
i nvention consi stSUNMMARY OFSTHRSNENTRINPr i Sing: 25 a) a vvash chanber

o 1 OO S Pl ke Bh a0 o et 3nith L 2 0
go some way towards overcoming the abovementioned disadvantages or '
which will at least provide the public with a useful choice.

15 In the first aspect the invention consists in a dishwasher comprising:
a) awash chamber adapted to accommodate dishes and within which
wash liquid is circulated,
b) awell provided in the ficor of said chamber,
c) an electric motor including:
20 0] a rotor mounted within sald weli, and
(i a co-acting stator mounted outside said wash chamber
-on the exterior surface of said well, and :
d) awash pump having an impeller driven by said rotor. "
In second aspect the invention consists in a dishwasher comprising:
25 a) awash chamber adapted to accommodate dishes and within which
wash liquid is circulated, . _
" b) awell provided in the floor of said chamber,
c) an electric motor including: |
0] a rotor mounted within said well, and
30 i) a co-acting stator mounted outside said wash chamber
on the exterior surface of said well,
d) a wash chamber drain pump including:




c) an electric nmotor including: () a rotor nmounted within said well, and
(i) a co-acting stator nounted outside said wash chanber on the exterior'!
surface of said well, d) a wash chanber drain punp including: 3 0: MAY 2006
WO 93/ 12706 PCT/ NZ92/ 00008 -4 .() an inpeller located in said vep! her
with said nmotor rotor, said inpeller being driven by said rotor, W‘fmga
casi,ng fo the well walls proximate to said i ' (i) a
liquid in g’?ggn 6a liquid outlet in saig casing, andng _/Jgﬁﬁlta)ﬁ?sd passageway
connecting said wash chanber with said casing inlet, said rotor when
rotated in a first direction causing said punp to drain wash liquid from-
the wash chanber for ddj)i ver yardmpeleniataied Gusaitd weit togétherivithl saicambtorr d aspect .

the invention consists in a C“oﬁ:ﬂ%ﬁ{geﬁé?%ﬁiﬁ&ﬁiivrlag.:baasa}éﬁ%tbr(:ha”ber adapt ed
| | ch was I qui

to accommodate di shes and within I's Cirtcul ated, an
electric motor for drivilng a *&A%Rg fugel wathe walnyalsavprgate tepdidcal  axi s
drive shaft projecting centrapyigr,nt 0 the floor of said wash chanber, 15 a

wash punp inpeller driv by sai d, mot or, shaf a spray armhaving |iquid
di scharge n8zzles rot at@gly s%%&%ﬂar?%aﬁwbﬁf?ﬁﬁﬂ%&%@ﬁiﬂ‘ sh chanber
for rotation about epni ca Vigqusdh ppssapewaypedrnectingssaid] wastp chgmisarnwitrasaidg centr al
I nternal upper and sid R define . £ A0 ' for said
wash punp inpeller and%ﬁﬁ%ﬁ%ﬁd\r@ﬂog%% rﬁ'fiéwv{ﬁ?g%tg‘%ﬁ%r{%&\%ﬁggﬂgvery of
wash |iquid punped frorRUR @ drais wagh Fqid ipm throwaghehambes fer deliypryyatar m
central under surface hgiduRRRPett 0 provide an axial flowinlet for said
wash punp, first annul ar apertyre provided in the flogor of said wash
chanber i nﬂedi g &ttg;r%pg%ﬁé%&vqnﬁoq 8@?%*&&%‘%@% CPMB™BEN punp inlet, 25
a second subst ant i abmwastachanibar adapetiteiscopimodate eishesaridivathinlvaioh vefshsai d wash
chanber havi ng 2iq@{:(%:tc§|]%te'&r“0h greater than said first aperture, and a

pl enum bel ow th oor Sai d wash chanmber which allows liquid to
an electric motor for driving a centrifugal wash pump having a vertical

axis drive shaft projecting centrally into the floor of said wash chamber,
15 a wash pump impeller driven by said motor shatt,
a spray arm having liquid discharge nozzles rotatably supported in the
bottom of said wash chamber for rotation about said wash pump impeller, said
- spray arm.having central internal upper and side surfaces which define a ¢o-
acting casing for said wash pump impeﬂér and which define a volute which
20 allows dslivery of wash liquid pu(nped frdnlx sald casing to sald nozzles, said
spray arm central under surface being open to provide an axial flow iniet for
said wash pump, '

a first annular aperture provided in the fioor o} said wash chamber
immediatsly below and in registration with the wash pump inlet, _
25 a second substantially annular aperture provided in the fioor of said wash
chamber having a diameter much greater than said first aperture, and
a plenum below the fioor of said wash chamber which allows fiquid to
flow from the second annular aperture to the first annular aperture for induction
up into said wash pump. . |
30 in a fourth aspect the invention consists in a dishwasher comprising:
awash chamber adapted to accornmodate dishes and within which wash
liquid is circulated,
an electric motor for driving a wash pump,




i nduction wup into said wash punp. 30 In a fourth aspect the inventiion
consists in a dishwasher conprising: a wash chanber adapted to accommopdate
di shes and within which wash liquid is circulated, an el ectratﬁmmg Uﬁf or
driving a wash punp, 8 0 MAY 2006 WD 93/12706 PCT/ Nz92/ 00008 %
having avosaizeés and an outlet inpeller driven by sai gciRiz95/00008 SPr ay arm
" generating neans whi ch di scharges w thist sai d wash chanber and which is
supplied with wash quuid fromthe outlet of said wash PUWP, 5 a
substantially annul a erture oyided in the floor of said wash chanber
havi ng an outer dlaa é:f’)""-{ﬂﬂ RS g@' t&ﬂ‘??@eﬁ}ﬂlﬂmwgmwmmow nensi ons
of the wash chanbex splapoarm gerérating| raeans whitio wischergbs aathinofais ai=dhwash

it of sai o Geapoe o Wl dosloc Y Sl 0 Bl BRbutRe s i o

~di shwasher conB¥TRi ng: a wash chanber adapted to receive dishes to be

cl eaned, a punp faf sau:swiuhl@t hitfltar e Rure! p.fauuéd\mtu’ﬁu Aogi2bdsGa AT @ spray
arm havi ng nozszll eﬁ 3 erein which js rotatab g nount ed adj acent to the

floor of said AP @Y et dipmoter G, i 'gwicafh SRMPRIgdi t9 theom sai d
punp and di spedig®egsions d:fhhm)wgﬁh eambanmjaﬁi 15 into said chanber and an

~electrical heating, @laﬁﬁrﬁb E&grr@ sQ: \%éﬁg?v\%ﬁ%a er surface such

that at |east a portron of the crrcula Liditd; o ¢ her mal
contact t her ewflahirorysaig %@é‘ﬁﬁ?@@fﬁb@%mﬂn‘emmgﬁfpmpconduct|ve substrate

noati ng prace. |20 e esbhtThé PR oh (Bnite ! 8 oo Mmpsi 53 Cvashor
conprising: a V@%Fr@ﬁ%ﬁﬁ%qép%é% acgive gishrsde Rsaaned, apymeforgiveniatinghi n whi ch
\é\@sﬂ | i (t:])ui d i wash Imidvﬂﬁﬂtbalcﬂcﬁaaﬁerwéﬁmyhﬁmﬁlnghﬂ%mﬂﬁélm:%ﬁport5
i shes above fhe d| S ar m havi ng
; ¥ un?e I %@% € qu h%orbgt f%‘ﬁ]cg?mg%{ @L\%s'ﬂc’e@ﬁanber under

l'i quid discharge A 4
said rack, a pwﬁﬁ%ewaﬁﬁlquévmmnpsmdcﬂﬁmnm itdhnough sdid neetes| | qui d, and

“mount i ng ﬁ@ans.ntdmmbsaeaﬁaéﬁérxcm&m&g @b@%fwrﬁ& deEurn CSY?#'“ ch

rotatably supports said spray arm sal ray armin I sing a hub
portion and t wehamber surface such ‘that at least a portion of the circulating wash liquid

comes into thermal contact therewith, said - heating plate con91st1ng of a

conductive substrate having one or more thick film resistive tracks formed on
a surface of said heating plate.

flow fromthe second annul ar aperture to the first annul ar aperturj for

20 In & sixth aspect the invention consists in a dishwasher comprising:
awash chamber adapted to accommodate dishes and within which wash
liquid is circulated, a rack within said chamber which supports disﬁes above
the floor of said chamber, a rotatable spray arm having fiquid discharge
nozzles located in the bottom of said wash chamber under sald rack, a pump
25 which pressurises said spray arm with wash liquid, and mounting means
located centrally in the floor of said chamber which rotatably supports said
spray arm, said spray arm in.tumn comprising 2 hub portion and two
diametrically opposed wing portions extending outwardly therefrom towards
the side walls of said chamber, and said wing portions shaped such that they
30 droop downwardly away from the hub portion.
In a sixth aspect the invention cdnsists ina dishwasher
comprising:




dianetrically opposed w ng portions extendi ng outwardly therefromtoewards
the side walls of said chanber, and said wi ng portions shaped such f{hat
they 30 droop downwardly away fromthe hub portion. In a sixth aspect the
i nvention consists in a dishwasher conprising: 3 0 MAY P006 ﬁo QZ @ 706
PCT/ Nz92/ 00008 -6 a noul ded wash chanber adapted to accomodatd W ! and
W thin wwWacti/mesh |iquid is circulated, a noul ded resmriveza/ch@gk i ntegra
with said wash chanber and sharing a cofmon side wall with said wash
chanber, 5 said reservoir tank having a horizontal cross-sectional area

much | ess than the Egm ok nal _area sai d chanber,
an electrically cont pﬁﬂ V\%he% va '(/%gaﬁedﬁsec%owﬂad%%ﬁ]ﬁgﬁﬂga‘f@' "2 source
of water supply wheewashsliqyidrispieradatedy di scharge into said reservoir tank,

and . a syphon neans afayid @Qerbél}éhk'ud?e&fﬁ'vﬁthrs%ﬁe&éﬁﬁ'éha%&kar@% outlet in
10 said wash chanber sajd s a?f ans being positioned at a height such
that when water 28PBORAFERY §W§f&|"§5{7§h%b?fnto sai d reservoir tank

reaches a | ével corseidgpsendimgnk namg)aend&ioata!rbmeﬁl-sd@buﬂmr@f muésiesd | qui d,
syphoni ¢ acti on i alkes bl 368 o Q. dealasal doPLedet eraLned: vol ume of vash

l'iquid from sai reservoir I'nto"s dr. In a seventh
aspect the inventi OWHMW@hwlﬁdmaﬁnmemscbﬁpg ceinegted toa smindeded wash

chanber adapt ed 4rau:AGGABAPIRI & hediBaaB Eistiahdl o S RINGE ok cfl 0 1 S

circulated, a nmoulded reservoir tank integral " wt ‘hanber and
sharing 20 a conmo/? YPEY MeRDs HMNg ALt Ressid repeIMBietank ead @n eBiAvEN wal |
bei ng capabi®e® ofaid wadrsthabhiber)g heat from t he wash chanber to the reservoir

tank and vice versa_t,o thereby form a heat exc t n sai d wash

chanber and said r é‘r%g‘]“'i"a beé'?ﬁ]l"??&?ﬁgd?%n?'gﬁ EH\%ewgtgcr from

sai d reservoir tdistharged fraind saiels bateeh dntb e said 2psérmoiarntasl ghadhesspdedel t he

| nvention consi sédrdsporbioltss BRIkl Rfe &AW RLRY syfon 'Rk, Chamber

adapted to recelve a eane
takes paoe to drain said predetetmmad volume of wash liquid from said

15 reservoir tank into said wash chamber.
in a seventh aspect the invention consists in a dishwasher comprising:
a moulded wash chamber adapted to accommodate dishes and within
- which wash liquid is circulated,
a moulded reservoir tank integral with said wash chamber and sharing
20 a common side wall with said wash chamber, said common wall being capable
of transmitting heat from the wash chamber to the reservoir tank and vice
versa to thereby fon'n_a heat exchanger between said wash chamber and said
reservoir tank, and mieans for transferring water from said reservoir tank to
said wash chamber. |
25 In an eighth aspect the invention consists in a household abbliance
comprising:
@) a'wash chamber adapted to recsive ‘a load to be cleaned and
within which wash liquid is circulated,
b) awsl proi:ided in the floor of said chamber, -

30 c) an slectric motor including:
) a rotor mounted within said well, and
@ a stator mounted outside said wash chamber

circumferentially to the exterior surface of said well,




Wi thin which wash liquid is circulated, b) a well provided in the floor of
said chanber, 30 c) an electric notor including: () a rotor mounted within
said well, and (i) a stator nounted outside said wash chanber
circunferentially to the exterior surface of said well, 8 0 MAY, 2006 FWO
93/ 12706 PCT/ NL92/ 00008 -7 d).a wash chanber drain punp incl udi hiAY 308

i mpel ler L Gokn said well on the rotor shaft, saidptpin@o2m00d 21 N
i mpel | er ﬁ%lsﬁat lon held in working posifions without nechanical

fastenings or restraints such that they may be di sassenbled sinply 5 by
lifting themout of said wash chanber. In a ninth aspect the invention
consists in a di shnasher aspeharmbgydral) pempisiydigganber adapted to

accommodat e di shes and Wah ihgbidhbsdied WasA wdii@Hith foforghsfGul ated, b) a wel |
provided in the floor of sai

chanber 10 ¢ .electric notar. including:
() a rotor nounted wi i'ﬂ“’éaa@"\/b@f’?@’ ﬁ?{ﬂb“@?t'o?’fg@ '%‘f’%’f‘tS'P pﬁgﬁcﬁ}sgﬂthg t si de
sai d wash chanbermedhanicalidsteningsioatdstraitts swdinghas tey map be digagsambled simplyi d wel |

d) a wash ch er | ' L% ninpeller located in said well
on the rotor %gtﬁaf?ﬁmg\hgﬁ“m%h%ud#g |ncaﬂ1§?ﬁg (1) a wash punp inpeller on
the rotor shaft, and lgginnt tre dpvientiea\qoRgSts inyd Highwashe e isisiRgz 2| es
rotatably supporteddyn Ghgshekdnitr 8faptaitd atRfincattRmbs Arey with#wtici at i on
about said wash punp i npell ei. S2 d ﬁgré\y armand rotor - wash inpeller -
drain inpel | er conbinati SFSRAMUTRAGUStAd o ki ng positions wit hout

mechani cal fasteni ngdb)or arveditpraidedsn shedivot bisdaid ¢Hampenay be di sassenbl ed

sinply by I i_L&i ng theép o:#l eﬁémn%%&oyﬁa@dir? .anber. In a tenth aspect the
'S

i nvention consists in“a Washer “conprising: a 25 wash chanmber adapt ed
to receive dishes to be dieaneds ratergoegtedorithu sailivelk 87y wash liquid within

sai d chanber, a spray armmhavi ng B@%#! @RuhREar uidthi ¢t | Wash chamber

circumferentially to the exterior surface of said wall,
d) a wash chamber drain pump including:
15 an impeller located in said well on the rotor shaft,
e) awash pump including
" @) awash pump impsller on the rotor shaft, and _
(i) a spray arm having liquid discharge nozzles rotatably
supported in the bottom of said wash chamber for
20 rotation about said wash pump impeller,
said spray arm and rotor - wash impeller - drain impeller combination all
held in working po‘s‘:ﬁons without mechanical fastenings or restraints such that
they may be disassembled simply by lifting them ottt of said wash chamber.
In a tenth aspect the invention consists in a dishwasher com_;_arising: a
25 wash chamber adapted to recsive dishss to be cleaned, a pump for éirwlaﬁng
wash liquid within said chamber, a spray arm having nozzies therein which is
* ‘rotatably mounted adjacent to the floor of said chamber_ which receives
pressurized wash liquid from said pump and dispenses it through said nozzles
into said chamber, said spray arm including at least one nozzle of the spray
30 arm which is directed to produce a transverse jet of wash liquid having
. components tangential to the circular path traced by said nozzle and
downwardly, and a drain sump provided in the fioor of sald wash chamber




pressurized wash liquid fromsaid punp and dispenses it through sgid

hozzl es into said chanber, said spray armincluding at |east one nozzle of
the spray armwhich is d| rected to produce a transverse jet 33 V@%@ l'iquid
havi ng cog?’gonents tangential to the circular path traced by ) B21 e
and. do P06 and a drain sunp provided in the fl @i/ gl Wash
chanmber 1 8 0 MAY 2006 WD 93/12706 -8 P8P/ NZ92/ 00008 havi ng an -inl et
positioned so as to be directly bel ow and swept by said transverse jet

wi th each rotat 0, arm In an el eventh aspect the invention
consists in a dt:lésQ’ﬁ\/g\/a g’orgr'g"lr;rlijl bﬁd@rﬁm&h%%@“ﬂcﬁaﬁ%mt@dr ecei ve

di shes to be cl%@ﬁweﬁtm@m@m@mmmw@m wash liquid wthin said

chanber, a spray annira;hawelﬁg,gg t at abl.y nount ed

adj acent. t o the, f| ag sai aﬁmn%n%%ﬁsy‘géc%d&%m ?ré?glﬁ’#?%d wash
liquid from sai Y P ﬁrﬁ’h 8%5‘5&@09“’? ielishag o d9i eleanedz al menp Mdro sai d
chagber sz§|g m@ﬂwhm:mmfémﬁhbeﬂas %aﬂrﬁhl leﬂdr{ @,5,53% th&8in afs to " 10
produce a substgnid i subst | a ral jet of was
liquid, and said wa%lh}d%% "ﬁﬂ{egt%"z ﬁ" gqméé’f &Z’Ho‘f'ﬁaﬁ@ﬁf mhichet having a
per i pheral def dﬁmqs@ﬁsﬁwﬂﬁﬁwaﬁﬂmﬂﬁommmp\madbpansbsrtﬁaso@h\gg.ae to

deflect said er‘zzluehfdsaﬁidtﬂmﬁbic rtically in
areas of the tﬁggqrﬁw{aer out si de t@!ﬂgyﬁlﬁ%}{ %'egﬂtoﬁeﬁgajg‘s ﬁ] In a

twel th aspect t 13y Soyigpryal G"’%*Hhﬁ@ﬁ@"ytﬁﬁlﬂajewﬁmgh a 15 wash
chanber adpt edlqwd amtaazdre.'as!n shambdrat bR h‘é@ﬁ%ﬁgmd Aok fe(f’r \?Jﬁ%gu' ating

rotatably nounted adjacent to the floor of said chanber which reca/' ves
|

wash liquid wt a a haV| ng nozz rein which
is rotatably r’r%t' ﬁ@gﬁgﬁﬁﬁm@ﬁ% ﬁ¥'8 B‘F‘%%‘F‘ﬂaﬁﬁaﬂ%ﬁo defiecth recei ves
pressuri zed was®id lﬁh‘(ﬁ W suphsthatowashniiguiarisl sdna%lﬁmﬁtﬁlly In 4rBAPHORe Sai d
nozzles into SsH cﬁgyﬂgg}qu,o%qhgd%ma@yo%glsh%w n | east one nozzle
stantl a f/) hé zont al and substantially

directed so as 20 uce
radi al jet of vvash &?ﬂotﬂas?e&h emmomgnsammmvasmmmm.g@taof sai d

Pgrl zolnlt al1t51het ghﬂ@“@rﬂﬂﬁméﬂlﬁﬁﬁem@%ﬁ&{m&lc@ E %fgr%{P \%I:Fs‘gect | Iolns ?f
e wall's ther a vane to de ically to
- produce a | ani nar \aniu gﬁﬁ?’%ﬂﬂh%sﬁfﬁyéﬁﬁﬁwwpl@éb@fﬁGWImd on to the

under si de of - t fetatelyf mgtﬂntgmadjacémrtbeme $wehot 5éd chamber which receives
“pressurized wash liquid from said pump and dispenses it through said nozzles
into said chamber, said spray arm having st least one nozzle directed so as
- 20 to produce a substantially horizontal and substantially radial jet of wash liquid,
and said wash chamber at the height of said horizontal jet having a peripheral
deformation on the planar sections of the walls thergof which acts as a vane
to deflect said jet vertically to produce a laminar flow of wash liquid up said
wall sections and on to the underside of the roof of said chamber such that
25 wash liquid may drip off said roof to thereby come in contact with the upward'
facing surfaces of dishes within the chamber,

In a thirteenth aspect the invention oonsnsts in a cabinet for a housahold
appI:ance of the open sided box type comprising: five side walls rigidly joined
along their edges to leave a substantially rectangular opening dsfined by the

30 free edges of four walls, and a flange around said four free edges, said fiange
on three edges configured as a portal frame with moment resisting corners
and on the fourth edge as a beam linking the ends of the portal frame, the




25 wash liquid may drip oqf said roof to thereby conme in contact with the
lupmard facing surfaces ofl dishes within the chanber. In a thirteenth
‘aspect the invention consiists in a cabinet for a househol 8ig wppbiggnce of

t he open sided box type conprising: five side walls rigidly joined along
their edges to | eave a substantially rectangul ar openi ng defined by the 30
free. edgesw@$s/f2oes wal |'s, and a flange around said foychies,melges, said
flange on three edges conflgured as a pertal frane mnt nonment resisting
coners and on the fourth edge as a beam|inking the ends of the portal
frame, the 3 0 MAY 2006 WO 93/12706 Pcr/NzZ92/ 00008 -9 junctions of the
beam and portal FRgiees ghthe @%%B@Ta&ﬁﬁmamawe%n@tsah%nt@bresm@nmt@ nmoment s.
In a fourteenth bapietmbhents.nventi on conS|sts in a di shwasher conprising:

(a) a cabinet, 5 (b) ste i d nte in said cabinet in
such a manner that ’? fmgawigs\ﬂe% Nﬂ% ?5?@ '%P%%%%%@%S@gcab. net
for access thereto, (a)saladmbsa@h systemincluding: () an open top wash

chanber adapjed to aggORTRARtSsted] amsﬁuwaﬁkafa Wuﬁgﬁuc 2o { dfle! 5

circulated, 10 (i) a spray generatin spraya of wash
liquid within said chanﬁ@ﬂ“ﬁr@qtfm?ééﬁynh@fﬁw@b%ﬁ@'wm¢abq1§tfdr fromsaid
chanber, and (c) a Wasbo&bﬁﬂﬁ&no@a@\ﬂﬁw&;ﬁdmluﬁbldd'@tw of said cabinet,

which Iid is engaged wh the cha eni n seal abl y dose of f

15 said wash chanber on ietr%‘ct P%'P]Q?R Mg ‘Wﬁ@ %ﬂ%ﬁ%f° PWW%%enth
aspect the invention consi stQSHmmthm\sfmbawmmud@ctrwlat@ a cabinet, a wash
chanber withyn said cabigpet ef f ect
washi ng and to receive gpshegg@agggnér& %g&an\gq%r%&}%. Fg‘%%é 8@73

rotatabl e spray arm nounted iidawithiueaid gemitesn of sai d wash chanber and 20

havi ng spray nozzl es, acmashmemohaoéwmin WakiRfld f6m saa'&lﬁaﬁﬁfa,wrm bei ng
arranged to draw Wa@J s rom | ower part of said anber and
[

del i ver said wash i ’Hb%rd‘FaWOqﬁ'E?Pz'Pg@maﬁf aid eadinet, wijetvlid dr i vi ng
said inpeller, and thezmbngbgetmrrubﬂfe\/\mn dhhﬁbérmmﬁhgh@wdlaw ci6sd Qf not or

being of thegs order of pIQ(f bidbod ' ohGetoiod Jrhd G5l chamber.

In a fifteenth aspect the invention consists in a dishwasher comprising a
cabinet, a wash chamber within said cabinet adapted to receive washing liquid
to effect washing and to recsive dishes to be washed, a horizontally disposed
rotatable spray arm mounted in a lower portion of said wash chamber and

20 hgving spray nozzles, a wash pump having an impelte:", said wash pump being
arranged to draw wash liquid from a lower part of said wash chamber and
deliver said wash liquid to said spray nozzles, an electric motor driving said
impeller, and the distance between the lowest levsl of said motor being of the
order of 55mm (fiity five millimetres).

25 In a sixteenth aspect the invention consists in an attematnng current
synchronous motor and starting drive comprising:

. ‘a stafor including at ieast one pole pair and wmdlngs assoc:ated '
therewith, a permanent magnet rotor having at least one pole pair, sensing
means for determining the angular pasition of the rotor, switching means for

30 energising respective stator windings from the alternating current tains, ‘and
‘a controller which monitors the output of said sensing means and the

~ waveform of the altemating current mains and fires the switching means
connscted to the stator winding with an appropriate segment of mains half-




25 In a sixteenth aspect the invention consists in an alternating current
synchronous notor and starting drive conprising: a stator including at

| east one pole pair and w ndings associated therewith, a permanent magnet
rotor having at |east one pole pair, sensing nmeans for deternining the
angul ar position of the rotor, sw tching means for energisidd Mé\é%@@ti ve
stator. w ndings, f,tam the alternating current mains, and a/cor%t rol | er which
nmoni tors the output of said sensing neans_ghd the wavef orh '3?9 {49808
alternating current mains and fires the switching neans connected to the
stator winding with an appropriate segnent of mains half 3 0 MAY 2006 WO
93/ 12706 PCT/ NZ92/ eat:08hich i) caise ratonvioiatibn inithd desies diractibroor wibinaeasathé n t he
desired direction g Wdlab\ofRg5€ the speed of rotor rotation. In a
sevent eent h aspect the | nvention consists | n a method of manufacturing a
stator for a salient pJBl@ ¥veyeste appedr theoyeiioRngEnsises dn epgnetiipdyfof (a)
form ng a | am nat eshafGit@inthglfd bistof Rirld $liérit pBlelYectrc) mBloP ¥bHbitihghé 8fdps NUOUS
strip of workaple r’rpgnetic material, (to cutting notches in one edge of
said strip at pi Peh equal to the side dinension of said square, 10 (ii)
wi nding said strip edgew $@mingtolaminatpdoseanediuk xety ringrigt ng  the strip
edgewi se at right angles t each. .nat : i .. nsi de
of the bend and every foutrafh E’%P'gﬁalaﬁ&wgg{ag??@?%ﬁgfﬁﬁlﬁ§hﬁg?ﬂj§n¥r&2§ﬁred
stator thickness has beed)achpétranotgws imgneresagiohspid sirip ahe pitedl esalie

| engths of magnetic material hgigih @Mendicd cfkicRBaeOPl enentary to said
flux ring notghes; (c) fiftti ngﬁ pre-wound stator coils onto each pole; and

(d) placing tWo or four sdf enPingioseid;shinedageise ite R spedra My Rgndioen t hat
the salient poles lie in the stwestip atgewise Airghf laHyles itmgeactxh@ely] the

di agonally fromthe conmers of {1 i .an nd.fornmatipn | ock
within the conpl enentary not ché@gﬁlgﬁs t?%réd'#rpgi)? "?‘{?%eg&r}ﬁ%%gﬁd 8&%%@@%@“ aspect
the invention consists in a waBbtchin regipiticansdl thevaaijedistaies thickheasihes havi ng
a floor adapted to acconmodat €pgen gchieved; -

15 (b) forming salient poles as lengths of magnetic material having end
formations complementary to said fiux ring notches;
(¢) fitting pre-wound stator coils onto each pole; and
' (d) placing two or four salient poles into each fiux return ring such that
the salient poles fie in the same plane as said flux ring, extend
20 diagonally from the corners of the flux ring, and the end formations
lock within the complementary notches in the flux ring.

In an eighteenth aspect the invention consists in a washing
appliance having a wash chamber having a floor adapted to accommodate
objects to be washed and within which wash liquid is pumped by a pump having

~ an impeller and driven by an electric motor, characterized in that:

said motor has a rotor which is mounted in a casing,

said rotor is drivably connected to said impeller, '
said motor has a stator which co-acts with said rotor and is mounted |J

- exteriorty and circumferentially of said casing such that said stator is separated
from said rotor by said casing, |
\

said impeller is in communication with wash liquid in said wash
I

said casing is provided under the floor of said wash chamber, and

“chamber.




obj ects to be washed and within which wash liquid is punped by a punp
having an inpeller and driven by an electric notor, characterized in that:
said notor has a rotor which is nounted in a casing, said rotor is
drivably connected to said inpeller, said notor has a stator which co-acts
with said rotor and is nmounted exteriorly and circunferentially of said
casing such that said stator is separated fromsaid rotor by &gy Q88 ng,
said casing is provided under the floor of said wash chanber, and said

i npel ler is in comunication with wash I"®uid in said wash chanber. 3 0-MAY
2006 10A BRI EF DESCRIPTICN CF THE DRAMVNGS Figures 1 to 3 show a sel ection
of ways in which &R e 3 i nvention can be

mount ed in nodul ar f aSler@Q1 't@ %&égagﬁion gﬁné%rl @h.kﬁ&isgﬂ hg&%%gﬁgl s a

perspective sketc %; a cabi.net for a di shwasher accor

i nvention; Fi gur e 'S "% PSS Agveqtiom st b%r“&%%‘tegelﬁtm@ﬁiﬁ%ffam Bnbbitheant of a

dishmasher a@éordmmgmmmnthe i nvention showi ng a wash system partially 30

wi thdrawn fromits c to. 8 shom/t e di shwasher of Figure 5

between full retract ?ﬁlﬂ&%ansdgip gﬁgpg%v ﬁ@?%\/%la °8‘R‘Bet o PSP BCoXHBU t he
wash systen1dra|nt%gﬁé“m@wvén5|on ~3 0 MAY 2006 wo.93/12706 PCr/ Nz92100008

-11 Figure 9 is a di ae@af@@t;w Sbgrbithal ofdle WBES of HRPlaERMRLEM or @

single dlshmasher %F Fi gure Is a ranmat i ¢ | ongl af cross
section at the re&F 8?3 ﬁé"“’c%gg'ﬂ @hgﬁ‘b'é\‘e"@% AYng &é‘@éh\ﬂyﬁtﬁmt parkialiavi ng a
common wal | &0t h wmithdraaa ivonbitscdadimeer ; Fi gure 11 ls a di agrammati c
transverse cross sect *—‘ 8&!’6& I%rtg légé%ow'}ﬁe d|sﬁv%gh\ép 5{ Fi gure 5 betwsan full retraction

and full withdrawal -and in particular show the wash system drain hose
extension;




Figure 12 is a dianetrical cross section of the |ower part of the wash
Eystern showi ng the spray arm sh-punp, electric notor and drain punp 10
onsttuction; Figures 13 to 15 show di agrammatically transverse
croSs-sections of the . dishwasher illustrating the filling and enptying
rmdes\for the reservoir tank; Figures 16 to 18 show di agramw?@méuﬂ

| ongi tudimnal cross-sections of the dishwasher illustrating a a l'i/e
filling chﬂ?z‘éW%?t ions. 15 Figure 19 is ? di agr amrat i .cPGrONG2to08nal cross
section of a dishwasher show ng the po’s'h‘on of the wash chanber I|id;
Figures 20 shows a diagrammatic view of the dishwasher |lid and Iid lifting
mechani sm  Fi gure Zgurs 9@ difiqrirh@ticdkdRn oF @Y daieP i dingror tion of
the lid and 20 hiistqaﬁ?hfter qe_cgﬁgjﬂi sm showi ng t he Igﬁlé(?yas{y&t%wef st(';lrl of the

cl osi ng phase. FIgaf&S™Pe% et ail ed side el evation of the inner portion
of the lid and |i d Figure 8@ isreedibgramsiatis lbogitudnat dresd sedtici atttlearesradfhect | on  of

t he dosi ng phase AHAHERr S oW | Lspl acement of
drawer, lid and ‘IN?SdH: Iifbt%reg%% i%&%ﬁ@%ﬁ%ﬁﬁ%@’%%g‘%ﬁ? is a part
pl an vi ew of? t he®W@E¥¥ichanber showi ng one form of means for hol di ng
di shes, such as pl atRgurei N 808 didgPatmbriicWhRsvéRel &ods Bédtibn dha0GH heal cross
section of the lPa [ E%Hﬁ of the wash system corresponding to Figure 12
showi ng t he vvater\é%'g?l "detail; Figure 26 is a block circuit diagram of
‘the electric notor daguredR ixadEmetrical @0sd-saptioe ol thei lswarpaetaitiededsivi ew of

the maj or spray affamasdiv ﬁl.rlrp o) S 28 i s an
enl ar genent of tﬁ{a wash pf#rggis%]ghgl ef ?’%'kﬁg’ﬂaeé? clnsmtgﬁghluar’] RH®Rv of a
drain punp 1%pel PQﬂSth‘Mml 3?if WO 93/12706 -12 3 0 MAY 2006 PCF/ Nz92/ 00008
Figure 30 1S & part Figiés foBSnowtialrafiniBiadlf wifivbrst BRADSLA btans® NOW NG 2
jet deflecting f8.rmat|on, In the conmer portion of the wash chanber  wall;
ishwasher illustrating the filling and emptying modes for the resarvoir tank;
Figures 16 ;o 18 show diagrammatically longitudinal cross-sections of the
~dishwasher fllustrating alternative filing configurations.
15 Figure 19 is a diagrammatic longitudinal cross section of a dishwasher
showing the position of the wash chamber lid;
" Figures 20 shows a diagramma_tic view of the dishwasher iid and lid lifting
mechanism; ' ' '

EEE

Figure 21 is a detailed side elevation of the inner portion of the lid and
20 lid ifter mechanism showing the lid at the start of the closing phase.
Figure 22 is a detailed side elevation of the inner portion of the lid and
lid lifter mechanism showing the lid at the completion of the closing phase.
Figure 23 is a graph showing relative displacement of drawer, lid and lid
lifter during the closing phase. .
25 Figure 24 is a part plan view of the wash chamber showing one form of
means for holding dishes, such as plates, in position;
Figure 25 is a part diametricél- cross section of the lower part of the wash
system oorrespond'ing to Figure 12 showirig the water path in detail;
Figure 26 is a blpck circuit diagram of the electric motor control circuit;
o 30 Figure 27 is an exploded view of the major spray arm wash pump and
motor components;
Figure 28 is an enlargement of the wash pump impeller;
Figure 29 is an under view of a drain pump impeller;




defl ection fromstrai ght portions of the chanber wall; Figure 32 is a 1
wavef or m di agram of pul ses forned by the notor drive <circuit; Figure 33 iis
a phasor diagramillustrating notor torque nonitoring; Figure 34;is a plan
view of the underside of a heater plate showing a 10 thick f3d MNTIQ&[’[BI ng :
el enent qefsi@dtikati on; Figure 35 is a perspective skeggRzedodolie drain punp.
and associated inlet sunp; Figure 36-1®-a perspective view of the bottom"
of the wash chanber showi ng a wash water filter jet cleaning system 15
Figure 37 is a, dianetrical cross section through the wash system show ng
the wash filter jefiareapihg rafsviewofthe sp@y Femssvyash AAMEH N3 cross
section t hr oughsHoagViishddhb&ing $srmalidriinThe Soraér doftioh BNetWeh BRdrABervash syst em
conmponents even ahlthough they are nounted one above the other and are '
separ ated by pa ftions. 20 Figure 39 is a detail of part of the wash
chamber fl oor showiffgyra3his 4 siailar devatnthehshomel in Figupusbuisboging jetl show

di agrammat igcal | YerbinGiohi QRfynt g&mgwst&rmya%bep%pect i ons two nodul ar

di shwashers formng_a conposit air I gure 42 shows an isometric view of
the notor stator, "F?é%l!sea ﬂé"%ﬁ'\/@ag&’ﬁcﬁftpp'é?ﬁ formadhley BedARtor diMenat i on _
mat eri al prior @imﬁ-ornatlon as the stator of Figure 42, and Figure 44 is a
pl an view of a bla for e c SCRI PTI ON CF
THE PREFERRED EMB 'sl%"rqaﬁg %?%FB?‘F’EE&@%{%{&%%{‘%"@HW shwasher is
constructed with aFﬁergMIS 8 pladiviemngfi the unghpsidex bhahedtgr piate fshowing of
conventiongd frgp i(ﬁln? nﬁgeg%ﬁ%d"‘ﬁ ursh hwashers It is intended to be used

al one or as one o nor e sua one of a pair of such
di shwashers. 3 0 ng%%lsmmﬁmgbetme mM@EP”“‘E@"QGWaF@f’@PtH ng to
figures 1 to 3, varguaips installation concepts using one or two

Figure 31 is a simlar viewto that shown in Figure 30 but show ni jet 5.

Figure 36 is a perspective view of the bottom of the wash chamber
showing a wash water filter jet cleaning system;
i 15 Figure 37 is a diametrical cross section through the wash system
showing the wash filter jet cleaning system;

" Figure 38 shows a horizontal cross section through the wash chamber
drain so as to show the major wash system components even although they
are mounted one abovs the other and are separated by pértiﬁons.

20 Figure 39 is a detail of part of the wash chamber floor showing a helical
drain channel;
Figures 40 and 41 show diagrammatically two options for water hose
connections two modular dishwashers forming a composite _pair,
Figure 42 shows an isometric view of the motor stator,
25 Figure 43 shows a portion of the blank lamination material p;fior to
formation as the stator of Figure 42, and
_ Figure 44 is a plan view of a blank for forming the cabinet of Figure 4.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
In the preferred embodiments the dishwasher is constructed with a height
30 dimension approximately haff that of conventional front-loading domestic
dishwashers. It is intended to be used alone or as one of a number, more
usually one of a pair of such dishwashers.




l dlshmashers according to the present invention are shown. It is a concept
the present invention to provide a nodul ar di shwasher unit. In Figure

1, two such di shwashers 2 are shown stacked one above the other under a

sink 5 bench 1 which will typically be between 850 and 900nn39§gme%ﬁ 4 oor

level . |Qodshdike 2 two di shwashers 2 are shown nounted one on either side

of a S|nk ?orntng part of the sink bengh 1. In Fi guPET/3Z8HPYP0% single

di shwasher 2 i's provided under a sink bench 1. Because of the reduced

hei ght di nension a dishwasher according to the invention could be bench

mount ed. Thus each Re®@rritigdd fgséet toB, cambmte&gafdﬁﬁem@n fllbawoUni t whi ch

i's an independ p f accommodat i ng any
convent i onal df‘dﬁ}hwl%gg%sa E @@eﬂe g'le?’%h (Yoes 8%3%95&1 t‘%%@'?m@tr&t wo nodul ar
di shwasher uni t'88 pregent invegtigada Pﬂmﬂemwwwmeﬁr@r unih eindigufe guwat i on i s

simlar in ext es"uﬁaldnshdmfm%Pésrtcﬂwpstaék%atdne%bve%é%ﬁ%ér a bR modul ar
un|t52|ntalled sid I mredi_at el y under bench top as in

Figure 2 offer ThHEd hﬂbﬁé?@W%QQBH"e@Bﬁ% | PREM WHMHWI Hot avoid the
i nconveni ence dfigue @deo dishwashgrst Darelshogh BRUMed Bnd 6@ eihdr BRe loP¥RHKhal f of the

di shwasher. Ad [ ove |n that a_wash chanber 3 (see
Figure 5) may ggﬁ@ﬁq}ﬁ#ﬁggﬁﬁ}%%1 Fr? 90 e A 8 SiNRle dishWaRhel 29 shwas her
unit by being rﬁSﬁ‘f‘ﬂeé'd‘ﬂdﬁ" g giak fogreh bfBegausp(f theareduced Seigbt divwosiam apal r

arrangenent s C@dtﬂaﬁﬁer%ﬂd&&nﬁ?wﬂw@%@ﬁm}'ﬁ%bldrﬁétbléﬁéh mbl&8d, pﬁufé
ation. For exanple configura on shown in

I ndi vi dual uc!é S ah | nstg

Figure 1 cc?ul d 9 & eée%%aé@am@f%mmﬁnmpwemewt he

i ndi vi dual di srmamnmddasawamreapabmosu@bmmaﬁn@&ngwhuo%&dm%&a woul d be
advant age i n comnbi | unb ar S be di scussed
later in this zapemlFl | cgigp%npnﬁ%b%g%?ﬂ [é‘?atd’ﬁ‘ ”E“' W?gtﬂﬁﬁg’ﬁ'@'r‘ﬂféﬂ't“'ﬂﬁshvvashers
al l ows for consd &érsiathked dneestiobe Ithet gthemthe mentiguratign o diediar ih. ex@iaa modul e
operating, or t Reerettll t 3Q mi xed. dish
load. Wth eachdmrr%dul e‘ﬁ?&gﬁ‘é&%@%‘%‘rﬁ%dﬁ‘?fﬁ@’%ﬁé?ﬁ&le%@m of dish
s 0ad, t hi siPconc®¥id edmﬂ'@ﬂgeé’rﬂﬂdﬁ%‘i‘ é@{yrédo;t@ﬁpaagurﬁ Z offer thechage dapanig. 3 0 MAY

2006 WD 93/ 12708 d?ﬁﬁbmaﬁdl Q@Q\Qgsher But adoid HAGhcBAveRBh&L SRAILPAavRh 2L 1 NG, but
ot necessar N %eﬁﬁ Wl cr:] reach tl'}/e lower half of the dishwasher. Additionally access is
improved in that a wash chamber 3 (see Figure 5) may be slidably withdrawn
from the cabinet 4 of a dishwasher unit by being mounted in the form of a
20 drawer,

Some modular pair arrangements could be manufactured as such rather
than pairing two individual modules at installation. For example the
configuration shown in Figure 1 could be paired at a maintenance to
mechanically link the individua! dishwasher cabinets. In such an arrangement

25 there would be advantage in combining the piumbing arrangements as will be
discussed later in this specification.

The provision of two independent dishwashers allows for cons:derabler
ﬂex1b|l|ty in operating modes.

1. One module operating, or two modules operating simultaneousty with a
go mixed_ dish load. With each module capable of accommodating the

largest item of dish load, this concept offers an increased capacity for
large items.




where each nodul e has either lightly soiled or heavily soiled dish | oad,
and the appropriate wash programme set to suit the individual hodule. 3.
One_nmodul e being gradually filled with soiled dishes, while the second 5
nodul e is being enptied only as its clean dish |oad is being reused. For
reasons of hygiene this is not practical wth single di shwasi{emMay£0060ne
nodul e programred for lightly soiled | oads and the other nodule for

heavi | v, ' | oads. 5. One nodul e switched on as It has been
T e wP BB | ORS shes 10 That i 5. smaller oz Bohds 155 Dontly
washed. Cabinet Construction Referring nowto Figure 4, in the preferred
formthe present dishwasher cabinet is constructed fromsheet netal to
forma five si% edOpewrdotutodules oparstinggbat tatnebossatilytsirouiadeausty, si des 7 and

8 and back (not s@AWB)eact] RBAQPRAS é:@nerfifgﬂwla&[gﬁgpﬁiﬁﬁf%]&% dfnlighdf | anged as a

portal frame having, two portal nenbers 1 these portal nenbers
decreasing in depff ¥EGRPOREAS WARY Fogramgecset tossuitahg indvigua!magule; es 14 and 15
and decr easi n@. al Ong niddeleleing@raduaryefilé®wah s6iRE dishbs, whild thel§scoddli S enabl es

i e provedes. aaeliane sarbrmblied o B el o eolfendtyoutil B ™ i <

t echni que over contgasonseofnygjent this igmad iprasticad Witk einglediidhyashieys open si‘ded box
struct ur e and 4 0ubo Bl lodriintBdlor MR 6RO dNBShEISHoinslE Sher

Iréin
cabinets. The portal frame nmenbers 11 and 12 are jointed together at 16 by
a very thin secti Bhhepvilygeled Iagdl$-ch in structural terms conprises essential

af ]E)i njoint. & mbae hwfulesﬁﬁch&éoﬁﬂdsddﬁ a@fti)t Habeemmué@hﬁﬂ%onﬁeaiaﬁsss are

ef fectively joine ection 18 i n joints. This section
effectivglloy f or rrsqlgétgséésh%{ﬂeg%ﬁésf“gﬁgf’ﬁéﬁlé'e?%e‘}?%ﬁaé of the portal menbers.
Unli ke the corfvabingtSemstragligini cation for portal frames joint 16 is not
subject 1o any spgidb%Bhtto h@g%ﬁ%&ﬁ@ celefreB R 1n prellR deifiEddaPD Of the

portal frame in the present lcation Is pro e bracing agai nst

transverse | od@8iNghlg qoREfustadsironsghepy med de ferfmen tfive sitetiban iU n havi ng
# joint 16 nDMeMavihgSitd § ABottoh@akPsided!7 47a'dlhdBacH (MBesHoRA). PiHe dpB§ Ori entation
Cater. il s LabS Pl s or & pea Fatp BN PRI S
: ; 10 and 11, these portal members decreasing in depth from the corners 12 and
‘ 13 to the extremities 14 and 15 and decreasing along the bottom face to a
central joint 16. This enables an adequate sized opening to be provided in the
_ cabinet while at the same time provides adequate stiffness to the front of the
20 cabinet. This technique overcomes the rigidity problem presented by any
open sided box structure and could be used in many applications baside
dishwasher cabinets. The portal frame members 11 and 12 are jointed
together at 16 by a very thin section of metal which in structural terms
comprises essential a pin joint. Similarly, ends 14 and 15 of the portal
25 members are effectively joined to fiange section 18 by pin joints. This section
- effectively forms a beam to tie together the ends of the portal members.
 Unlike the conventional application for portal frames joint 16 is not subject to
any significant load normal to panel 6. The function of the portal frame in the
present application is to provide bracing against transverse loads and there is
30 no requirement or advantage in having joint 16 moment resisting. '
The portal could be inverted but the orientation shown assists in allowing
clearance for & drain pump to be described later. It also means the portal




-15 PCF/ Nz92/ 00008 frame profile substantially follows the profile of the
wash chanber which itself is shaped so as to optinmally hold |arge pl ates.
Drawer and Connections to Wash System One aspect of the present invention
is fhat a dishwasher is provided whereby 5 the wash chanber Q \@@ﬁ?

di shes are placed, together with all other conponents neces% W he
“wash sysems/iaemsmounted within a cabinet on slides por/Nagsezedoossh as a
drawer. This configuration is shown in1%rgure 5 where a wash chanber 3 is
shown slidably mounted within cabinet 4 in a partially wthdrawn position.

10 An aest heti gal e acia 2 ghash
chanber 3 and(if gﬁg%?%?’é%ﬁ@%foi{%?gsﬁ?ﬁ %ﬁeg%ﬁ%ﬁ%en%%ﬁy retracted
or closed (as ishiapediso akitgoptienally héldddrge p'eteabut s the front of the cabi net
3. A di shwasherp @@epmébﬁ%hﬁs imﬁ QJstbi installation in an open

at

cavity, = wusual 'y under So t the facia 20 eff tlveltx( cl oses off
the cavity and OneAsPacofthe\praseRl iaveption, s tiahe dishwasier Isgrey n the same

nmanner as wth tﬁ@m@ﬁwmbr i emtchl eianbsnaredpisbmab@tﬁertwm leit dther cabi net

wash chanber 3 preferabl or as |ece I C i.ng. This

has obvi ous adv‘%ﬁ?pé’ E@Bé@tﬁ%ﬁg’e r’f”éatsgl ?e‘ﬁ ulngerclj %C%Eshggtg*n a drawer

configuration nﬂdes;totfhrwnori ax diawver. fa'mis eoﬂﬁgmrdilmgs shayrein Figwe hybere

arr angenent s arg oafdite S oA UABIPHIGIREE iR GBRLNPIn ABdilie -, wash
or

system El ectrical connections rawer nounted conponents coul d. be
provi ded by a s‘G@I@éQWTBHOSBJP@aChed to the Cabi net and a plug 32 attached'to

thg \tNaS[“ nﬁ Ch?n}ﬂfrmhe@% riyy 88420 Whtad td Gedront\ei wash chamben t he :25
substantially fu ome i on. ing is
enpl oyed usi ng 3@‘?@9‘?‘89’ éé f%“’qfcs’HE(m %“Dﬁﬂg WSPWE&E‘%‘% rglo%ga cabl e

\3\2;“ d be at:actmctpowmrﬁﬂﬁgmes)ﬁatlamlabuﬁm mmﬁsmem@ma n Figures 6 to 8d
er connections JaF=Fayol=Yy arr ange
as follows. A drai nﬁﬂlgg%sééq‘%yegurbgéhsgh@gd%ﬁi Egggfrﬁne op%n%\(ﬁ;tg and is
arranged to havestalhcumterabeqmrsqtbﬂtt%faplﬂ@ﬁﬁ@ﬁ%@?’@%tsw theyeavite8ihn of 30
ga@ovenent Of15t helscﬁ‘l@rdigﬁfie %h@oﬂe\“@oﬁﬁ@duﬁ?w&ﬂgr iP5the MARRCHBEher Gast With Cent r al

porti on. may by conparing Figures 6, 7 and 8, the drain hose
arms 37 and 38 B@FVG"W’]’@'rf@"fﬁé?“%fd@h‘ﬁ%Wﬁﬁct ed to central portion 36 so that

the two arms nove foRRb heDRbinbt WasH Ehafities Banéferably fortrizd asaaTengpiane
( ort hogonal plastics moulding. This has obvious advantages over sheet metal fabrication.
‘ The use of a drawer configuration means that fiexible and extending cable
20 and hose arrangements are required for running between the cabinet and the
_~~wash system. Electrical connections for the drawer mounted components
could be provided by a socket 31 attached to the cabinet and a plug 32
attached to the wéshing chamber. Connection is made when the drawer 17 is
in the substantially fully home position. Preferably, however, fixed wiring is
25 employed using a flexible cable loop. In this form the electrical cable could be
attached compositely to the drain hose shown in Figures 6 to 8.

Water - connections to and from the sliding washing chamber 3 are
arrarigad as follows. A drain hose 35 (ngreé 6 to 8) is formed in a loop and
is arranged fo have a central portion 36 transverse to the direction of

30 movement of the chamber with two arms 37 and 38 connected to the central
portion. As may be seen by comparing Figures 6, 7 and 8, the drain hose
arms 37 and 38 bend where they are connected to central portion 36 so that
the two arms move from a positian in substantially the same plane (orthogonal .




3 0 MAY 2006 WO 93/12706 PCT/ Nz92/00008 -16 angles to the direction of
novenent of the drawer 17) as shown in Figure 6 to the position shown in
Figure 8 where the two arms are nore or less in the sane plane bat at
right angles to the position shown in Figure 6. This arrangenent -m ni m ses
the space required to accormpdate the drai nage hose 5 when 3thgayagh
chanber is in the dosed position. The water supply managenent for the wash
system i syedzomsi n Figure 9. ‘A wash hose 40 connect $dpai288mog di Scharge
spout 53 and an electrically operatedidater valve 51. Valve 51 could be a
sol enoi d val ve, for exanple Vhlve 51 is in use coupled to a househol d

wash supply tap 4 ‘5 10 i s noulded to the hose 40. In addition
an el ectrical E'F%tq Q‘T@B°Wlﬂ"ﬁ'@ﬁ‘ef‘t§f”}?c§§%wqfd7}%‘3Wl"ﬂ@g'ﬁﬁ 6dPectri cal

connection to \ad pesitibh.shdwe ircFigara whdre uwmwtr@rarélﬁwdré oRlekaggg to a cable

tail 47 all ow C1.1.0, t | lLer thr h a cabi net
nount ed .socket . te&?}%Rfé"s'tear‘rlv'ﬁ)g??lt eﬁlgleﬁqéén%@%ﬁgénvat% g$ ge BegH'g
reservoir tank egenm@wnsmwmqwapgrreqwre@lgmamommcfdetqm@dmname hhdse vvash

chamber 3 (see whefiWicewdd®)oharhBér i§ PB @loséd Paskiod, dosed  flange on one end
wash. A noul ded plastics cover nenber 44 |s welded to the flange dry line
“for formthe tank Wﬁ*ﬁ(esqpawnwggfﬁamé%f e WashhBiftamhisi shown infigywet he wash

chanber. The: usseMasamamwwnaemwweénmmasgwpbwsa%dmrme&@m@l cross

section than t Bragéi \#ré}gr m%‘! %1 gou?d Lg\éﬁsoﬁﬁﬁﬁﬁ{vﬁpf(g?e%ﬁ% Ilng of the

vol une of water "use 1S 1S €Specl a ‘wher e, as
here, a relati \)@W%ﬂﬁi‘ﬂlusew tofa haysehold washsweply tap/48.cBielvav@ i tres. The

manner in 4hi chs hbaadé@ﬁﬁﬁyﬁbga 4@0% addibrSar §168rid cATR Rlaistfhéliad éﬂ@o the Wash
chanber will 319abe describhbed wth reference to Figures 3to

15. The water Rokievide) anselefititgh cemasiet &y vy éf'ecﬂ“‘? @Wlact uat ed
inl et val ve 51 doadsciorosn & attepby t6fa eabld tamUeraloding wsHnestiohURPiHE hose

t I nat t I xed to t ab t, 4. t 53 di h i nt
Lorm nates At Rl SRR RS AR 0Lt D3 0T sear ges ot
a flexibl e hoseVa@er Resaryolr #arll8) may be connected fromthe cabinet 4 to a
spout 54 Hgxed L0 Wikh Jae RUSodidy 14 B BehBP L B8GcACborkl oy C2n0! b

opened unl ess the was osed nt erl ock
switch can be JPHEdYEH thegvashchambarisdrea Fiawe 49)- m&!hwdwﬂnect i on

broken in the rmangesn Ghsentswah. A moulded plastics cover member 44 is welded to
‘ the fiange dry line for form the tank 33. The tank 33 shares a common wall
34 with the wash chamber. The use of a separate tank of much smaller
20 horizontal cross section than that of the wash chamber 3 allows accurate
metering of the volume of water used for washing. This is especially imporfant
where, as here, a relatively small change of water is used - typically 2 litres.
The manner in which the reservoir tank 33 is used to meter water into the
wash chamber will now be described with reference to Figures 11 and 13 to
25 15. The water supply hose 40 is shown connected to electrically actuated inlet
.valve 51 fed from a supply of cold water. The water supply hose terminates at
a spout 53 fixed to the cabinet 4. Spout 53 diécharges' into tank 33 only when
wash chamber 3 is in the closed position. Alternatively a flexible hose 52
(Figure 18) may be connected from the cabinet 4 to a spout 54 fixed to the
30 tank 33. In either case inlet valve 51 cannot be opened unless the wash
chamber 3 is in the closed position. An interlock switch can be provided to
' accomplish this or the electrical connection broken in the manner discussed
above in relation to Figure 5. _ ;




bove in:relation to Figure 5. 8 0 MAY 2006 WD 93/12706 -17 PCT/ Nz92/ 00008
Control of the filling of tank 33 is determned by a water |evel sensing
nmeans 60 having a permanent magnet in a float 61 which is able to activate
reed switches 62 and 63. Inlet valve 51 is opened and the tank is filled to
ia level such that-the float 61 rises and activates the Iog&&t Ie%/ﬁ:é] reed
iswit-ch 62 5 to cause the inlet valve 51 to be closed as in zytpé(dﬁ Fi”gure
14. WateWQB/I2AHBI d in tank 33 for a variety of purposgér,% @n
“described, but when required dischargetdnto the wash ch er occurs as
fol |l ows. InIet valve 51 is again opened to raise the water level to a

"l evel just above t he I syphon tube 55 whereupon _
i syphoni ¢ action oc?:%r{sr caum'ﬂ'&gtcﬁ éjaa& {8 by watss levdl Gonsingk t o be

dunped into thé“mrﬁodl@an@emeanmmoagbnayrpbmaat 61md9idtdb%tto%&va{é°pef reed

swi tch 63 sensaged\e\@tth e to f syphon tube
S\é\n and the inl tSe al eb§51?2iw§&t ggé"é%g? B?%Wq Q\Betam‘og ﬁﬁ?ﬁ’é%yﬁgt er

t hrough val ve 83'® ﬁé@w@eﬂ?ﬁﬁb"@?mﬂdﬁcﬁﬂa&ﬂmameﬁdevﬁmusm&&z to the

triggered. 515 Abieusedhs irtot NEVEES S0 BB:ARE BS BichR4SHE Cq‘EuFb ya! W%te?# OLf as
e I Schar ge

soon as sypho A sens nmeans can be 1 ncluded

leg of the sygL WF&PH&F% g“@@%ﬁmwwmbmd bel ow
the | evel at \Km%’ﬁdﬂspmimmg:memash camﬁ)érfma:dcuﬁfastfalmg iRt id\ggase wat er

| evel fromreeqL- sed. to alculateflowrate of
t he water supp agel g@ﬂ?ﬁ}%rﬁgr ca cuI a[al of %3#1 sg © 108 e dqomi ne t he
addi ti onal m§’¥ Fe‘txﬂ Llybe 56 Wwp@atsaphqrwmon@mcdaumgmerml red for
Syphont ng.1ol i eoteats ¢ 16 Tata HoQiunfpth i 865 i Abivblr SYRLEALLAR ! thi s

cal cul ated peri, Tank, 33 shares a conmon "wash
. chanber 3 as |56%&{ﬂetégnﬁpp?rﬁe?q YHiieR 64 sensep when e water lpvebriseabbyveconduct i ve
and constitut eéheetone&sypbmtmaageand%uhatvweem Isfﬁﬁ’er‘y@éé%d(:hﬁ{%h d reservoir
. tank. The pl asior s Wi Hirbay for the itseft be
. sufficiently conducti Ve rlk.)o h Eﬁ :%p' 'ﬁ eﬁ’fﬁ? Eo"ﬂf @eeéremmseer natively
4 a metal wall i#Eediggerede fitted. Wen tank 33 i s f|IIed prior to use for

: washi ng onshot ri nakdaghativd Eetde’ Jﬁg e.to heat transfer
“fromthe heated ter and mten%%v b% lgﬁ g % S % g ﬁﬁﬁ SPAR 85t her 30

hand the col d AU EIMPIPCEHE ASRRSIOH Meanseonn tteonwwpi ingtid dihage gt t han it
woul d .the syphon 55. Alternatively reed switch 63 can be located bslow the level at

which syphoning occurs and the time taken to increass water lsvel from reed
switch 62 to reed switch 63 used to calculate flow rate of the water supply. A
20 further calculation can be made to determins the additional time required for
the water level to reach that required for syphoning. Inlet vaive 51 can be
switched off after expiration of this calculated period of time. |
Tank 33 shares a common wall 34 with wash chamber 3 as is best sean
in Figure 11, This wall is thermally conductive and constitutes a heat exc:héhger
25 between the wash chamber and reservoir tank. The plastics material used for
the wash chamber may ltsetf be sufficiently conductive to obtain adequate heat
~ transfer or altematwely a metai wall insert can be fitted. When tank 33 is filled
prlor to use for washmg or hot rinsing the water will be pre-heated dus to heat
_ transfer from the heated water and interior of the wash chamber. On the cther
30 hand the cold water in the tank will tend to keep wall 34 cooler than it would
otherwise bs and this phenomenon is used during the drying cycle as
described later,

: In summary the reservoir tank 33 configuration provides:




ot herwi se be and this phenonenon is used during the drying cycle as
described later. In sunmary the reservoir tank 33 configuration provides: 3
0 MAY 2006 WO 93/12706 PCT/ Nz92/00008 -18 (a) a container in which the
inlet water volunme can be neasured above, (b) a neans of cooling a surface
of the wash cavity so that the steany air inside the wash c?\ﬂimm %@g. t he
conpl etion of a wash programe, can condense and thereby allow the wash
| oad to dwQ93827%¢) a heat exchange so that the incom EQTM%H{;%“@ i nl et
wat er can be pre- heated prior to enteriigg the wash chanbér to t hereby
renmove the risk of thermal shock to the washload if it is at an el evated
~tenperature, an?a)(d% reduced heat up tine when the liquid is transferred to
the wash chanber”’ a 8"’3?’8%@&1“!%@h%@@&r@tem'mree cabqmensisgdalmve s operating
to thereby 10 (RduseeensoigoolkgngeurfdcBlof i vashi@lig scthAUrESedQy apd 41] Wien
- two di shwashers ar ein&*é@%d&ﬂa&moég?f nation in the cre}anner grew oust outlined
they are neverthel ess plunpbed Sso ds to SR RIN R S BT eeEMMy$£andur i ng
installation. Two afEPRseandeherebhdivw thé washiaditmgryywat er supply are 15

shown i n Fi ur egc)40a Ret eddhah§s B8 GEE 18 linkomi | qure h_di shwasher
wat er supply hose 40, i Ier?néna,t ed on amr"{gs\'og}gt%rgv@“%&afegt%a% B'%ual val ve

51 which is coupl elaea{egs RIIOE i) 9siRg Ee wash chamber 1 thereby reradvettheeriskalf ve i s
control |l ed separ attbbynabghaokip éwtwastload i i kbari HedditR th¥Berdiusd)WRgNEr S- 1N

Figure 41 the t f op_dj shwasher, is connected to a
two-way or shut Wqug%gﬁé&fﬁﬁn%%é?@W'%ﬁgﬂﬁ?eé@d%%@?”a%cﬂ%pout 53 of
the | ower di shwashe#d Presipgtingsgouns vdiile ¢w washesysfenimopalatiey fltherday ve 48
operates teoodi vert padhdrens L ARG the top and bottom washers. Wash Chanber
Lid Because in hge efg)"r% formof the invention wash chanber "3 (and 25
associ at ed wash %‘B{éﬁ’ & Figwes,4Rand41h sl iding drawer 17 (see Figure 19)

di shes are top Whandao aisthwashwerd eret gt in! dothtRBiicH ﬂVﬂhQ%nnE{APreQ@u%{i mount ed
th top of

the “eshcnamer e $80A il ERCIRNESt o 6 SR KSaronmmssanen  n
drawer is wi t héwingringtallation.d Twe ditenatiienmbineds abpreiting WterusBply ks no direct
I nvol venents shown in Figures 40 and 41 respectively. In Figure 40 each dishwasher water

sypply hqse 40 is terminated on a respective outlet of a dual valve 51 which

is coupled to a cold water tap. Each section of the valve is controlled

separately by respective controls in the two dishwashers. In Figure 41 the

water hose 40 for the top dishwasher is connected to a two-way or shuttie

20 valve 48 which also supplies water to the spout 53 of the lower dishwasher.

Valve 48 receives water from valve 51. Valve 48 operates to divert water

between the top and bottom washers.

Wash Chamber Lid

Because in the preferred form of the invention wash chamber 3 {and
25 associated wash system) is arranged as a sliding drawer 17 (see Figure 19)
dishes are top ioaded_ and a watertight lid 66 provided..Lid 66 is mounted in
cabinet 4 rather than the wash chamber 3 and e.ngages with the top of the
wajish chamber only when the drawer 17 is fully closed. Thus when the drawer
is withdrawn the lid is left in the cabinet. The user has no direct involvement
30 with opening and closing the Iid. A lid lifting mechanism is provided to raise
and lower the lid as the drawer is opened and closed, and to lock the lid down

in place when the drawer is fully closed.




30 with opening and closing the Iid. Alid lifting mechanismis provided to
raise and lower the |id as the drawer is opened and cl osed, and to | ock
the lid dowmn in place when the drawer is fully closed. 3 0 MAY 2006 WO

93/ 12706 -19- PCT/ NZ92/ 00008 The lifting mechani smincludes a sub frame 24
mounted by four link nmnenbers 26 hinged at 27 to the sub frgmeyR4 2emd
hinged at 28 to a frane nenber 29 formng part of the cabinet 4. The |inks

and hinges-are preferably formed as a unitary noul ded | yoropyl ene or
"l'iving hﬂh@ﬁFgﬂH 66 is floatably 5 retgined by the sﬂﬁgviﬁﬁPe 4A tension
spring 30 biases the sub frame 24 and |id upwardly to a position in which
the lid 66 is lifted away fromthe to of wash chanber 3. Figure 21 shows
the chamber 3 al mostTidliiing meétaahercladest dieulp rame 24aholritel by deurliek An

abut nrent flange on chanper. 3 ing to.the C t with
lid 66 and cont a&e’%ef%ﬁ'%#%oc?% tgig PP F?T% gjr' é%h@%r erﬁolé;?%'\?\'grd 10
nmovenent of chanoembsr &b ldrmingpse of thbtcabingtuf The Enke apd hinges e RrefenePlik 27
anti- cl ockw se, ' - 4 Ghgr Hirheerid by isfogtablpe | ef t)
and downwar ds. %\élrje g@?&ﬁﬁ??gf’%@@ﬁ_ﬁﬁgdgﬁ?t%ict; nmbe ]c?r azg%lg lid and
lid lifter Gre setaipd By HBISLBABME 2t taosigh SRrng0 Qigvep tsubfféﬁ'ﬁ nment of
the noving part $4QpwadY 18k HoeticH inAviidhcng I 64 liftadetwag drbivcthe &f oftveshc hanber
to point 15 B resul i he Lid ang, |i ' ' i si ng

val ue of x) domn\ﬁgfwﬁgerigﬁqqﬁ%%gﬁ sﬂ??jc%ﬁl"}rr?{)gg%{rﬁ% I!%g?%cge%oét t I5e&@pen wash
chamber. Provi si afilid slosuradén dmtméro Sarigegnichamber@ (mavingiosheel) Rasepaderyr ¢ her
retraction of chanher G RAUPER LG RM] HRBHoh bAftOet 81T FfotiphaNer he

of sub-

abutting portion rame 24 (which does not nove furtl.her), aﬁd
toget her wi t19 t hanovemessof iambar  avilk gauge fiter Sub-Epme &4 P FARA PR &7 &8~ £ r ane)
noves to point C Gikdhide, R, thd SubSraindearhlics ibothl inwpaisd (tb ahe défvamd n Fi gure
22. The lid and chanber flange in this "haone!, pesiil
t oget her. Buf f er SO, Wga'f‘tﬂvgfﬁpllaﬁg?‘ﬁﬁﬁﬁf E'Sicﬁ?@géé%?ngsdg %ﬁlﬁpmanber
Di sh Supports 25 [fie afgostidwnograpigcaf inliFiguses 23.n Qrhthat\aeshh repueteanipétnes | s
facilitated by prowidin C Qb b endasditd gophanber .
Sl ots, notches Ormog?%g?&ﬁchﬁ%p%t ﬁlgga E@“g‘?‘%%ﬁgd on at | east B8ne si de
wal | of the WashiBeesuthiantedid 2dditer saying invwergs (greasina valug R LIEMAYS may be
moul ded in the wgsnthoiaEReEs 3b ko Wl Gftnd Spdt wis arairiror Prabisidhng Of a
plastics materi al ang 8 the arrangenent |s Sl.ll:Ch tha,(tr l.ar aer di §6he§ for
exanpl e pl ates antmage ferylogking, the lid in this posiion.  Further retraction chamber

causes the abutment flange to ride up over the abutting portion of sub-frame

24 (which does not move further) and together with the lid 66 (which is free to

20 slide within the sub-frame) moves to point G on the graph, being the physical

position shown in Figure 22. The lid and chamber fiange in this “home”

position are clamped together. Buffers 21 damp the travel betwsen points B

and C.

Wash Chamber Dish Supports

25 The positioning of dishes in the washing chamber 3 is_facilitated by

- providing a rack 70 on the battom of the washing chamber. Slots, notches or
other'deta‘ils'ﬂ may be provided on at least one side wall of the washing
chamber 3 as shown in Figure 24. These details may be moulded in the

~ washing chamber wall which is preferably a moulding of a plastics material and

30 the arrangement is such that farger dishes for example plates and other dishes
having a rim can be supported against the washing forces operating.
Preferably a rack providing more conventional dish support may be used to
support dishes, although in the present invention such a rack is fixed rather




having a rimcan be supported agai nst the washing forces operati ng.
Preferably a rack providing nore conventional dish support may bejused to
support dishes, although in the present invention such a rack is fixed
rather 3 0 MAY 2006 WD 93/12706 PCr/ Nz92/ 00008 than slidable. However the
rack must be configured to optim se the space avail abl e i n3ghgweish
chanber arnghéambdy s respect nust allow the bottom edge _of dishes (such as
plate 200) to extend bel ow the spray arrghub as shown FIGVNEZGM8 12. 5 wash
System Rotating Parts Referring to Figures 12 and 25 the washi ng chanmber 3
has a spray arm 75 havi ng_’ sprayi ng apertures or nozzles 76 in an upper
surface t her eof .than sligabla/ Howererthe eack pausp bg Zonfiguredt tataptimisy tAd seARCT T i C
motor 78 and pr edvata iy thelvtiss cRERLIRY - i, gD 79, The inl et
85 to the wash pqﬁ) 77,is 10 fed b§ag%ﬁgw%ﬁ%sg%&§1§%s%é§f£@g%%b?%ﬁum 80
under a filter pratEoS FHCHESAIFG230) 10 s¥ARd Bylow hespray@mphiubiaaghewsier | es of .
apertures 81 at Figwep2ri phery. The floor 82 of the wash chanber noul ding 3
is recessedst 0 R S6st The spray arm75 is symetrically
curved as shown wth ﬁf’é’%ﬁ‘?@@&s 86 curved downwardly fromthe central
~or hub portion 121. Refegingde Fleyies a2 andh S theSvasting ehamter Bhas @ sphsgtarhar ger
di shes (such as 73 wdviag2pkhyfm rbrBs 65t BaYfs FE); opmpdat ed wi thin
the Iow hei ght qf bhe \;\%/gsy ?:?grgrben 3. Becgluéeln g?_raf’%ée}eﬁugf\%v&vgﬁ?%g gf wat er
change used for ‘SRR PHIR 77 i3/ 1qtated by pn ple@is§ mekar\78andgweferablyi on head
be o r at @ W HEhTBALS. Lho. S S val oy e B, iafif (R T 0P can

f 1 ow.
achi eve this a |'argp Wat er ﬁ%ﬁg%‘%aé(?éalg?@"b@émﬁrﬁg@’ PRee 104 havingenof t he
wash punp requi rA8REAtinienomprising g eeriastohkpsraresd] at its paripery. trhe fiott@essf ul |y
operate with a lopwhd st charblek FRURRE RisTeb 8% head,, Lhe hei ght
available to incar orah,e_thees%sge%gtﬂgﬁe?élslg@eg&t%hggv%\ées Igﬁﬁ'r&ui €25 prior
to it entering tRENGEHSFURFmeyicely Guevedsg shewn with the pyster entlsidtcurved
conventional di slewawheltysroisthal defiélYor TR inefesl ke h%%gﬁ;o?éeo?ﬁﬁ cover ed

' rn filt

i

SN i I S|
“T08) ot appeoxi nanelft B3 R e Sefes et oS BsKunTimRias 8 aananet or - To
ensure that thi Perepepmadaied ghimthedow teghtne taswashehemasr R0ssi bl e for the
liquidt 0 f1ow t hr opgkhus@Br RE idw Sorlrhd bflvater change used for each wash/rinse
' cycle (2 litres) only a low suction head is available for wash pump 77. This
means only a small pressure drop can be tolerated which means the pump
20 velocity intake must be low. To achisve this a large water intake area is
requirgd. ’
As a result of the wash pump requirement for a large intake area, in
order 1o successfully operate with a low liguid volume and a minimal suction
head, the height available to incarporate the system that ﬁlters‘ the wash liquid
25 prior to it entering the wash pump inlet is reduced as compared with
conventional dishwashers.
" As already mentioned the intake area is covered with a filter dompn'sing
an annular ring of apertures 81 (in fiiter plate 104) of approximately 350mm
outside diameter and 300mm inside diameter. To ensure that this perforated
30 area remains as clear as passible for the liquid to flow through, an active fitter
cleaning system is used. Referring to Figures 36 and 37, one or more jets
150 are provided in the spray arm 75 to create a clearing effect on the fitter
piate 104 ahead of the spray arm as it rotates. |




cl eaning systemis used. Referring to Figures 36 and 37, one or nore jets
150 are provided in the spray arm75 to create a clearing effect on the
filter plate 104 ahead of the spray armas it rotates. 3 0 MAY 2006 WO
93/ 12706 _21_ PCT/ NZ92/ 00008 Large soil particles 153 are cleared off the
perforations radially onto and against a circular recess 32‘%%?;290 ot at ed
around the filter plate to drain sunp 134 which is provid passi ve
filter or strainer 151. As with filter systens found in conventional

di shwasheM@ 3 R&Sst rai ner 151 will require regul ar 5 SREMNZR(MPOOBY t he user.
As shown in Figure 36 the strainer 151 s a “nout h" configuration to
scoop in the soil being cleared by jets 150. The arrangenent of the spray

arm vesh purp. ! Qe Gidiél 4T, o6 BRI adbiy ol SLgr 01Ce L0

Figure 25 and to the expl oded view of ure ray ar Integrally
i ncl udes the was}FEHRHCicHEr rRge715%Rnd Fotaled g éfé‘"f‘\m?'ﬂ?@’l W’%*éﬂ%/dﬁﬁlﬁ'lﬁylﬂws 88 and
89 | eadi ng to outdErwisie ig pma&elmnoh Possie fitbCor SPAiRY M ASWRRGHbEVel y. The

junctions betwee l i he utI d. .89 are referably

of tangential vo ys{e%ff%'?\rra |on'anz'§1I %H'SW‘Q Re &ﬁtfaé"aéﬁpw‘lﬂ)eqﬁlﬁ%ﬁg@ wash

liquid presdure $esvicimby tipluserd rf\Stsirewnmnﬁiguwéiﬁtﬁl@a&alrm‘i' 16hbasprmaguth'ar m vol ut e

surfaces 88 and &Q,ﬁ@jrgnoﬁttgg gﬁHéoﬂ%felnE‘?@ g& with the 15 edges of
tovvar S

the spray arm This_allows fl ow t he inner sections
to private pr essureTf‘Bra”ﬂ‘EﬂfﬂeéBOféﬁe FRTW%“@@%PWBH: matpeanchdBNRWRP | npel | er

95 (shown in noreandst ederstdbdrvigilrefretdy b #Rurd2sngiabtoXhe MBIVERR \fiéw bﬁrd| y at
their | ower edge'§ f orm the nptor

a e preferre
bor manent magnot 0¥ B2 Sy sl xRl dides Rt i By ot or
starts undetd no ihasat@@ehvﬂwtwobm 88TEnd &S Hdasling to loirer SMOnsssdaanchammﬂrr | evel in

the wash cavity { Jﬁafg.;n feShdctidy. tﬁﬁgﬁ%&aﬁgﬁ%é&%ﬁgﬁr&?é@% Rl 1 mpel | er.

This is indicated by the water vvever t he
centrifugal typeBhUAP%AD @Iﬂé@bly@fwn%wlmpmwwaaahom if ogurel?’s  r eason

that the inpellero &%u@ﬁa&h%uﬁ@r@ésu@ i© WS inlthE WRBCsdcsHsS tiY S8, 25
. sections 97 on the b of the blades. After the notor has started under

no load, the | ¥Hl 988 grd B9, are; siopred short of aking, coEt W AR t he punp
will prinme 18@nd exlmsaifmmspragahm This etiewd gt foficddack Pvarkstne beeefit the

A nyégtn?o\r,\\?.enTht Q&cws% dn§at5 BPe%&ergor n%zztlgseecgm%ls sg oﬁ.ct on ( reverse to wash
The wash pump impeller 95 (shown in more detail in Figure 28) has
blades 96 curved forwardly at their lower edges. Because in the preferred
form the motor 78 is a permanent magnet, synchronous AC motor, it is
20 important that the motor starts under no load conditions. To achieve this the
static water level in the wash cavity is set to just touch the bottom of the wash
pump impeller. This is indicated by the water level symbols in Figure 25.
Howaever, the centrifugal type pump employed is not self priming. [ltis for this
reason that the impeller 95 has the axial flow type forward facing blade
28 sections 87 on the bottom of the biades. After the motor has started under no
"~ load, the lead:ng adges 97 of the impeller fift the liquid and the pump will prime
and operate normally. These Ieadmg edges 97 also benefit the systems when
the motor is rotating in the drain direction (reverse to wash direction). The
now backward facing blades resist picking up the liquid and the wash pump
30 cannot operate.

The motor rotor 100 (figure 27) is formed using a ferrite permanent
magnset embedded in a plastics casing and has a splined shaft 99 to engage

and driva wash numn imnellar 95 The mntor rotor 100 inrnrnaratas an ite
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now backward facing bl ades resist picking up the liquid and the wash punp
30 cannot operate. The notor rotor 100 (figure 27) is fornmed using a
ferrite permanent nagnet enbedded in a plastics casing and has a splined
shaft 99 to engage and drives wash nmmimailnr P5 Tha mtnr rntnr 1nrl
innmratnc nn itc 3 0 MAY 2006 WO 93/12706 -22 PCr/ NZ92/ 00988, oY
pl astics surface also an inpeller 101 for the drain punp. A cross section
drain puwgﬁu\?\%ovm in Figure 29. Inpeller 101 has bl ades 102 shaped as
shown so that en the notor rotor is _r#t_at ed in the RfTeERi08098 0f arrow 103
the drain punp will drain liquid fromthe washing chanber as wll be
described 5 nore particularly later. Wien the notor rotor is rotated in the
opposi te di r edowenpldstiesesusfacaatsclaiviinpbier 0PEHAHS didiep .Ro%'ﬁ%e&tl%ﬁ drai n punp
i's substantial§y,R \ﬁqggﬁ flrn Lgugﬁi nrﬁ cﬂue to the de-optimsed profile of
the inpeller and casing WhehrdtEs Fig TREIEHIY heshirdes JA2 shapedesi s al so a
non-return valSYeWpEehatwten the motor dotal inrqratagpinabe diskctidr)S alrow 3b®hef | OW bei ng
drawn out of th®ain @il Qrdi id 410 pbreyvent water
f1 ow by- pa%; ar ouncjﬁﬁfﬁe rotdg‘r)ﬁg'#dﬁrﬁtt%dq‘tsﬁe %a%s cﬁgérTB"e"r v#’éﬁ”qe e drain
purp i s worki nd"geSRAEHGUERY Jataks Whep thep@piog rotppds iretated Gn rthel oppositee t op
surface of rot ofiredd. (sdbeaneivgils) itogloty th AEaS pahp HBH Udin p&n@”f%‘ i n height.
This creates a | e drain direction. This hydr 5 dynam ¢
seal acts only %Sﬁﬁly Heg%}lft%d]ﬁ%\ﬁugﬂ?mﬂaqé’?.m%ﬂe A aRtingigpd %Pé%@ﬁ?‘eai r
bl eedi ng from tMBe!GF andcasinapvhes rotatingrin thissdirettiormiThbrebealspanesiadhd t hat
apart from hygiaRs provRies Hih i e.abrasi on of

p o Sfaft ghmpHuRE: 188 tstdd x}l&g@ é?ﬁ,ﬁgés'@ P&ﬁ%ﬁ

t he rotor 10and ant ami nation of the spray armnozz punp
casi ng 106 -( Fi Jlif@§osneing wasteeyamber.f or ned by 20 providing a cl ose

tol erance wel | in Toerélenpwanf ﬂbﬁ&f}r—%&é@@?&fnd&he!rbtt&%{\ﬁﬂﬁ Itﬁg washe tOpl Izlod
into the floor or rmoulde

the wash chanb Thi ll.coul d. be noul ded L he ]
separatel y and%{hlmﬁp Berd%eitt}qugrafh%u%fsovfor% grehaliey Risstiredmpplenies isasing 106
on shaft 107. Ifgrmed an the tapsusfacd oft rotr 10X eThd eighttifipéliet BIEdd¥Rr®Eng@t or 100 i's

# ocated within 1t%m@%m¢g%%>@@%pﬁ&?§%’%n?ﬁgéugg _Hf)g‘ui d. The notor

25 stator ; 11 (see al so Figure 38 oca YRAESh chamber
and separ'dt ed YPYRCLRE 7%% BRly wgaigstdianid fiompbyepassnly dbes notTirevest atror i n t he

preferred ~ bleeding from the drain pump as it primes. - It will be appreciated that apart
from hygiene reasons drain water back flow would cause abrasion of the rotor

and contamination of the spray arm nozzles.
| The drain pump casing 106 (Figures 25,27 and 35) is formed by
20 providing a close tolerance well in the floor of wash chamber 3. it is opsn at
the top to the wash chamber 3. This weli couid be moulded into the ficor or
moulded separately and fitted later. The motor rotor 100 mounts within casing
106 on shalt 107. It is a feature of the invention that the motor rotor 100 is
located within the wash chamber and submerged in washing liquid. The motor
25 stator 111 (see a]so‘ Figure 38) is located outside of the wash chamber and
 separated from the rotor by drain pump casing 106. The stator in the prefe&ed
embodiment comprises four salient poles 110 to make up a two pole pair
(110a and 110b) stator. The drain pump casing 106 has a drain pump inlet
108 and a drain pump outlet 109. The arrangement shown in Figures 25 and
30 27 is such that disassembly of the wash system is very simple. The spray arm
may.be removed simply by fifting it off its bearing 115. The motor rotor 100
and the assoclated wash pump impeller 95 may be lifted from the well 106 by
lifting the filter plate 104. Thus substantially all the working parts can ba raadily




enbodi nent conprises four salient poles 110 to nake up a two pole pair
(11Ca and 11n) stator. The drain punp casing 106 has a drain punp inlet
108 and a drain punp outlet 109. The arrangenent shown in Figures 25 and 30
27 is such that disassenbly of the wash systemis very sinple. The spray

arm may. be renoved sinply by lifting it off its bearing 1#3 '@?qugotor
rotor 100 and the associ ated wash punp inpeller 95 may be f“[’% omthe
wel | 106 b¥ 3/ bé&l ng the filter plate 104.. Thus substantially all the

wor ki ng DAPt'S cah be readily 3 0 NAY 2096 wp 93/ 12706V PAERAY9B00008 - 23
removed to enable cleaning of the drain punp casing 106. No fastenings are
needed to retain these conponents in their working positions. A simlar

arrangenment coutethdved usmibien:laﬁiﬁb ioRtheaRaiPbliap chdvaodi RBWRERRGS ard OF exanpl e

cl ot hes washi ng [ ref erred formof drain.sunp shown in
Figure,27 and diag Patﬁﬁé ncﬂé‘la? S RP S %r'g on"%rP%ﬁ%’@ﬁ .‘nSFH‘é wash
chanber base SZaTS@Qemﬂai‘tCOQldbsmamlnabplgﬂnmSIoﬂharqlandIShwaShlae; ioaetmplp chanber
will drain int oclbﬂ—,esm%,,ggﬁhéhmgunp inlet 108 is connected to a | owest part
of the sunp. 120. To fu I nprove wash |iquid drainage into sunp 134 the
floor of ti wash d’ha‘ﬁ?f@ffeq 4oy op [s9ip cReF@Er ERRMTY it Flgrepi2Etendai th a

hel i (r:]al changel did@rinantang i F@urb@ﬁf%tz;rﬁ?géﬂ in tAWagPeHniber béﬁeCthsgﬁ s;mp 120
as shown in Fi ortant .to eve advant ages
earlier outli ng{clil‘ Fﬂi}%taf'ké"y a@bq!i'rﬁ] P SEW%%%""S@FHQB%'! @P"ﬁ’ﬁvﬂg h—g?rﬁf%tl Ol’lgl s

such that the heightnleif108 Heconmastad poimpowest paltet the sumoi2; To amhbhe hi ghest

| evel 121 of th f EE%fﬁy&L of the
el ectric nptor ﬂﬁ%@ﬁ%ﬁgérﬁggﬁégﬁrﬁa ?:@th& %6 g’ ? SThe hei ght
|

di mensi on Tthel uBroviged iffer i withha hefigal Cémf@h‘tﬁorﬁ'@“%WW@%émﬁbt or is
75mm  Ref er ri ng1éofeniigristo 3% sun 027 ALsHbMA ifBijuldesgpr ovi ded in the ends 86

of wash 2011 qutd s Faprantio pee e sdupdRe S AURR R e | 1 he
pl ane of the j econsivetioa of apewitqopompbenairatior E8such thav it HafHt @t te1g vanes to
def ect et _SPyah %ﬁaﬁd‘élé’cn‘?c RURP kB PhibesV Bl 16 Rt hlordldBi N S

ensures verti ca covera coners

of only snid| rﬂ‘_dg‘-hgz )épéheul@‘efﬁs't\}@fﬁl ofde slpedc mhter isprenysraalimiyhicateter . | n
"Figure 30 a gl ag® @ér df%s%ﬁn STRYFiGH: RABRIALRIIY He GRANEImPEadillf Wash
chanber benefit] ﬂgncjmg beiow tehe motor is 75mm.
, Referring to Figure 30, a nozzle 116 may be provided in the ends 86 and
84 of the spray arm 75. This provides a 'substantially horizontal jet of wash
20 liquid 117a. The corner partions of the wash chamber wall in the plane of the
Jet have a shaped protuberance 118 to form deflecting vanes to deflect jet
spray 117a into a substantially vertical jet 117b. This ensurss vertical spray
coverage in the chamber corners where rounded comers of only small radius
are used well outside the spray arm diameter. In Figure 30 a glass 201 is
25 shown accommodated in a corner of the wash chamber benaﬁtlng from the
" deflected spray ' ' '
Water Heater
The wash cycle requires the use of hot water and it is necessary to
provide a heater for heating the cold water supplied to the dishwasher to an
30 elevated temperature.
In the present invention the water heater is provided in the fioor of the
wash chamber as shown diagrammatically in figures 25 and 34. The heater
is formed by a circular metal heating plate 141 which has resistive heating




defl ected spray. Water Heater The wash cycle requires the use of hot water
and it is necessary to provide a heater for heating the cold water
supplied to the dishwasher to an elevated tenperature. In the present
invention the water heater is provided in the floor of the wash chanber as
'shown diagrammatically in figures 25 and 34. The heater i3 8 oiietilBoy a
circular netal heating plate 141 which has resistive heating 3 0 MAY 2006
WO 93/ 12%053ACoVNZ - 24 92/ 00008 el ements' 142 in inti ggfRz06%0 cont act
therewith on the underside. The heati@g-plate 141, which i1s a out 250mMm i n
di aneter, forns the central portion of the wash chanber floor and is

seal ably nount e f] in a Lrel | ar rture 143 provided in the floor. The
heater plate i B TER %géné? E'@Wtq“%"aéﬁ%ﬂtﬁ%@’erﬂ‘ﬂ optthe Hndpreide onfiitlat es wel |
casing 106 whi dkatingyiates141whiowis abotit@bOhmld8laBéer, it the cBMPpdiEldn Seal s 145

and 146 respec?wlgl Orgﬁ._lgg&?ﬁo&ea%% a&e su |"?§g" Ioormku tions.

-Heater plate 1 romporce tern of
resi stance el eRERidgd inghe flapry mmt%mlametmammmlwemmmu or

surface 18 of abimibdtied walltasi Qbs WRkh Rt deﬁh&tb??& GobehdGdd! ok 1M

t echnol ogy where a r? sistive paste or ink iIs osit or printed on the
enanel subst r aPETPH0 n Se2ig 4P ead) 168 rmepeively é?%“’@ﬁ!?afeﬁélﬁtq ssepiersbl i d. The

tracks may be fegtdungioms. conductive and re5| stive portlons Power

connections to the t uctlve | ortions 147
H

of the tracks. V\heng%ﬂle&{t?géﬁsﬁnq’%ﬁ!goﬁ q"'{/%’aﬂa 'ﬁ%[gé’Pheat whi ch

i s conducted t699651*&5‘0%9[9&19“@1&26famﬂddre‘heenmuedied bwet mrqaxtedon surieent act with

the opposibe swufha epfm‘eQ@ 18818 are FRHRS: 0 be forned
on the plate usi n%%ﬁl ck fl‘lamtecﬁr%gues{atatg%gg\'ﬁig g@e@c@

tenperature cofit? VR PASIQ PR il Is dpggst Qﬁpﬁ’l‘}ﬁsboﬂ' B‘&&Fﬁﬁeléahmﬂs'o thE‘be noni t or ed
to provi de an idesliedatack patdrm fah@maaﬂdsddf'ébhdileaﬁ@fra&\éﬂrﬁd?mn&flé uP Bf 20

can” al 0 pr ove R S Biche bYtbes. Rabit corprespBt Bitop hedtenets made 0 %%
= i nt er - connect i heondyciveenomingating pa:mdnsn 47eofrthentubdke.n Wiehdnefgivadaiennect i on to
the notor 1§t at pdsisthd¥HcRYSissipate heat which is conducted to the steel plate and thence
- 1o the liquid in contact with the opposite surface of the plate. Temperature
sensors may also be formed on the plate using thick film techniques to provide | e

feedback for temperature control circuitry. The wash pump loading can also
be monitored to provide an indication of flow and the heater switched off on
20 detection of inadequate wash liquid fiow. The thick film technology used can
also provide thermal oven temperature protection links, inter-connections to the

motor, and a termination point for connection to the motor stator windings.
The heater plate provides a relatively large surface area (compared to
conventional tubular sheathed elements) for heating the wash liquid whlch
25 during the wash cycle will fiow across the top surface of the plate. A heater
_of this conﬁguratlon provides fow power density heating and low surface -
temperature which i improves safety and minimises the risk of therma! damage
to adjacent plastics components.
_ In the prefered form the heater plate is disposed substantially
30 horizontally in the wash chamber floor which makes it simple to ensure a
constant substantially laminar fiow of wash liquid is passed over it. However,
it would be feasible to mount the heater plate vertically and locate it in one of




i The heater plate provides a relatively |large surface area (conpared to
iconventional tubular sheathed el enents) for heating the wash |iquid which
25 during the wash cycle will flow across the top surface of the plate. A
‘heater of this configuration provides | ow power density heatgﬂwg{pé ow
surface terrperature whi ch i nproves safety and m nimses the“Fi
t hermal % 7&9 adj acent plastics conmponents. In the preferred formthe
heater plale T's"di'sposed substantially _30 horizontall VCIRZPHWOsh chanber
fl oor which makes it sinple to ensure a "constant substantially |am nar
flow of wash liquid is passed over it. However, it would be feasible to
mount the heat er tp sidewslaid imaavdsh chartbdr GXBbSShiriot WEIl SNRMSH is 2oRridAYo 2006 VWO
93/ 12706 -PCP/ NZQ%A,Q‘O‘%% 25 the side walls of the wash chanber, although
not wall 34 which I's ¢comobn to tank 33. Mdtor and Mdtor Drive Control of
~the filling, rindfeigrapd Mawenirivend washi ng cycles is provi ded by 5 a

programred m cr oconpgbRFol b2Me GRS r A[St_ybﬁ‘a.r%@arfd%asﬁﬁ‘@ ?gh%’g%gnnects

Sem conduct og COP881 C user operated mcroprocessor
to the micr oBonpft BPOrEFHRe MRHieE %(5\?% @Pr%??)efaﬂywl%ﬁrwoﬂ%
connected to an Sauﬁcwntiu@ibrmmwoéﬁﬁuﬁ@étedﬁﬁmpﬁadéésdméﬁéofeuE@édrf?u@c@f the

m croconputer 12 he sta p un 0 nchr onous

motor 78, both fgrhi%'%ﬁﬂ%%ém‘“ﬁte M eéfqlegﬁéyemoé?rrea@[re g g?ﬂ"ﬁf"ﬁ ng in the

ot her direction, t%ﬂ@ﬂtPWBOﬁmlc@mmPMerrmtl ng current synchronous notor with

the stator field crﬁgsrﬁwmn&ﬁaﬂddfwmmog&pmer1@@%0H€$I%f%§t§%§efe”'ng
ol e palr

to Figures 25, 27 3871 n th referre ormone p of the
stator 111 {19 15 3jdJHaRing eéﬁwhﬂmw Eotg 780beth fehwasingein ¢nsl wigsianal 110b.
The current in ommecumladldamm@mqhgbmg.t@g@chdh rel atlon to the mains current

in the other pole. T nt ma et S ovvn in the rotaor 100 has
two poles, aligned HF}H&? ?Tat’ ?fﬁém?i"rqn&'%'i" rOINERSERSILHY Wit h
the stator fi el d cradtechbyawindiagg oh ane peinate polspains. tRefdrirg wtRduss £5, @ d

determi ned by thegnogsl. ".hé%r ?t O%dg%nﬁ%@g&gdg}g@gg&ﬁ{ st?to?tﬁr“ ng mnet hod

is required to bring sync eqU|re
di rection. A®dri \@Sogeiricalytdisgiacet S0btodie absr mhrmlt 410bonTheccusrehi isvomet hi s i s

shown in Fi gur € Zfole E'PhaSS S iR elation to the mains current in the other pole. The
permanent magnet (not shown) in the rotor 100 has two poies, al:gned
diametrically. The magnet rotates synchronously with the stator field, with an
anguiar relationship to the stator field determined by the load.

20 Being an AC synchronous motor, a starting method is required to bring
the rotor to synchronous speed in a required direction. A drive circuit which
provides commutation to achieve this is shown in Figure 26. Corresponding
wave form diagrams are shown in Figure 32. The mains voltage polarity is
monitored by polarity detector 127 and the magnet position is monitored by

25 means of back EMF sensing in the stator windings 128 and 129. Comparators
123 and 124 detect back EMF zero crossings. The outputs of comparators .

127,123 and 124 are indicted by wave forms 32(b), 32(d) and 32(g)
respectively. Other sensors (rather than back EMF) could be used such as
optical or Hall effect sensing. The stator windings are switched across the

30 single phase AC supply by triacs 121 and 122 respectively as will be
described. Switching is controlied by programmed microcomputer 120. The
running direction of motor 78 is determined by startup commutation algorithm -
stored in the microcomputer. This algorithm compares instantaneous mains




wave form di agrans are shown in Figure 32. The mains voltage polarity is
noni tored by polarity detector 127 and the magnet position is nonitored by
25 nmeans of ‘back EMF sensing in the stator wi ndings 128 and 129.
Conmparators 123 and 124 detect back EMF zero crossings. The outputs of
conparators, 127, 123 and 124 are indicted by wave fornms 32(bjg I\%ﬁ( %Band
32(g) respectively. Ot her sensors (rather than back EMF) coul d be used

such as optweai/123p6 Hal | ef fect sensing. The stator w ndj re switched
across the 30 single phase AC supply by trasacs 121 and %ﬁ&%@bﬂgwi vely as
will be described. Switching is controlled by programred m croconputer

120. The running %&ﬁf@i on of )50r 78 is determ ned by startup

comut ati on al gorifhm "%%?8'8‘?4(8 WER iRFtanptgpeaws retar magnst posiiopqwatdimmT onpar es
i nstant aneous nai n¥2(8) @ 326Y)).20D6 alEHAR (k@S gald phises M@&ém?ﬂmoari tyb
wavef orm 32(b ' ' n:Te I r, pagnet position (wavetrorm 32

(()r 3298)). Tge)él \é%%@? E%?%?%‘?Q?i%%ﬂ?%ﬂvﬁem e which woyld e 32(51);
to the triacs 121 R{RAUSPSTS ring reqpirachdirertingul Treritiadsat qoerswhirch sk gnbe
produced i s 15 ¢ howl esmeis 5 ush B Houchich BbiSls Ot B 354,58, L U7 Ned

on, 5 wll remain%.until urrent through eac evi ce i .
resul tant stator ﬂ‘aﬁﬂﬁtj" R18 18w 28 WaMeloRmsa2R (\and BE(opHeey Bhitahih 32( C)

phase shifted in relglier fodhe tespadiee gas pigRils.ve gate signals. The back EMF
signal may be derived -enerqised stator, windings. It should be
appreci ated that the J&%\‘?nglf g@ﬁn%?%nuemﬁyggl ‘%"5'3%‘} Fﬂ'??&f‘%é’é’"‘emﬁ%ﬂwor‘t aki ng

power from the mai‘adiags. Jishavid be apprhciatedithatthe vidteceotniue @iseldb&inedivaaoer
St hes s ot S nt bbb R 15 b b ik 1 o
the mains. Wen t FPé pWE’rWWﬁ%f%FW“"@p ftheaneton cthefs rp@ltempr9sSi ng
15 frequency that syhtbesisd ammutgtiRfl wavéfofhsSrdi 8 8ffedt BurfoHl SUSHAN@tRedds t e
rotating stator  4he mains.
When the microcomputer determines from back EMF Zero crossing
15 frequency that the rotor speed is close to synchronous with the rotating stator
field the motor is switched to run directly from the mains as a split phase
motor without any need for electronic commutation. § will be appreciated that
during elsctronic commutation only one stator winding is energised at any one
time and this limits the motor power. For synchronous running triac 121
20 remains ON to connect winding pair 128 across the mains while triac 122 is
switched OFF. Atthe same time triac 123 is switched ON to energise winding
129 pair via resistor-capacitor network 133 which applies a 90° lagging current
to that winding pair.
_ To enabls the motor to run over the range of input voitége éﬁd outpui
25 power required, a method of limiting input power to the motor is applied. This
- is achieved by switching the triac 121 to phase angle cut the .éupply to stator
winding 128, so regulating the current magnitude and hence éontro!ling fhotor '
input power. :
With @ motor and motor control system as described motar torque can
30 be monitored to infer wash pump and drain pump mode conditions sdch as:
(i) wash pump Operating normally, (i) wash pump ventilating, i) low or nit
water in the system, (iv) foaming of the wash liquid occurring, (v) wash pump




\field the notor is switched to run directly fromthe mains as a split phase
'not or without any need for electronic commutation. It will be appreciated
that = during electronic commutation only one stator winding is energised at
any one tinme and this limts the notor power. For synchronous running
triac 121 remains ON to connect wi nding pair 128 across t hed BeMAYS20fhi | e
triac 122_is_ switched OFF. At the sane tine triac 123 is switched ON to
ener gi se WOMA{"AY® 129 pair via resistor-capacitor networizdddeoehi ch applies
a 90 lagging current to that winding p&fr. To enable the notor to run over
the range of input voltage and output 25 power required a nmethod of limti

I, ng nput powslocked srhRalB@t ' ' - Thi | s, achi eved by sw tching
the triac 121 to phase an |e(%cﬂ'i_fﬁ‘t.'ﬂ_e.EB%%?‘?@S@?’%B’l%%Hﬁiﬁﬁl@ﬁés, so
regul ating the- &Yt 'PSHN MREH P (il disin pravre blogkedtar stallechg not or i nput  power .
Wth a notor and noTmermetontorae iSKmhRSTedEs (ISR AREHARIOELAIAUS fan  be
noni tored to infgp %dﬂ-\‘é ang 1%5%? node. conditlgns such 'as: (1)
wash punp operafi ndﬂﬁorna B akibx §H&%Rﬁ“9&ﬁ?qté{?’wfg€°&(fﬁﬁﬂit9’asow or nil
water in the syds8l, gnd ¥, sadigi Whapithe hicrowmsiputer cothphres g vaLEgi the V) Wash
“punp 3 0 NAY 2008st8kiHb N/ 8 bl ocked oy stalled, (vi)
drain punp operating %rﬁ???e%vﬁwﬁgﬁi%% ap%ﬂﬂ%a&r&f{etq"ﬁ'nﬁ?ai n node
“and (viii) drai K2Ptnreiseder shpgential farque @utpphef themotor abihgtens, sambsi t or ed as
foll ows. Referridetgmiimed-i gure 33 each pole pair winding 128 and 129 has

vol tage and current ferred to as Va and la and Vb and I'b . \Wen
the m croconput er c%“n@a%gznqtﬁrerﬁ(}%lm © SiverseHiregtiontiontraining. Betsigtbup t hese two

phase angl dQ wi Methedris nachangedor Howetser whemesyncivahaiSor AdaP sPRAFGRLST '
Phe motor runs (reriodadid, 18 iPhite Becledll il Tre S70r Rles bapLE
to operate - that is, the motor becomes a single pole pair motor. The
additional complexity required to run on both pole pairs in the reverse direction
is unnecessary as less power is required to operate the drain pump. The
15 motor run mode for the applications described does not involve commutation
from the drive circutt, but in other low power applications the motor could be
permanently commutated by the drive circuit. The configuration of the motor
stator can be seen in Figure 27. Two orthogonal salient pole pairs 110a and
110b carry windings 128 and 129. The pole taps lie on & common circle of a
20 radius slightly greater than the drain pump casing or well 106. The salient
poles are‘made p of motor grade iron laminations in a conventional manner.,
The flux return path for the salient poles is provided by & laminated iron
ring 125, This ing also helps to structurally suppart the salient poles which
are shaped at their extremities to *dovetail* into appropriately shaped recesses
25 156 in ring 125, '
Ring 125 is made up by stamping a con_tinuous length of laminating strip -
(see Figure 43) with recesses 156 to provide for salient polé dovetails and
bending into the square ring configuration shown in Fzgufe 42. The blank
stator material is edgewise wound in helical fashion to form a stack of
30 laminations of the desired thickness with the square configuration shown and
recesses 156 in each corner for dovetail engagement with the salient poles.
In use on the dishwasher the stator is filed under the wash chamber floor
so the salient poles engage circumferentially about well 106 and this line up




10 nethod i s unchanged. However, when synchronous or near synchronous

speed is detected, and run node is selected, only one set of poles continue
to Qperate that is, the notor becones a single pole pair notor. The

addi tional conplexity required to run on both pole pairs in the reverse
direction is unnecessary as |less power is required to operateqtigy gggi n
punp. The %é)gph%k run node for the applications described does not 1nvolve
comut ati on romthe drive circuit, but_in other |ow powmeNzemobiscati ons
the nmotor could-be permanently connutaf@@'by the drive circuit. The
configuration of the notor stator can be seen in Figure 27. Two orthogonal

sal i ent pole pai mﬂwmmdem%epﬂdrwwmwu{gﬂdﬂlﬁgv Iy]gwyppl e taps
lie on a common %iéﬁtl%?()f a_ 20 radius slightly greater than tP! ain punp
casing or viel | . 108" RGNS FHaRRY matoy) s @bl te Reforpedin this matteyrwithethi r on

lami nations in a2d@ntagattiaonakymamo siatt seXihath thelwasteénanbep RtrBqdiel dube sal i ent

pol es is provi degh Y rddod RS 1.ng, 125, Thig,.ring also helps to
structural | y_support rc’?%et%rsﬁgl i en&df)'f)sﬁiegsﬂr' e\’/\}yl&c%% sg?aéatgagﬁ@dg%ftatpﬁ%\f‘ihe
extremties Yo " 581 9f thq wellowallp whishrie i bbymatbragiegh ecesses 25 156 in
ring 125. R ng 1Ppetationnde up by stanping a continuous |ength of |am nating
strip (see Figure Wth recesses 156 to provide for salient pole
“dovetails and bendillﬁ?& RRIEOR R agﬁﬂﬁ?‘%‘e??%“@'&PitﬁﬁP@FP@m‘@ﬁﬁﬁmsiﬂﬂ Fi gure
42. The bl ank sfcllews. Thedewienli7 issvithdgenifram the catsingta didldishal sfaasdiien to form

a stack of 30 | agkaritivi@ g.%éi,& Lckness wth the s re
configurati ? shown andmﬁur’lée)gvg%@gg.s F’m%%réwgroﬁ'ﬁmegrd%SQPgﬁg%ngagerrent
with the sal'f ent Siltaneously sealsagainst thp topdf dhaeednathatmiver 3.t Bfonsconmufer | | ed

under the wash chzonber irftla@8thd makh | AIRIGES erentially
about well 106 ap ° ahily $odch dQ%S%ﬁ%&:%\%@H% s

BT NZ6%] 00008 wPREep @%@ﬁﬁ%ﬁm‘?fﬁ%ﬁ 1 BeImELSIURINGSE 19 Liust  he wel |
A very low hei ghelowsheciake obthamgphorins 55.5 TR it VaVOR dgainEsnbd aﬁnégi S matter
fequired due. tonrhes Mot sl sITcCocRvE srefpun eifletiahe Kikpodte at ed fr om
the stator By thePntgliadyoierrefsvatdr disharges intothb westvitiaibet 8 endyfbeluagd Mt or i r
g2, tqlog;] at iso n_ fof RSinG vidshiAB, & st i IRRIAG weBfiRg i ellrecInd BEcaRl SSeNt
| - motor 78 is switched on to rotate in the appropriate direction to cause the
wash pump 95 to operate. As a resuit of the wash pump casing bsing formed
by part of the spray arm there is a reaction betwesn the pump impeller and the
20 spray arm causing the spray arm to rotate by partial fluid coupling. At the
same time the wash pump causes discharge of water from the spraying
nozzles 76. After spraying the soiled water returns to the lower part of the
washing chamber, passes through the aperiures 81 in the fitter plate and is
drawn through the passageway 80 into the wash pump to be recirculsted.,
25 The wash cycle is substantially similar to the rinse cycle except the water
in the wash chamber will be heated during activation of the wash pump. = .
' When a cycle of washing has been bdmple{ed, for éxarhple. acold rinse,
the electric motor 78 is stopped and its direction of rotation reversed. As a
result the drain pump impeller 101 |s operated to drain rinse water from the
30 wash chamber through the hose 37 for delivery to waste. After drainage has

been completed, refilling of the washing chamber takes place in the manner
described. '




follows. The drawer 17 is withdrawn fromthe cabinet 4 and di shes stacked
in arack within the washing chanber. The drawer 17 is then closed and |lid
66 (10 sinul taneously seals against the top of the wash chanber 3.

M croconputer 120 then initiates the manually chosen cycl e ofgppayapigons.
Inlet valve 51 is- opened causing the water tank to fill to the [evel shown

indigure kr1806) USt below the | oop of the syphon t i nl et
‘valve is a éign opened and tank 33 filledguntil syphon%’%@%@ﬂ@gV\hereupOn

the inlet valve is closed. The 15 controlled volunme of water discharged
into the wash chanber 3 may be used for rinsing or washing, as sel ected.
I f rinsing washi ng iAtthecpmpiationohthe magl progeammetherdryida tyslesnimmeneas. on t o

rotate in the apRRIGnAhS olhESENapbised HyaHS RostddSl héé@ﬁ*l%QWEP? e operat e.
As a result of the vvashmﬁ%np casi ng bei ng forned _lﬂo_gﬁepart of the spray arm
there is a-react Phlogdt W“'t‘ﬁ%'spﬁﬂ%“'f‘ﬂﬁgpl"@eréﬁ% copmepral 3w causi ng
t hehspr ay arm t ocoataht avaar yapolr ialthé W?Jpﬂohn@d dﬁer&i’ﬁwﬁnar‘ﬁét&iri;sb fTEf t he
wash punp causes_di fr t he,.sprayi nozzl es 76. After
epr oy b ng t heb o PRIFRRRRLAGHE:. 1K SR hifu SRl el Bp Lo e,
chanber, passes tishwaapler.t\Wherdpe dtyingeyci8 ks completer the titaaver p7 inbpersddinds  dr awn
~through the pasSgﬁ%%éﬁ%&&ﬁ%ﬁ%&ﬁ@%hfoﬁﬁg@ag Bedigqr ecircul ated. 25 The
ally simlar-to t (

wash cycle is substanti e rinse cycle except the water in

the wash chanber wi | PetBgeR@ae o disnenspdaibta e wasiingrchembenBs HsHOHp.  Wien a
cycl e of washi ngdbefehedisperasidueh @s that AisclexeITh lokher duE RbW ZehiASERatbite

e g IR it 2 ST e S R S (15,
the 30 wash chakbent Specifivationt2385¢Hodaed T2 Jww 1981 very to waste. After

Tt he anner - descr hay H wigh chly g slcal e ORRLAIE R BB B0 " 55
At the conpl eti ofCitpd p3chis Bakeut beleWi amme the drying cycle conmences. Water

A 1 e i ks T, 2
sipoad. The is filled with cold water . The conmon wa Wi
cool and vvatqg.r v%boupo'i‘tFP“?th‘"&Qﬂﬂ%l?t ?‘ﬁ'ﬁ?ﬂjé\é‘g‘oafw ape iy fils) (At rinse 5

condensed t hereon. Thirerdpfivuptepretdypharesuintti@nygetiototisepat er vapour fromthe
' : 3) Wash pump starts for a cold prerinse. No heating occurs. 3 minute o
duration. |
4)  Wash pump stops, motor reverses and pumps out wash fiquid.
20 5)  Tub refills and wash pump re-starts for main wash. Heater switches on,
until temparéture reaches 65°C. At 45°C the detergent dispaenser
releases its detergent.
6) When B5°C is reached, heater tums off. Washing continues. Tank filis
1o pre-syphon point and is pre-heated by the hot wash liquid in the tub.
25 7) After 5 minutes after reading 65°C, washing stops, motor reverses and
_ drains tub. ; o _
B8)  Tub fills with pre-heated fiquid, for first post rinse. No heating this rinse. 7
| Tank refills to pre-sybhon point and pré-heéts. o
8)  After three minutes washing stops, liquid pumped out, pre-heated liquid
30 fils tub. '
10) Final rinse begins, with heater up to 65°C. At 55°C rinse aid is
dispensed.
11) At 65°C final pump out ocours.




di shwasher. Wen the drying cycle is conpleted the drawer 17 is opened and
t he di shes renoved for storage or for use as desired. Detergent may be

di gpensed into the washi ng chanber by use of a detergent dispenser such as
that disclosed in either our New Zeal and Patent 10 Specification 234271
dated 27 June 1990, or preferably our Now Zeal and Patent Speoat?]

2385G4 dapwedskzredune 1991. By way of exanple only a typical N%r ogranme
for a noderately soiled load is set ouggbelow 1) Di 2100908 aded,
programe sel ected and switched on. 15 2) Controller turns on inlet vaI ve
and syphon starts and tub fills (tank already fill up to pre-syphon point
from previ ous ud®). At@mnn whppmBotr taok frefills & prelsyplrepsintE. drjlag heat | ng
occurs. 3 mnute dofimentes, VVASh punp stops, notor reverses and punps

out wash |iqui d.l Af?% Tub refllls and wash punp re-starts for main wash.
Heat er swi t ches 'gn, M ARRPXTIElRY SP mintes. F"é‘élb‘ﬁ%'slﬁ%ﬁmmm%bmesw det er.gent

di spenser el easesThis progetrenaiasta dirptiof &t pPlofifrately 35AMIRE andGalfr turns

of f. Washing coggd II's to pre-syphon point and is pre-heated
by the hot wash g§3l§§-{ %Kvaft%f 25 7) After 5 mnutes after reading

650C, washing sPB¥ANTAGES: reverses and drains tub, 8) Tub fills with
pre-heated |iquid, 'fﬁér dfshw&hsrpgstmer bRs8nt HQer%ﬂS tétngaéthihsor{ 35 Gope 121K

refills to pre g%{nlné re heat s Three m niteg washi ng
stops, liquid p 8 lpg@gmdw,tqgesgo f| I |s tub. | 10) Final
i nse be?i nsl, wilt h Me;tw:er up to 650C. Al 550C ri n;g/ iu (;OIGSPC?'} ilggg}sggooél)
/-6%06?2)C A![ ﬂj;o nBIUgF f@% oﬁﬁ Qﬁéh%@a%ne(%{%ﬂr mP%F‘i tﬁ? E’V\Qb"qﬂ?déﬁ%r?'ﬂfﬂﬁ clydingt and
drying cycle commeydwed far Ipniattingrdyapmiceeblyid ebritais Gauid mLth@SystéfcﬁlSh load is
;SS?XXT g{i t ;F;m\?/,g' n*f}h&?)gghéarﬁﬂt magiﬂ%'t SyttnPSHoABbe Ridtor & Hh hipata ely?lfﬁgh
efficiency motor which does not require forced cooling.
. The chosen pole configuration allows for the shallow height of motor (in
15 the axal direction)..
Simple and reliable electronic starting method. ,
The motor- operating principle ‘and self mOnitorjrig system ensures o
constant, synchronous operation. I asynéhronous running is detected, |
the motor will stop and restart automatically. The motor has two pole
- 20 pairs to achieve the high torque required and has the second set of
poles capacitor shifted S0to minimise the electronics required.
. \QIhen running in reverse, the motor uses one pole pair to also reduce
the electronic componentry required.
Washpump/Spray Arm:
25 ®  The placement of the wash pump inside the spray arm removes the need
for any of the conventlo“al pipework oonnechng the two dewoes This .
means ' that there is pracucally no ‘dead’ voiume in the system
mlmmlsmg the liquid volume required for the pump to operate.
. Also, this absence of pipework means losses are minimised ie. high
30 hydraulic efficiency.
®  Spray arm rotation is created by the partial fluid coupling between the
wash purhp impeller and the pump volute. Rotation speed adjustment
can be made by using a small degree of reaction from jets. Normally in




5 usage is 8 litres of water. ADVANTAGES The di shwasher of the present

I nvention, at least in one or nore preferred fornms, has the follow ng
advantages: 1. Mdtor: 10 The permanent magnet rotor runs in the wash
liquid thereby precluding any need for contacting dynamic seals to contain

liquid in the system The permanent nagnet, synchronous BYyPg AR08 s a
conparati vel 2}1 ef ficiency notor which does not require force cool i ng.
The chosen I

figuration allows for % e shal | ow heP§HNZB3/00%0% or (i n
15 the axial di rection). . Sinple and relTable electronic starting nethod.
The notor operating principle and self nonitoring system ensures constant,

synchr onous operat|omnoién@@ym@rhtéeﬁwmpruyﬂaéﬁé@até§mﬁ§th§t§&%€'lowtﬁé& tor will
stop and restart aut Qiat caII e not or oI e 20 irs to achieve

t he high torque reqw re %%é t %SE@EO?TH‘ E%tm‘ﬁ‘f' Ao acfa¥® shifted
90-to mininise the elwmﬂrsmvemmousw\empmmmmm Suel §ysteins t he

nmot or - uses one pol e RAd fishvadth ébu%%i’”cﬁ oni ¢ conponentry
required. 2. V\ashpunp/ Sp[?ay : ﬁfon&JI}g%gArfagﬁésr of the wash punp inside

the spray arm renmove®t h@%‘é"é‘&?al %Per&ﬁyirwenmése@m@rwmmad spriapewor k

connecting the two demngeeciudbbitte poERANE dfHaLighhG bR ekFerhiPEbmsatk| Y no ' dead’
vol une in the systemdlsw mS|ng the I'iquid volume required for the punp

to operate. Also, this a S&nce of pi pewor k neans | osses are mnimsed i.e.
high 30 hydraulic efti cifesmfien coBpicatedainemost aucounts fosinefficieriors thyudrhe

partial fluid coupli m,thgﬁidg@g\ the wash punp inpeller and the punp volute.
Rot ati on spe@d adj UStcEE can be nmade by using a small degree of reaction
fromjets Fmal 1y % 370 Rieypbingdstwepptipspine anbsmay AnYisE 0BO0®IUMe31  pri or

arrangements the purmorlvsasamgﬂiéi@ﬁah@oyﬁbges%ﬁénﬁ%%ﬁ@@'h %W and
i S er

connected to the spray Sone s have
the punp housing as part i%? p'%leﬁ%" UO'S%(:‘EF’%%W@&“W“ form, is aimed at
overcoming these disadvantages and providing the following further

advahtages.
15 8) A pump and spray system wherein centrifugal type pump is
. mounted integrally wrth a rotatlng spray arm. The pump discharges the .
wash liquid directly |nto the arms of the spray arm without mtervemng :
plumbing.
b) The compactness of pump and spray system facilitates maximal
.- 20 usable space within a given dishwasher height or for a given icad
capacity thus promoting the design of compact dishwashers,
c) ~ Because there is no pipe work between the pump and the spray
arm and hence no frictional losses the overall efficiency is vastly
improved cornpared to conventional systems. This results in smaller
25 power requirements for the motor.
d) Because of the lack.of pipe work there |s an absolute minimum
volume in the system requiring ﬁlilng before the system operates which
facilitates low water usage and reduced energy consumption.
€) By virtue of the fluid coupling betwsen the pump impeller and the
¢ 30 pump housing, power to rotate the sprz-;y arm is transmitted from the
impeller to the spray arm. Therefore conventional reaction jets which
may be used but are preferably not used, use additional wash liquid and
do not usually contribute to the wash action.




are di sadvant ageous for the follow ng reasons. 5 a) The vertical space
requi rement of a separate punp and spray arm precludes the possibility of
designing an extrenely conpact dishwasher. b) The often conplicated pipe
wor k accounts for inefficiencies through friction |losses._10 c) The

pl unbi ng between the pipe and spray armis a dead volune 98rMAYa&06 ng

| i qui d and vppposess efforts to reduce |iquid consunption, The present
invention at least in the preferred formasds ai ned at O(,g/@%%{tﬁbost hese

di sadvant ages and providing the followi ng further advantages. 15 a) A punp
and spray systemwherein centrifugal type punp is nounted integrally with
a rotating spray arm? Thi ISRRSHDEIS eraduge thetcampleteammy anfismayisyseat by | nt o

the arms of the spraywapatsyoh Bsthg tHatspFayeRn Hm md&ﬁfﬂ%'&ﬂd ﬂp:,)‘_,,ﬂjmet\wcnorrpact ness
I 50 usabl e” space wiHin a

of pu and spray s e aci | jtates nmaxi ma

gi vgnmd)i shwasE\eryhe?/gg:atﬂ&i;mglteé?%?%ﬁembsatﬂere@éﬁ)%inﬁ'ﬁwﬂf@'@r onoting the
~design of conpact di ShwaShasidsthe pymBeefurstion besagsd o allodRaas RS ki thgt Ween t he
BT chency | & vaet 1y SPIE 886 o4SRGE ulbmbblel bRt A8 Sioapar ars - Thi s

efficiency is vastly _inprov nmpa 0 con
results in smaller 5k p aty &aiing mestemes fara tiugmprendra sphpy Benastse of the
| ack of pipe work theveldsds an absolute mninmum volunme in the system

requiring filling before system operates which facilitates | ow water
usage and reduced en@r gyﬂédéﬁglﬁgﬂﬁ"iog]ﬁ. 5B%B9QSWW{?€“{B‘PQPH€S-H ui d coupling

bet ween t he p;mp irrpg}bl ehs ap gonrvetigs qme:ﬂacdsmbaﬁz,ee@mum@omi o8 ]Ehe
spray arm i siot ransm iwoBdardd - o th ray arm .Therefore
conventional reaction jets év%i%ﬂﬁ Vr‘{ggpgee ‘%’8‘& Qoulgﬁlgea%g ‘@‘%"&‘Pﬁﬂe&&r MRot used,
use additional wash PPUtRioLA#s Biseea issembyed. contribute to the wash

acti Fni 0 MAY -2086 V\Eb@ﬁ’dbie’&tﬁgﬁrasrﬁr?g b 8 obbratewil\ B VeRtiSinh UGS the
conplete pump ant SPhAY wi iy minimal suction head available, a large intake area for the

pumpis employed. The pump intake is an annular area at approximately
15 300mm diameter and approximately 7mm high. This allows for a pump
performance in the range of 65 litres/minute at a head of 2 metres that
requires only 2 litres of liquid in which to operate. B -
. The wash pump impeller is of the mixed flow type, with a radial
centrifugal outlet and an optimised axial flow inducer at the inlet.
20 This inlst inducer benefits the pump priming in the wash mode and helps
. ‘prevent the spray arm volute priming when in the drain mode. The drag
created by the wash pump in the drain mode is also reduced by the inlet
inducer.
Both these benefits reduce the drain mods power requirements, aiding
25 the motor running on one pair of poles - as a resuit of the improved
priming ability of this‘ pump, the wash pump intake is successfully located
below the wash pump housing. ' ' '
Drain Pump:
The drain pump impeller is an adaptation of a paddle type pump that is
30 optimised in such a way 'that the maximum pumping performance is
achieved in the drain mode, yet the opposite direction i.e. wash mode,
no pumping occurs and low drag is generated.




two Parts, one being the spray arm punp housing and the other being the
punip inpeller, the systemis therefore intrinsically sinple. 9) Should the
punp mal functi on because of a blockage, lifting off the 5 spray arm
exposes the inpeller and other parts for cleaning. h) Separate bearing
systems for a punp and a spray armare avoided. |) Ratiordl M&%tdBn of
parts reduces manufacturing costs. D As no connections are necessary

bet ween t he WRit#120%t | et pipe 10 work and spray arm whi CRCTANZO2(608I | y
outside the di shwasher tub the,. potentiaP3of leaks in this area is
renoved. To enable the washing punp to operate w thout ventilating (punping
air) and with only mn Agl 1 fheadik L area for
the punp is enpl oye(rjq.ﬂy'ljﬁg dﬁﬁ%&{eﬁéﬁ%{gﬁ?@ an %ﬁﬁau‘ﬁfr,@é}?gggg? H;%’gérﬂ'g?(i mat el y
15 300nmm di armet er and™a|5rtostite & PIRUNHETYR. PowRr evaibiga drivsy tha waehm
performance in the rangg.of 65 litres/mnute at a head of 2 netres that,

requires only 2 Hres_of liquid in ich operate... The sh_punp inpeller
is of the nixed ffowSThfp ain\ne 9%“%“@?51"“*‘@8#5?9’%[‘!&5&“ %{'}V‘f‘t” tﬁﬁ an
optim sed axi &l feow Theddreierpuealp Hoasing id istegraR @it thiegnétal kdusingcamdaentoenef i t s

the punp primng int Wasty hel ps prevent the spray armvol ute
primng when in the r§|nn m)ggaq@ﬁg& rr'ag created by the wash punp in the

drain node is al s8 r B they drsiie PURPebecanfy biosked, Hammed Hefs EEQgER Y t S
reduce_ t hef dr a: N NDdesdradiRg nrclgq%rd@ﬁggbgbyabﬁb‘glgb m%_Ssﬁréyearﬁg?fg!‘mé e tn% on
one pair of poles - as_a res rove ng, abili is
purrpl,o t he vvagh punp iﬂlﬁtﬁk‘lgg r@**@@@%%%%“??ﬂéa?ég& %%F%Watnﬁgsﬁ%&%'punp

housi ng. 3. Boai n Punmvedihg tis afratn pump hogeiig ¢00 méichnalsael dptrat thenrotdr - a
paddl e type punp thath&&in 30 optimsed in such a way' that the nmaxi num
punpi ng performance is %Chi eved in the drain node, yet the opposite

direction i.e. wa®h ntgen draimcpymmsgsantup, @0y upwanierhail pisentdythedrgepumated. 3 0

MAY 2006 f;ih"sii WO g{ 3&59@ UBM%%QW rotoPaind the motor housing. To
i»hwzi check the flow of wash liquid through this path after the air has been
15 passed, a centrifugal pump impelier detail is moulded on the top facs of
the motor rotor which in effect opposes the flow of any liquid trying to -
escape. . | ' : |




The | ow drag generated when the drain punp is operating in reverse neans
that there is maxi mum notor power available to drive the wash punp. The
drain inpeller detail is noulded integrally with the notor rotor. 5 The
drain punp housing is integral with t not or housing and central plain
bearing for the rotor. Should the drain punp becone bl ocked, janmed or
require any servicing it can be acc€F§ by renoving the sp$&wM%ﬁﬂBW5, t he
filter plate 104 which will also i e notor rotor 100 off its bearing
shaft 99, 10 revealing the drain punp housing 100 which also fornms the

r ot or hou5|ng Upon drain punp startup, any unwanted air present in the
drain ca éfg%%w@gu@pmianﬁ@ehavm ﬁDWQBhr@?@ﬂbﬁhd3ﬁ H@\fmﬁ(ﬂfﬂ@@us(ﬁ% To

‘522‘;2;4@ artefl o edBimaddle ohibRisch e, WesnBd' shid Wifiin oieflobeS] il o
thes rmt;ﬂﬁmb@ﬂ%y Wﬂpﬁﬁhp' Ng@ffﬁ@ﬁh P enpelléhes) ém QriveRYby iz bR chrid infidtok

escape. A washi ng appliance havi ng a wash chanber
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2. A washing appliance according to claim 1 wherein said casing (106) has
a cylindrical wall and said cylindrical wall separates said stator {(111) from said rotor
(100).

20
3. A washing appliance according to either of claims 1 or 2 wherein said
rotor has a drive shaft (99) which extends from one end of said casing (106) and

said drive shaft (99) is drivably connected to said impeller (95).

25 4. A washing appliance according to any one of the preceding claims
wherein said casing is located in a central position under said chamber floor (82),
said drive shaft (99) projects from said casing into said wash chamber (3), and

said impeller (95) is mounted on said drive shaft (99) within said wash chamber (3).

30 5. A washing appliance according to claim 4 inciuding:
a spray arm (75) having liquid discharge nozzles (76, 90) which is
rotatably supported in the bottom of said wash chamber (3) for rotation about said




(100). 20 3. A washing appliance according to either of clains 1 or 2
wherein said rotor has a drive shaft (99) which extends from one end of
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wherein said punp casing (87) is integral with said spray arm(75) and is
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wash pump impeller (95) and an aperture in an under surface which forms said
pump inlet (85).




