.SEP 2006 " DI SHWASHER' FI ELD OF THE I NVENTION This invention relates to

di shwashers, and in particular, but not solely, donestic dishwashers. 5
DESCRI PTI ON OF RELATED ART Conventional donestic front |oading di shwashers
provi de two racks for stacking dishes, one in the |ower zone of the wash
chanber and the other in the upper zone. Such dishwashers are normally
designed to fit under a typical donestic kitchen bench top vw:tsrg ; g&%i rum
hei ght of 900nmm Generally the lower rack is designed to take®arg

di shes, e.g. plates up to 10 280nm i rldi aneter, and because of the overall
hei ght limtation the upper rack can onI t ake | ower height dishes. Such
di shwashers lack flexibility in I ERannot efficiently wash (in a

si ngl e waskjeidh ek apsveredenup of a mx of di sh sizes ot her than that
~dictated by t manuf act urer. For exanp a load of |arge dianeter plates
exceedi ng t he ﬁﬁ%‘é‘?m?%éetlat%gatﬁ dbséwasﬁfér&d"ﬁ‘%%lﬁfr&ﬂﬂﬁrﬂb‘lt met sdkerdomgdik nust be

cl eaned us'ﬂl@lg;«atsm conpl etely separ ate wash cycles, 15 even although the top
rack co s not feasible to | oad soiled dishes

unl ess D@?gﬁﬁ?@lﬁ}}ﬁa@ﬁ@lgign renoved. In addition it is not -
ef fici ent to V@fﬁxhedueﬁfsd(ﬁﬁb@t[tffo!di1bad1n|gﬂﬁlii&she\/§ﬁgﬁd’ﬂdﬂgwdfht&§fob@acﬁiﬁé&ﬂlé@d until the
di shwasher has_ been conpl et el f|IIe e flrst two praoblens identified
above can %“eel%t\l/méir%conﬁmt tl?dvﬁ‘gy Byplhgn 15%? ofn the UPRSF Zong- Ch(f'ilsg}‘l’@\?&%’ﬁers
However, casomnty Sqagcel thdit iodes a t;@inaldlomesﬁeanchreinb&cﬁ ®phath AnMdidirh e opt i on.
The 20 pr n ion oposes.a sol uti on to t abov robl ens by
provi di ng gel‘%% Efdoﬁ' %"ﬁr\fxlgyﬁ% Bwe” EREHYE B ed%r%‘cﬁglggs orfe? ﬁ%ﬂ‘ﬂ’l Bin a

t wo- nod{l eZEiﬁlamrm dfﬁh@cdb@kbaash&fthasvwﬂl heightylinlitayenhies u@per rack ean@hly@ike t he opti on
of "over a st Iy d |l ow a nch.
Const ruct i %ﬂ’ t{?%g{ﬁlsg% %%Fg]ﬁ%a%gﬁMﬂ% ng:[gap'g]e CéurmeOt Eh‘:lenhﬁw%sgﬁg?r aints. In
nost convesitdloraih) disk hads edesupcd poneritdshsizehothg tbdmethwa:sdnatq:mwpthand drain
punp, 25 t i under the wash
Chanber _t har g £ 83506 At B8 bl 1B BB e (RHREFSBEC ch
chanber . I@?Cmﬂgﬂﬂ%mt@SQW%rwbmu@he(éQanedaiswg washmplndly sepaiare waehpslesdr i ven by a
comon ;5 ndygh bl@ﬂuémtlp{op@;{cg CQJICEGJQWFMWHGP I i2hdt feahgﬁ% Hd goﬂéd S&ghcg he wash
chanber and the nbtor is operable ‘sub marged e wash water.

di sadvant atjeesdpill deang! dishastagatirgt semoried. nedditiongt lswszﬁ@mt tmesbﬂessstbatf@lﬁ fromthe
wash i qui Qads%ghmg%umeﬁbf@iped%ﬂﬂ% RRGLALARs Wk Ebn@plééfpﬂﬁé‘ ged notor rotor
and a stator external to the puihp casin di scl'osed in EP 287, 984
(Askol | SPA) . Thewest e prabiess ilgpiict alpye f@gepwemﬁ@@ ome exjent bphapwrceé  chanbers

for the nD&MishO4sRdrs. ROG R B8R AnBRE 8dtort SR GIeh VB ¥ 180G iabiS opi8h. 18ASYy to
servi C% i n use.

present invention proposes a solution to the above problems by providing a smaller dishwasher
intended fo 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.
Construction of a low height machine imposes severe design constraints,
In most conventional dishwashers components such as the wash pump and drain pump,
25 along with associated electric motors, are mounted under the wash chamber thereby
consuming height which could be available to the wash chamber. In US 3,587,939 (Nystuen et
aly wash and drain pumps driven by a common induction motor are disclosed which are
located inside the wash chamber and the motor is operable submerged in the wash water. A
disadvantage of this system is the need to seal the motor stator from the wash liquid. A drain
30  pump which operates with a submerged motor rotor and a stator external to the pump casing is
disclosed in EP 287,984 (Askoll SPA). However this pump requires the use of two separate

chambers for the motor rotor and pump impeller respectively and is not easy to service in use.




-:6 SEP 2006 -2 Further, it is not possible to use the notor disclosed
to additionally drive a wash punp. EP 76,739 (Esswein), EP 268, 835
(I'ndustrie Zanussi) and US 3,810,480 (Smth and Faust) disclose other
constructi ons where the wash and drain punps are driven by a comon notor
where the direction of rotation of the notor determ nes which gyﬁg i S
operabl e. These 5 constructions do not significantly reduce Fdﬂ%*
requi renents of the wash system US 3,645,453 (Mirgan) and GB 1, 119, 449

di scl ose di shwasher spray arnms whi ch2+4 ncorporate as an integral part the

casing of the wash pur’r_’g}@to produce a _| ow hei ght wash punp |ocated within
the wash EREITHES nALRRRED's fo use e @gtos fisqlespisto pddiinnally dived ash PB%Per nal to t he

wash  chanber Epmgl73hEssveiay EP 63,8850 maaiicCZa5@8 afdoUs § B 440 Shintmave shaft
where it Eas ﬁ:lss into the 10 sh chanber. A small top | oading di shwasher
(" Bauknec “8§ gpse EﬁfP?SHﬁcWSc efp the yash W&W‘bﬂ.‘l‘ﬁ’@&ﬁ? griven RYf OBt 0 be

ext ended hoenwhdiethe dipbimrotrotlosdfiides i agerharnwiBphpcd dpeble. iyiesehi | i ps
Appl i ances ut. this does nqgt address. [ he proble outlined above, and in
parti C§| a?ér’ts&f%i?rfsgg nmﬁ?@%@@%re??qcttheﬁ’ﬁléﬁt\ﬁﬁglﬁerﬁ%&s YRyt er cupboard
openi ng and cOsp|6es,es3vwiMdaghnpail GIDf, 119He19 didlosmdiktivishef kR irhie waitpboard. To

al low for.accurate neasuri of. h Iiquid volunme nd. pre-heating of

wat er bef OF &POTF23%8 g}gel%ﬁap%aﬁ i ncfasdn%@ ﬁ’SFV awg?ﬁpt(?ﬁﬁ’%‘%ﬁowﬁ“f”g"?’a 8%A to use a
separ at e Wwabtet withirstee wash chatnaerkHdvedler, thasospsttihareduirt s abvod edtemal tekhevadser  suppl y.
Such syst r isclased in .DE 3,531,095, .GB 39, 083, . 2,139,084
(Bosch - Si er?grnagsiﬂjeéﬁerdt o OF nélclsjesagfotr) egll??: H%vetsg%féw T91 BETR €0l d 20 wat er
t o conflensieshgtambeat er vapour in the wash chanber during drying cycles is

di sclosed in SN Slepens) .. In.all,.of these arrangenents
fabricated rre‘?a Ittépnléés}a% ;hgsgﬁésg%%%}gv\%" %ﬁ?t E{ng?r%lﬁlﬁ%‘gl %ankltﬁher?é pg’f)ar\(}vash chanber
and thi s pncsbéaods exndsfl domuthe pupboad bs slidey hasdred yasaivraldlyePhilipshwasher s use
netal she i .5 i . | oor of the
nash chanpppuikch 85, A6 for i AU PR B TIMAOL R BRONS B 00 Ui ng
25 thick piersp tiédhesyash shaghberdisli afterccuphard operiisg and teempl@e otithdrewe of ehave been

used 15 VepihideRWmRAVEELARP! | cations such as in energy regulators. US
4,843,218 (Bosch - Sienens) proposes the use of thick filmtechnology to

fabricate an Bl ey firecegiskicpygried b rashiiquidue ime pridpre-lgptingdbeater hefere  however ,

envi sage @ iddupkd ihlolaof ©3h Sl PR b e AR E Rl Wiy By @ribfeg NVWRShET
where efficient and direct heating of wash Iiquid Is required. 30 SUMVARY

OF THE | NYeERfiediquicolil sold wvaisp pupely- Sich sypemsagssdissiossdip &t 3.8H.008 @B ovi de a
di shwashep, 139088 GV 1 59,32 (BRBE- $i8)ens). Further the use of such a tank filled with cold

20  water to condense out water vapour in the wash chamber during drying cyeles is disclosed in
DE, 2,730,489 (Bosch - Siemens). In all of these arrangements fabricated metal tanks are used
which are mounted on a metal wash chamber and this increases manufacturing costs.

Currently available dishwashers use metal sheathed resistance heating elements mounted
above the floor of the wash chamber, It is known to fabricate electrical heating elements using

25  thick film resistors deposited on a substrate. Such heaters have been used in very low power -
applications such as in energy regulators. US 4,843,218 (Bosch - Siemens) proposes the use of
thick film technology to fabricate an electric cooking element. Such prior art does not,
however, envisage a thick film resistive heater for application in a dishwasher where efficient
and direct heating of wash liquid is required.

30 SUMMARY OF THE INVENTION

Itis an object of the present invention to provide a dishwasher which will go some way

towards overcoming the abovementioned disadvantages or which will at least provide the




t owar ds overcomi ng the abovenenti oned di sadvantages or which will at |east
provide the S E P 2006 -3 public with a useful choice. In a first aspect
the invention consists in a dishwasher conprising: (a) a wash chanber
adapted to accommpdate di shes and within which wash liquid is circulated,
sai d wash chanber having a floor which is dished upward in the centre, 5
(b) a rotatable spray arm having liquid discharge nozzl es whi=ghSiR Ascat ed
in the bottomof said wash chanber, said spray armin turn conprising a
hub portion and at least two dianetri8ally opposed wi ng portions extending
outwardly therefromtowards the side walls of said chanber, the hub
portion nouPiolgvdha el ¢heitar dl y di shed portion of said chanber floor and

sai d wing portiRasissharede Mot babist heyidnaes dayanar d y away fromthe hub
portion 10 substantially parallel to the dished curvature of the chanber

floor, (c) & radkval tRmicrsdiredtn arAsmmodits diphes apspwithis whick wash igidve the f1 oor

of said chashgkted, ssd&bshicAabbet ROink @ WBStwHRAIiddished uPfd ig ideCi@r vertical ly
supporteg d'@s/h is sybstantially above the i of the top surface
pr

| owest point

of said aPRyRos SPRy Vil divhacsepprales whighs lpcatpin the Botlompf t h wash -
liquid, 15 {a&) washShhahbegWadeptah 1paRE ake cahapmg ehiBCGloftios ®hLOleadt @ko dri Vi ng
sai d punp Ig)cat ed under the upwardly dished portion of sajd chanber fl oor,
and (f) t he™®BHFTGLIPRPSCOH SR ‘ﬁﬂt&"ﬂ}é@iof“iwﬁﬁuyd ergfiom lepgrdyhesidgvaliiat el ectri ¢
nmot or bei ngsaglehimtehate hut fretidlinsasce the watdlyalishat foaidh of saldRmniget Mor t 0 t he

| owest point of..the t surface of the spray armis of e order of 55 mm
20" T o sectidud ¥R epMPrgtied §b PO SraP e R v b S R ihce. havi ng
a wash dbanibstantisltigptabe td e dicleo mredat ef idxiheabes flbe, be washed and within
whi ch wash }iquid is.circulated a um. havi ng.an i nmpel.ler, said punp
driven by aCS el &¢ C?iwétglr?osfu grc ?m%ﬁra‘?lé%lisé? O?ggls?eﬁ a%cﬁ’gfhze%ggﬁn‘g S%?}bal""bﬁas a rotor,
sai d i npel | exh ihat tierlpwabpojnt obHanm eicduind vdridcaBpsugpared dich is Afbstamtially dbopethd er is in

conmuni cat i it | qui d 0. id wash chanber, and said notor has a
stator whi cﬁggs\g%%%togﬁ\?\n%tpﬁhlgﬂg% S?lgts r?yaélﬁlti which is nounted exterior of said

chanmber sucd) t harunhehichpmiversesvaidlspay @m obtwasteliqughi d stator and said rotor.
R A e S R L L
ci r cul at ed, upeHaeiyatithed postéas of rid dhambeBGoqradnda non- magnetic cylindrical ly sided
wel l'i's proviged tﬂe@o&f@ﬁraﬁdnqgﬁ J‘R;(taﬁ)@iitign & %gpc%}’amn and electric motor being such that
the distance from the bottom of the motor to the lowest point of the top surface of the spray
arm is of the order of 55 mm.
20 In a second aspect the invention consists in a washing appHance having a wash chamber
adapted to accommodate objects to be washed and within which wash liquid is circulated by a
pump having an impeller, said pump driven by an electric motor, characterized in that:
said motor has a rotor,
said impeller is drivably connected to said rotor,
25 said impeller is in communication with wash liquid in said wash chamber, and
said motor has a stator which co-acts with said rotor and which is mounted exterior
of said chamber such that the chamber wall lies between said stator and said rotor.
In a third aspect the invention consists in a dishwasher having a wash chamber adapted
to accommodate dishes and within which wash liquid is circulated, characterised in that
30 (a) anon-magnetic cylindrically sided wellis provided in the floorof said chamber,
which well forms part of said chamber,

(b)  an electric motor for powering a wash liquid pump includes:



which well forms part of said chanmber, (b) an electric notor for powering a
wash liquid punp includes: ---------- - e
8 SEP 2006. -4 (i) a rotor mounted within said well, said rotor having a
drive shaft and (ii) a co-acting stator nounted outside said wash chanber
about the exterior surface of said well such that the cylindg Etpsgm%es of
said well lie in the rotor-stator air gap, and 5 (c) said punp-has an- -
inmpeller directly nounted on said rotor drive shaft. BRIEF DESCRI PTI ON OF
THE DRAWNGS Figures 1 to 3 show a sel-ection of ways in which di shwashers
according to the present invention can be nounted in nodular fashion-in a
kitchen installat®Pon; 18 ggruedvithin sgidyeflssidaptpiimviag a ey sbift aad cabi net f or

a di shwasher accagfli Ng 4 Qo-hdwfly kiatse Nthdu@Rd ouiid WMi€ washl hadbed LRGE gAMaLt i C Cross
secti on of one. enbodi nent of a di shwasher accordin to the invention

showi ng a wash system p%?qoéq“ﬁﬁcemﬁaﬂd‘ﬁgwhfﬁa%‘iﬂl riga pidesef saidefures 6 to 8
show t he d| shvvasher of ¥ igWHeQotbr- J@ﬁ@r\agggb fadl | retraction and full
Wlthdra5 in partl ul ar show the wash_system drain hose extension; 15

Figure”9 is acbl FR B4 @0 ERas ‘EI‘PIYSTﬂYt"FFé‘“\‘R%?IbSrm pipririye 8hp8t em for a singl e
di shwasher nDduIe Flgure 10 is a diagrammatic | ongitudinal cross section

at the re C r LNg a reservoir tank having a common
wal | wit hw£aggﬁkiiﬁi}t§e&¥gﬁmgﬂégs a diagrammatic transverse cross
section thr ouggurmaosewmiemohan«ays Qﬂvlﬁih@lkhﬁasﬂx&s hcBordingltoairéski@al Cross
section of t stem showi ng the spray arm wash
punp, el eCtFt 8“%%& SFHOEIH ‘aﬁﬂﬂwﬁﬁﬁ% B“oarsé ]?eﬂé‘lsfaﬂ?{mnﬁ gures 13 to 15 show

di agr agmat | cah@;re#isapammﬁresl{ercbs&fslﬁm foomdistofastiehe@caldisd vams edntod; | | ustrating
thefllllngade L t he reseryoi ur 16 to 18
show di agr armg R Iayla ongltfccaosssﬁfuogf’ﬁ?ge gé'{me ng ggh‘wgerg“cgﬁwésher

i1 ustrat iatge mvemeomowmga fvadhlsysugn maiafly guhcaawﬂnm itddagjuete 19 is a

di agr armatl ¢ if']glﬂ' I h@ﬁ‘(l% rocﬁs%ggs%%t $f01-q%ure 33)3 g&lﬁ:Sh Srgerctlgnhg the

position of t wash cha ows a agramm ic view of
t he di shma@h@awellaldilanfdﬁduiadsliowfthqwghmlcmalmuslmseexﬁngome 21 is a detail ed side

el evatl'S on of }Elglﬁe b ﬂrﬁ%agﬂl%r{ahg ﬁ(efgﬂ of tncewJat’:rdsu&rl‘Sgsthérg f(lr Ia sinfle dishwasher

module,

Figure 10 is a diagrammatic longitudinal cross section at the rear of the wash chamber
showing a reservoir tank having a common wall with the wash chamber;
Figure 11 is a diagrammatic transverse cross section through the reservoir tank;
20 Figure 12 is a diametrical cross section of the lower part of the wash system showing the
spray arm, wash pump, electric motor and drain pump construction;
Figures 13 to 15 show diagrammatically transverse cross-sections of the dishwasher
illustrating the filling and emptying modes for the reservoir tank;
Figures 16 to 18 show diagrammatically longitudinal cross-sections of the dishwasher
25  illustrating alternative filling configurations.
Figure 19 is a diagrammatic longitudinal cross section of a dishwasher showing the
position of the wash chamber lid;
Figures 20 shows a diagrammatic view of the dishwasher lid and lid tifting mechanism;
Figure 21 is a detailed side elevation of the inner portion of the lid and lid lifter
30  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.




30, mechani smshowing the Iid at the start of the closing phase. Figure 22
is a detailed side elevation of the inner portion of the lid and lid lifter
mechani sm showing the |lid at the conpletion of the closing phase. g SEP
2006.. -5 Figure 23 is a graph showing relative displacenment of drawer,
lid and lid lifter during the «closing phase. Figure 24 is a part Bla Vi ew
of the wash chanber showi ng one formof nmeans for hol di ng di-sthe§EP Il as
plates, in position; 5 Figure 25 is a part dianetrical cross section of the
| ower part of the wash system correspording to Figure 12 show ng the water
path in detail; Figure 26 is a block circuit diagramof the electric notor
control circui tF8Y¥ it %erarh showinggelaiive fisplacgment efidrager, igrad idliftsr dugisg By ar m wash
punp and notleding phaeponents; 10 Figure 28 is an enl argenent of the wash punp
inpeller; Figure 29 is an under view of a drain punp inpeller; Figure 30
is a part vi ewLHdguret 246‘18 §‘;%;9f55ﬁ’ }ﬁwﬁ&l%%cwg?fb%?w%ﬂe T i RGO et

def | ecti ng f or matdirgriishes, Jubieas@miteddan pgdoiohj on of the wash chanmber wal|l; Figure

3l is asimlar,viewto t sho in Fi.gure 30 but showing jet deflection
from 15§strai H%urepﬁ Fiao??gaag@%\épc ?féﬁ??@gn V\tg[f"? %’Wlﬁf@a&‘r%ﬂggz U sptefhvef orm -
di agram of gulegpesdidgad RigdreY sHokvengnind vater gith snaleaily cui t;  Figure 33 is a phasor
diagramillustrati .motor torque nonitoring, Figure 34 .is a plan view of

t he undersi de oP?gu a hea ]gel?Ckpcllrﬁlf“e asgﬁatr)nvﬁr}rtllbe ei‘\ec'ingfn(?f?r?(infrﬁlncﬁéﬂ%i ng el enent

confi guration; R8rdRfir en Skpladed aiepesfsie aiajov apak atnt kvaed pilirtie atlt abtor punp and
associ ated |nl ﬁﬁengurrp; Figure 36 is a perspective view of the bottom of the
wash chanber Showi hg a wash water filter jet cleaning system Figure 37 is
a di anetl®i cal diiges28deatanbreemnent ofthhwishpumpsipelyst em showi ng t he wash filter
jet cleaning sygheMo; i i zontal cross section through
t he wash chanbergtudéraagilﬁésﬁlh%g{eggggg%%&w%ﬂ?ngrgrg]grbr wash system conponents even
al t hough t hey ditgura¥listaephrioner abthe eprh emotiklewash ghainber @alb dpaiat 2t by

par t i 11 0ns. adfh@HE Rrifioh e AeRidrechlor BRUhsiChubdi ifiSh chamber f1oor showi ng

. 0
a helical drain channe
Figure 31 is a similar view to that shown in Figure 30 but showing jet deflection from

15  straight portions of the chamber wall;
Figure 32 is a waveform diagram of pulses formed by the motor drive circuit;
Figure 33 is a phasor diagram illustrating motor torque monitoring;
Figure 34 is a plan view of the underside of a heater plate showing a thick film heating
‘element configuration;

20 Figure 35 is a perspective sketch of the drain pump and associated inlet sump;

Figure 36 is a perspective view of the bottom of the wash chamber showing a wash
water filter jet cleaning system;

Figure 37 is a diametrical cross section through the wash system showing the wash filter
jet cleaning system;

25 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 above the other
and are separated by partitions.

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
30  modular dishwashers forming a composite pair,

Figure 42 shows an isometric view of the motor stator,

Figure 43 shows a portion of the blank lamination material prior to formation as the




Figures 40 and 41 show di agrammatically two options for water hose
connections two 30 nodul ar di shwashers form ng a conposite pair, Figure 42
shows an isonetric view of the notor stator, Figure 43 shows a portion of
the blank [am nation nmaterial prior to formation as the
------------------------ 6 SEP 2006 _6_ stator of Figure 42, and Figure 44
is a plan view of a blank for formng the cabinet of Figure ¢6‘ SBE PTI-ON
OF THE PREFERRED EMBODI MENTS In the preferred enbodi nents the di shwasher is
constructed with a hei ght dimension-é&- approxi mately half that of
conventional front-|oading donestic dishwashers. It is intended to be used
al one or &&wpefdigyre @ @Wnber, more usually one of a pair of such :

di shwashers. Rgieid isaglah Giet oBAEIE £dr thihird th¥@hihQWBrpRskal | ation concepts
using one_or tvvo d| shwashers accor di ngwto the present invention are shown.

It is a cOFSEBIHONQETHEIRFRERRERLKYVS NISovi de  a nodul ar di shwasher

unit. In Fi gumehelpreféridd eﬁlu&ﬂm@htssthmmgrerg cAsBucidaICh aSeRbKBHeRPRE above 10
t he ot under 1 which will typically be between 850 and

900nm bo@@ffrxlﬂa% thlfg@éf’f covwntﬂnaéwet-lsadfwowseﬁwgs bisgredeBwn mount ed

one on ei bhekd Forder &f ondosd rﬂllﬁlbfnoﬁlﬂilelil@lall)ﬂ&i’ebf @;ﬁalﬁdﬂalcﬁﬁfékw@ﬁﬂﬂﬁh 1. In Figure 3
only a singl e |shwa her t8r31 éProw ded. under a sink bench, 1. Because of

t he reduced fg'fﬁ'f'g HRERYS 100 S REEHOR FOISREHIHE AY F BYG B AHGSnt i on coul d
be benchamdmg&ﬁhepm;usuﬁamhnﬁtbshmhexcoacegammbﬂeieﬁmeﬁiﬁdt@&vme modul ar uni t

which is an nde el f. cont i Shwasher c bIe of

accommodafi™ Lﬁg g‘&%ﬁ%@ﬂp ﬁ“fﬁ%‘ﬁrel v%%u&dlgsgwasggﬁ e E1°ga Fté ¥R be seen

t hat Wlflenﬂtemﬂlemamderlaamkcﬂemh\l\mhmmlwypwmyBe &lt\eeeﬁﬂacdﬁedommeaboa&)ﬂm t he ot her
oo O RS S A B A EREISE SRR rer &
bench t oppasofitre sinkbguir b IiFigh¢ ol dsgbaivbwebpads ptnyacae u@lecoinkdatch onal

di shwasher, 2. 2% Us havi.ng t bend down to
reach theH%?\gelrsea?\fﬁ' ?edhgﬁp %é‘ﬁg p(lm rhcs‘ﬁwa E{cf fctolrd(l)nr%a? emgl%nélglgcs?uﬁs i nproved in
t hat a wabénce ek T'BﬂS(@éedlﬂwgﬁlweZ 5§n lvﬁalygdy@d@b |ad3aidhlyr wiitt Widebaisran f r om t he
cabin [ ! a drawer.
Some. rdulgRen@nftb RRPh Ak e AR B Bl BllaRL, Pl Than
pairing two IrpaiFiggdaicampdesndsit wbeniwsmedulaadiftoasheFoits 2xasfpked anhe

conf i gur atdQn (RNOME ip (Fhigéﬁfaﬁoﬁl' lscgmmgr Qleextﬁéal RAhLEGnS % H&%mﬁhﬁa' ly Iink

t he individual dishwasher Tcabinets. In such an arrangenent ere woul d be
advant age dishvasksrpT v mgdulas anifs|2ineisilercpidgiby sidgiamediaslyagdenp binclbiep édiscussed | at er

inthis Figure 2 offer the same capacity as a conventional dishwasher but avoid the inconvenience of 4

20 user having to bend down to reach the 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 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
25  paired to mechanically link the individual dishwasher cabinets. In such an arrangement there
would be advantage in combining the plumbing arrangements as will be discussed later in this
specification,
The provision of two independent dishwashers allows for considerable flexibility in
operating modes.
30 1.  One module operating, or two modules operating simultaneously with a mixed dish
load. With each module capable of accommodating the largest item of dish load, this

concept offers an increased capacity for large items.




specification. The provision of two independent dishwashers allows for
considerable flexibility in operating nodes. 30 1. One nodul e operati ng,
or two nodul es operating sinultaneously with a m xed dish |oad. Wth each
nodul e capabl e of accommopdating the largest itemof dish load, this

concept offers an increased capacity for large itens. ----- _1_@%9@5@’ 2006,
-7 2. One or both nodul es operating, but not necessarily simil t'aheo qsy, :
where each nodule has either lightly soiled or heavily soiled dish | oad,
and the appropriate wash programme setf-to suit the individual nodule. 3.
One nodul e being gradually filled with soil ed dishes, while the second
modul e is bei n@nesr@quegs enetaiinga But petgecessardpsiginkanequalsiavhiers eisbimeduly eused. For
reasons of hygigN@miibfyssiteR O heatdly aikd mloawawthéaaa&b@atabaﬁwi@ﬁ%ﬁé 4. One
nodul e programed for |i h‘tIY soi[ed | oads and the other nodule for heavily
soiled |oads. SS".“’W“#B‘% el moduleehed on as soon as it has been filled with
soi | ed di shes. JRaloddiSbeirkFRlahAY finddQvithQaHa dRRY, Wil BF fdcGlaeiably isvaghed.

Cabi net Construction Referring nowto Figure 4, in the preferred formthe
present di shwasmeredonlyasds clpap dish bnad isrhsine &asedr Brrreprae of fiygienn thisés brm a five
si ded box struGkdhi@l RRaViing dshivefders @ bottom 6 and sides 7 and 8 and back
(not shown), The open front of the cabinet 4 is flanged as a portal frame
15 havi ng tto pyerefulsringaraedfer ighly soifed lagdsaadtheofher modylefarsvaly splet easi ng i n
depth from.the los@ggnmers 12 and 13 to the extremties 14 and 15 and
decreasing alo the bottomface to. central joint 16. This enables an
adequat e si ged 5}95%3“9&811@88“ imoNdl aaﬁgasibﬁe“tfﬂé‘?‘ﬁ ofekdishey Thatigsmaliehe sane
time provi des acggmayie cHicichfipessedt 0 the front of the cabinet. This

t echni que oyxer.c s, the rigidity problem presented by any open sided box
structure a*%“%eg?ﬁﬂmﬁltggﬂ’sed in many 20 applications beside di shwasher

cabi nets. The prefddly dowan®ignien)er te pikfead folhd thd @redemi ddh@ekherl dAfigdther at 16 by
a very thin_secti of t ich in ructural ter onpri ses

assent i al | yrosgbf A inlHd ok RSt SR ao sl o EREPRBBEN rrenber s
are eff ect isideh yajd@iandighck @otfsh@mydhe ges froio nf thdcabivict gisflapged ad portal frirse sect i on
effectively to . tie et her the ends of. the rt menbers.
it ke Ve el 5% RugERRe, iolafy } 08Bl il et Mienf 3k, "ot

subj ect t o 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 cabinet. This techrique overcomes
the rigidity problem presented by any open sided box structure and could be used in many
20  applications beside 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 essentially a
pin joint. Similarly, ends 14 and 15 of the portal members are effectively joined to flange
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
25  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 no requirement or
advantage in having joint 16 moment resisting.
The portal could be inverted but the orientation shown assists in allowing clearance for a
drain pump to be described later. It also means the portal frame profile substantially follows
30  the profile of the wash chamber which itself is shaped so as to optimally hold large plates.
Drawer and Connections to Wash System

One aspect of the present invention is that a dishwasher is provided whereby the wash




25 any significant | oad normal to panel 6. The function of the portal frame
inthe present application is to provide bracing agai nst transverse | oads
-and there is no requirenent or advantage in having joint 16 nonent
resisting. The portal could be inverted but the orientation shown assists
in allowng clearance for a drain punp to be described | ater,. %é al so
means the portal frame profile substantially foll ows 307th§4b§ i2P® of the
wash chanber which itself is shaped so as to optimally hold |arge plates.
Drawer and Connections to Wash Syst ei®-One aspect of the present invention
is that a dishwasher is provided whereby the wash -------------- _6. SEP
2006 -8 Ehrarerdy whigh dithetdie plicsth &gethgr@vith Pl};@w conpRogRttiEsessAtihtharshot her

conponent §ysRACRSKAAY #Bhih B EbMRE s1ided §S BMdtioh 55 /MWL ethisWohbukitigs §aDI net on
slides to function as a drawer. This configuration is shown in Figure 5

d : s . shown
where a wAHDAMEEHE? WBeIP 8 wathshimbst 3 g ahawp shdrbhiaynigd wishipcbupiHee 4 in a
partiall ypmiglgdﬁmmwpggitﬁh_on. 5 An aesthetically pleasing facia 20 is
fitted to the front of wash c 3 and incorporates a drawer pull (not

hamher
shown) 3 When Plpesrefictly glepsing Bria 2P 35 Bted osthe fghinof waski femier )ands aci a 20
abut s t he ide6i@étated drdwe pllBhotBIRfwn# When 1§ RIASIIRF clad deSeivh Bgtkurss) i Nt ended f or
installation_i ntaan ojgen I;;ﬂgtvi EIX usual ly under a bench, so that the facia
20 ef f ect FATRA) AHEJELOHP N R 4vi ty and is the visible conponent of the
10 di shwasher A dishvdker Ssate®eri ey iREndas fovinbthilag oy endpepaaity, isvamtuni@adi ng

di shwashers Unl i ke the cahinet. was hanber 3 is.preferably fornmed as a
one . oce P RKd el T DRRGT S foGe S0 b0 S aget et shoet et al
fabri dat i aRhwalle iniBesant manm@r &weth comaitiogal fi@hd leading@Bmsashdiat fl exi bl e and

extendi ng ca . a hose arrangenents are.required for _.runni ng between the
cabi net and ¢ NEREAE A8, fb EREET P arte iy BEILE BRPFEPRNE or aver
nount ed corpidingriihés haowbviduelvpitged redhdey mealdaekaton3]1 attached to the cabi net
and a plu 2 a hed to.the.washing chamber . nnectign i s, made when the
cr awer " 1758 6 b A SRS Lk i S e HATHE b SRONGE A0 s SpABTY "o lever,
fixed w r amagpgéngentsargptoyredifon sinmigg bet¥iee thelvhignat adal the vasb pystenn Etebtirisal f or m t he

Ie:: ect I’1i5 ca Icon chln% ftgr%ga“}%?m%[eag{}ﬁp%nen%%%@ §tjzftr($\]i<¥e:d53? ?_lstoctﬁ? ﬁ&%éﬂeﬂi? S€ S hown in
gur es 6 to 8. ter connections to an rom e sl dlng washi ng
chanber 3tharcabiset pralgedel Isathdied pvibe wihing chimberh Gsme@Bn (Fnglardsn @et o 8) i s
L T e
connect edemployed 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,
20 Water connections to and from the sliding washing chamber 3 are arranged as follows. A
drain hose 35 (Figures 6 to 8} is formed in a loop and is arranged to have a central portion 36
transverse to the direction of 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
25 position in substantially the same plane (orthogonal to the direction of movement of the drawer
17) as shown in Figure 6 to the position shown in Figure 8 where the two arms are more or less
in the same piane but at right angles to the position shown in Figure 6. This arrangement
minimises the space required to accommodate the drainage hose when the wash chamber is in
the closed positicn.
30 The water supply management for the wash system is shown in Figure 9. A wash hose

40 connects between a discharge spout 53 and an electrically operated water valve 51. Valve

51 could be a solenoid valve, for example. Valve 51 is in use coupled to a household wash




the central portion. As may be seen by conparing Figures 6, 7 and 8, the

drain hose arns 37 and 38 bend where they are connected to central portion

36 so that the two arns nove froma 25 position in substantially the sanme

“plane (orthogonal to the direction of novenent of the drawer 17) as shown
in Figure 6 to the position shown in Figure 8 where the two ahqgﬁa&ﬁsnnre
or less in the sane plane but at right angles to the positi®o

Figure 6. This arrangenent mnim ses the space required to acconmodate the
dr ai nage hose when the wash chanber is%—+n the closed position. 30 The

wat er supply managenent for the wash sgsten1is shown in Figure 9. A wash

hose 40 cobRe¥ e ethaeie 3 itmederdie e bose (- Inmldiiqy angiecgicalcphlt salse y oper at ed

wat er val venadidedYehoé®40 i proGdind1eBBcRconfdcB8RRb 13k iBe clf Bical@XRBR@7 Val ve 51
is in use cou | ed to a hqusehold wash 6. SEP 2006 -9 supply tap 46. The

val ve 51 i sSAtisheidea tableskallnyiog CQPGE’C“PWOMSPWﬁH“éﬂm@“@dPIP?@&ICaté%I eis also
noul ded to hesfecdocke0 provide an el ectrical connection to valve 51. The
electric ﬁ‘pnn ctor .4 is attached to a cable tail allow ng connection to
t he di shias é'rterizc‘}?ﬂrY‘Bﬁ ®E t hrough a cabinet rnounted socket. 5 Water
Reservoir Tank mmamisempphai 16 W0 dark @3 &vhick B Qe inb@nly fdeticeh 1S

partlally inte 0 se re 10). The
chamber 3 h%&¥ Shé’{'eﬁ‘é’é éelm:f 1&}3’1“%?%@@% aﬁ?ﬁ%a‘ﬁe#ﬂﬂnﬂ"é@%y%tl cs cover
menber 44 i.. SrotleddpRatids ﬁoﬁehﬁeﬂ‘lﬂeﬁMEWalHﬂl’tgﬂielﬂﬁI%eéﬁng Iine 46 tdMbint¥ae tatds. 33 The
tank 33 sharge Q i.t.h the The use o

separ at e taﬁ %‘% 3%(5%(%“&%‘? Y’éﬂ'ﬂh"ﬁfhlﬂ%e %@P‘E{hﬁ"’é‘é et ia SR ARk at of the
wash chafbemud ahdlavwsriasil cabsesectivat tiani thg of fiket Wiah chdnibee3 aflowseicarratised f or
washi ng. This eqlall e atl vely smal |

charge of vvaf’tennglo?élg)V f%atem) C{f%)rwaﬁhlﬁ ? ir;léis eSpﬁggﬁ%%oﬁ%& wa?{e’\% “Ch the

reservoir tanlatl%ysnsdllgb@gbdfwaﬂmsesedvmlemyﬂnm the wash chanmber w !l now be
described with T %L’S.ﬁn%plfl%lg thekﬁg ﬁarﬂt%?%rﬁg met T &%nn} e wa tc%ambiﬂUppl y hose
e tUate

40 is 15 shown connec trica ValV&" 51 fed from
a supply of wilglow bad¢seribed threﬁvmneertOEIgppstylahd)i;%tOtléle Wwatbseppt haae £pout 53

fixed tq th&oﬁﬂpanﬂ&&eﬁo elé,g%gﬁ a%?aatga %R]%Fé%? fadf‘ﬁt &asﬁ% ?&%ﬂ% o fien wash

chanber is inthe close t1on ternativ exl bl'e hose 52
(Fi gure 18) watenpuipéy f@mmta@@latﬁ anm Blfisedsa e prbinedd. Smpubﬁ3§pdutgeﬁm0faulx ed to the

tank 33. I n3Pidif@hen $AR Chdnbbe 1s“if'2‘|th\é%1o§é|d %@ﬂ&PtAlgﬁla@\}%Wgex E@ﬁo’%és he wash

chanber 3 is in the closed position. Interlock swmtch can be provided
t o acconpl i SlgureHiBgmay betcprneetpdeieqny the éﬂbmefd"rfﬁ éeroubtt fixedledke thnk 38 He citheanner

di scussed abQVifiel VA 8] Binh&Be bfRndaluddis®hedvash chamber 3 is in the closed position. An

20  interlock switch can be provided to accomplish this or the electrical connection broken in the
manner discussed above in relation to Figure 5,

Control of the filling of tank 33 is determined by a water level sensing means 60 having
apermanent magnet in a float 61 which is able to activate reed switches 62 and 63. Inlet valve
51is opened and the tank is filled to a level such that the float 61 rises and activates the lowest

25 levelreed switch 62 to cause the inlet valve 51 to be closed as indicated in Figure 14. Water is
held in tank 33 for a variety of purposes which will be described, but when required discharge
into the wash chamber 3 occurs as follows. Inlet valve 51 is again opened to raise the water
level to a level just above the top of the Ioop of a syphon tube 55 whereupon syphonic action
occurs causing the entire contents of the tank to be dumped into the wash chamber 3 through

30  syphontube outlet 57. Upper reed switch 63 senses when the water level rises above the top of
syphon tube 55 and the inlet valve 51 is then closed. The flow rate of the water through valve
51 must exceed the syphon flow rate for switch 63 to be triggered.
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(¢c) aheat exchange so that the incoming volume of inlet water can be pre-heated prior to
entering the wash chamber to thereby remove the risk of thermal shock to the washload
if it is at an elevated temperature, and

(d) reduced heatup time when the liquid is transferred to the wash chamber and pre-heating

25 occurs while the wash system is operating to thereby reduce energy usage.

Plumbing refer Figures 40 and 41
When two dishwashers are used in combination in the manner previously outlined they

are nevertheless plumbed so as to share household fittings during installation. Two aiternative

methods of providing water supply are shown in Figures 40 and 41 respectively. In Figure 40

30  each dishwasher water supply hose 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 controiled separately by

respective controls in the two dishwashers, In Figure 41 the water hose 40 for the top



(c) a heat exchange so that the incom ng volune of inlet water can be
pre-heated prior to entering the wash chamber to thereby renove the risk
of thermal shock to the washload if it is at an elevated tenperature, and
(d) reduced heat up tinme when the liquid is transferred to the wash chanber
and pre-heating 25 occurs while the wash systemis operating to thereby
reduce energy usage. Plunbing refer Figures 40 and 41 \Wen t Sdefgwgshers
are used in conbination in the manner previously outlined th Wg

nevert hel ess plunbed so as to share household fittings during installation:
Two al ternative nethods of providing water supply are shown in Figures 40
and 41 resp@giager i conngete garuo-way gohete el ¢iddhwheebiabse supptiesrvatan pphy hose 40
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to a cold water tap. Each section of the valve is controlled separately by

respecti ve Gt ¥¥rdetveenthedon g bataghwgidtiers. In Figure 41 the water hose 40
for the topwash €Chamberitd ----- ----- 6 SEP 2006 -11 dishwasher is connected
to a two-way or_shuttle valve 48 which al so supplies water to the spout 53

of the |dwer diBeRisindie preferred formef the iwpnrion Wi crmber 3 fang agserintasiwashy/a| ve 48 -

oper at es tosystemy@ra&rae«gaaagataﬁal &8wirhe ¢RmraRd1)Uihan¥apheldsd aipsh Chanber
Lid 5 Because in the preferred formof the invention wash chanber 3 (and

associ at ed WaieHeht 8¢ e& noydef LidoGismennted ipcabinet fraffier antpevigsh chpmberdgpd Fi gure 19)
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i n cabi net rat her t wash, chanber an en es with the top o

t he wash ch@ﬁ%@?’“%‘?’@%@ e lﬂé“?:ﬁ‘éi\%tcabinft iT&e g hagn rﬁ‘gé‘ﬁ"l"?ﬂ%w then the
drawer 18 Wopehidg aialokibgtht lidl A 1% ifefgtmdchantshas @radaudae& raisd Rl W@ helliags NO di rect
i nvol venent _wi.th 10 openi and ¢l gsi the lid.. Alid lifting chanismis
provi ded t o'f SF¥Y I%Wﬁgq%ﬁggosteﬁémﬁo 0‘%21% Ydyigwpy pRfase ¥ :h§" BoEALYT 5MY ¢l osed,
and to | ockclésee |1 d down in place when the drawer is fuIIy cl osed. The
lifting mechani dncl u ) 24 nmount ed. by fo rrbers 26
i nged-at 27t o HEE R Risf Reates h A st s by oot Wk P fber

form ng parmm@ﬁ atXieo ﬂl&ﬁlbcfableaehndéhmga'ctm 28 torﬂdmrmmbnfhbrrﬁgef&mrg@a@bﬂﬁeer abI y

f or med O ne.or "living: hinge. .Lid 66 is

fl oat abﬁ?/ re lglétr?gf ethStaﬁ n%ueg ¥%fera%§'f m}&d e mg'%‘ri?%ﬁggr@p%?nﬁgres the sub
frame 24 an'thing'dumgngaNﬂlyﬂQamblarmﬂby besubrrawl 2¢ A tedsen kpriohg 6Bbikss thd f t ed away

fromthe tOfy Blme SRR 16 BAMREY 1o poditol W ShichnS PSS il SRATRCE. Bp8} oSt Tul Ty

retracted at e pol nt
wash chamber 3. Figure 21 shows the chamber 3 almost fully retracted at the point of lid

closure. An abutment flange on chamber 3 (moving to the left) has made contact with lid 66
20 and contact with a portion of lid lifter 24. Further leftward movement of chamber 3 will cause
lifter sub-frame 24 to rotate link 27 anti-clockwise, moving the sub-frame and lid both
inwardly (to the left) and downwards. The relative displacements of the chamber (drawer), lid
and lid lifter are shown graphically in Figure 23. On that graph abutment of the moving parts
oceurs at point A and further retraction of the chamber to point B results in the lid and lifter
25  moving inwards (increasing value of x) downwards so that the lid clamps onto the top of the
open wash chamber. Provision is made for locking the 1id in this position. Further retraction of
chamber 3 causes the abutment tlange 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 slide within the
sub-frame) moves to point C on the graph, being the physical position shown in Figure 22. The
30  lid and chamber flange in this "home" position are clamped together. Buffers 21 damp the

travel between points B and C.
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t he wash chanber ng 3 1s recessed to provid enum The spray
arm 730 ghub portion 121 The purpose of this curvature is so that larger dishes (such as plate 200

shown in Figure 12} can be accommeodated within the low height of the wash chamber 3.

Because of the low volume of water charge 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 cail
be tolerated which means the pump velocity intake must be low. To achieve this a large water

25  intake area is required. '

As aresult of the wash pump requirement for a large intake area, in order to successfully
operate with a low liquid volume and a minimal suction head, the height available to
incorporate the system that filters the wash liquid prior to it entering the wash pump inlet is
reduced as compared with conventional dishwashers.

30 As already mentioned the intake area is covered with a filter compﬁsing an annular ring
of apertures 81 (in filter plate 104) of approximately 350mm outside diameter and 300mm

inside diameter, To ensure that this perforated area remains as clear as possible for the liquid



symetrically curved as shown with the outer ends 86 curved downwardly from
the central or 20 hub portion 121. The purpose of this curvature is so that
| arger di shes (such as plate 200 shown in Figure 12) can be accomobdat ed
within the | ow height of the wash chanber 3. Because of the | ow vol une of
wat er charge used for each wash/rinse cycle (2 litres) only a | ow suction
head is available for wash punp 77. This nmeans only a small pgegpusms drop
can be tolerated which nmeans the punp velocity intake nust be low. To
achieve this a large water 25 intake-Hea is required. As a result of the
wash punp requirenent for a large intake area, in order to successfully
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20 magnet, synchronous AC motor, it is 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. However, the

centrifugal type pump employed is not self priming. It is for this reason that the impeller 95

has the axial flow type forward facing blade sections 97 on the bottom of the blades. After the

25  motor has started under no load, the leading edges 97 of the impeller lift the liquid and the

pump will prime and operate normally. These leading 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 cannot operate.

The motor rotor 100 (figure 27) is formed using a ferrite permanent magnet embedded in

30  aplastics casing and has a splined shaft 99 to engage and drive wash pump impeller 95. The

motor rotor 100 incorporates on its lower plastics surface also an impeller 101 for the drain

pump. A horizontal cross section of the drain pump is shown in Figure 29. Impeller 101 has



section. The wash punp inpeller 95 (shown in nore detail in Figure 28) has
bl ades 96 curved forwardly at their | ower edges. Because in the preferred
formthe notor 78 is a permanent 20 nmagnet, synchronous AC notor, it is
inportant that the notor 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 punp inpeller. This is indicated by the mater-legﬁé %&yboks in
Figure 25. However, the centrifugal type punp enployed is 1)

priming. It is for this reason that-the inpeller 95 has the axial flow
type forward facing bl ade sections 97 on the bottom of the bl ades. After
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incorporates on.its |lower plastics surface also an inpeller 101 for the
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The drain punp casing 106 (Figures ornme by provi ding a
cl ose 20 111 (see also Figure 38) is located out81de of the wash chamber and separated from the rotor

by drain pump casing 106. The stator in the preferred 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 27 is
such that disassembly of the wash system is very simple. The spray arm may be removed
25 simply by lifting it off its bearing 115. The motor rotor 100 and the associated wash pump
impeller 95 may be lifted from the well 106 by lifting the filter plate 104. Thus substantially all
the working parts can be readily removed to enable cleaning of the drain pump casing 106. No
fastenings are needed to retain these components in their working positions. A similar
arrangement could be used in appliances other than dishwashers, for example clothes washing

30 machines.
A preferred form of drain sump 134 (shown in Figure 27 and diagrammatically in Figure
35) is arranged in the wash chamber base 82 so that substantially all liquid in the washing




tolerance well in the floor of wash chanber 3. It is open at the top to the
wash chanber 3. This well could be noulded into the floor or noul ded
separately and fitted later. The nmotor rotor 100 nmounts within casing 106
on shaft 107. It is a feature of the invention that the notor rotor 100 is
| ocated within the wash chanber and subnerged in washing |iquid. The notor
stator 20 111 (see also Figure 38) is |ocated outside of Ihgﬂ@/@gpwzﬁdﬁanber"
and separated fromthe rotor by drain punp casing 106. The stator 1n the
preferred enbodi nent conprises four salsjent poles 110 to nake up a two

pol e pair (110a and 110b) stator. The drain punp casing 106 has a drain
punp inl et dE8bENdl draiginp {- Tha dpincymp anlet 10Ris copnectedte alogestpant 120kbivn i n
Figures 25 gpg 3%, T@mnﬁéﬂqﬁ%ramasﬂui&aémgeym fsuﬁgg%ﬁ@%oayo?t&%@@ very

sinple. The spray arm may ting it o its
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may be |ifted dpeddB ikl eneehp 134060 sHVn bid kifdro® the filter plate 104. Thus
substantially all ~the wor mgﬁ parts can be readily renoved to enabl e
c
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Fi gure 30, gco%;gét%evéajﬂgchg%ﬁg{%e&@%ﬁftﬁo%j#(ri\eﬂtegg ends 86 and 84 of the spray

arm75. This provi substanti y hori Zon sgfay] et of wash liquid 117a.
The coner pWeteildnagrof the wash chanber wall in the plane of the jet have a
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into a substantially vertrcal jet b. IS ensures
20 heating the cold water supplied to the dishwasher to an elevated temperature.

In the present invention the water heater is provided in the floor 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 elements 142 in intimate thermal contact therewith on the
underside. The heating plate 141, which is about 250mm in diameter, forms the central portion

25 of the wash chamber floor and is sealably mounted in a circular aperture 143 provided in the
floor. The heater plate in turn has a central aperture 144 which accommodates well casing 106
which houses the motor rotor 100 and drain pump 101. Seals 145 and 146 respectively seal the
heater plate sump and floor junctions.

Heater plate 141 is formed from porcelain enamelled steel. A pattern of resistance

30 elements 142 is formed on the enamelled lower or exterior surface of the plate. These elements

are fabricated using thick film technology where a resistive paste or ink is deposited or printed

on the enamel substrate in the desired track pattern and then fused solid. The tracks may be



15 vertical spray coverage in the chanber corners where rounded corners of
only small radius are wused well outside the spray armdianeter. In Figure
30 a glass 201 is shown accommodated in a corner of the wash chanber
benefiting fromthe 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 di shwasher to an eI ?
tenperature. In the present invention the water heater is provr 3 in th
floor of the wash chanber as shown-déagrammatically in figures 25 and 34.
The heater is formed by a circular netal heating plate 141 which has
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20  Motor and Motor Drive

Control of the filling, rinsing, draining and washing cycles is provided by a programmed
microcomputer 120 (see Figure 26) for example a National Semiconductor COP881C. User
operated microprocessor console 126 connects to the microcomputer. The water inlet valve 51
already referred to is connected to an output of microcomputer 120.

25 A primary function of the microcomputer 120 is control of the start up and running of
synchronous motor 78, both for washing in one rotational direction and draining in the other
direction. '

Motor 78 is an alternating current synchrenous motor with the stator field created by
windings on one or more pole pairs. Referring to Figures 25, 27 and 38 in the preferred form

30 one pole pair 110a of the stator 111 is geometrically displaced 90° to the other pole pair 110b.
'The current in one pole is phase shifted in relation to the mains current in the other pole. The

permanent magnet (not shown) in the rotor 100 has two poles, aligned diametrically. The




damage to adj acent plastics conponents. 15 In the preferred formthe heater
plate is disposed substantially horizontally in the wash chanber fl oor

whi ch nakes it sinple to ensure a constant substantially |am nar flow of
wash liquid is passed over it. However, it would be feasible to nmount the
heater plate vertically and locate it in one of the side walls of the wash
chanber, although not wall 34 which is commpn to tank 33. 28 gpi@myand
Motor Drive Control of the filling, rinsing, draining and washing cycCles is
provi ded by a progranmed m croconputer7420 (see Figure 26) for exanple a
Nat i onal Sem conductor COP881C. User operated m croprocessor console 126
connect s t o™mfgnet Atate? HRBHPQLbY WlﬂTFh%StWtf@EL with axanggrydaiimushipgp theadipr r ef er r ed
to is connegliggid:RindMoy0ld R, Of m croconputer 120. 25 A primary function of
the mcroconputer 120 is control of the start up and running of
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through each device is zero. The resultant stator winding currents are shown as waveforms

32(f) and 32(c), phase shifted in relation to the respective gate signals.

20 The back EMF signal may be derived from the non-energised stator windings. It should
be appreciated that the drive technique disclosed involves simply taking power from the mains
at points in the mains cycle when a pulse of power would be beneficial for rotation of the
motor. There is no attempt to synthesise commutation waveforms from a direct current supply
derived from the mains.

25 When the microcomputer determines from back EMF zero crossing 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. It
will be appreciated that during electronic commutation only one stator winding is energised at
any one time and this limits the motor power. For synchronous running triac 121 remains ON

30  to connect winding i)air 128 across the mains while triac 122 is switched OFF. At the 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.




Switching is controlled by progranmred m croconputer 120. The running

direction of notor 78 is determned by startup comutation al gorithm

stored in the mcroconputer. This algorithm conpares instantaneous mains

polarity (waveform 32(b)) w th instantaneous rotor 15 magnet position

- (waveform 32(b) or 329g)). The algorithm provides gate pul ses (waveforns
32(e) and 32(h)) to the triacs 121 and 122 only if the resul%ag%ihﬁ que
whi ch woul d be produced is in the required direction. The t

course, once turned on, will remain-o%-until current through each device
is zero. The resultant stator wi nding currents are shown as waveforns
32(f) and 32(Fcraipng@oien runeuerits range eftiiryhvoltegcrnovtrutpnsict ibapéredat e si gnal s.

20 The baglmbdMr hﬁhtgfé@r{pu%yzeg@thgﬁBfoM@QppilE&)'mug 1Q§chﬂ:%li' b?@@ft(@ﬁ % %&: at or
wi ndings. |t should be appreciated t the drive techni I scl osed

i nvol ves 3#hpBIPyase angiesyt W‘Y orstier W%ﬂﬁ?%@feﬁﬂa%bthﬁﬁwaﬁﬂ%gh@dﬁm ns cycle

when a pubgehepde cBRMEM mu;lrg,pg%(,@@rnefl cial for rotation of the notor. There
isS no %ttenpt to synt ﬁe5| se comrut-ati on waveforns froma direct current

suppl y> der i v FBIRf IHECHAFNEO! sperrelfscribrd meie FBe6 ARedtondaedp ni nes from

back EMF zfdrvadl R&Hiai@drkih SEHSM63E chitBidont fh af Ot Or speed is close to
synchrono?s wth the rotatlnﬁj stator field the notor is switched to run
X

direct|y f BHPMPHEP FRF31LS germaitg Gp); ashprmpeveRife. (idevs ot nibwgieriv e f or

el ect roni @ysemmlmif@hm@mfthé tuashwmdid(aj oda@riag ph Qﬁéh@ﬁﬁﬁ%lbél@&or@tﬁl‘[éd"@ﬁ)&lﬂﬁm r OnijC o
comut ati on _on one st | ndi i s. energised at one tinme and this
T s t hEUHO TR P ot o A GRe: < BT GHEP s ON 30 1o
connedt wbincketigr qpdied. 128 acr oss the mains while triac 122 is switched OFF.
At the same pine triac 123 is S tcth\It i se. w ndi 129 pair via
resi stor- capa{(nzl t“gFor[oé‘{ue Poniesstas igllows, Sfﬁlﬁllr‘¥t8§1gﬁmg%g“f:%'§°§iﬂqléw fent to that
w ndi ng pal8and SEMa? 0DGge a]a&cﬁmntammbdrefeﬁ&tmaa)vaemdlaancrmn@membimerange of

i nput voltage an outéﬁ%}35 ti n |nput power

Comiputer ¢ H’Ia geof dh (I)f I i efglgd)ewe%%sf g‘ﬁ’l’?}&“ Sf”ﬁ 121 to

to the nmotor s ap
phase angtaegmﬁpre{dhtamandphlyesttm@gmtﬁmomuaﬁnmgew&ﬁtofﬁmnnmgtatlﬂaatmm\g the current
magni tlgdecan%Pgethqu%g controlling notor input power. 5 Wth a notor and

not or control system as described notor torque can be nonitored to infer
wash punp andWtkmathe mptenpensod the cowrde dirgtien Hu cinidig, th(ms)art\/\@srhnetlpndmp operating

normal ly, W@m&@@#gxytﬂﬁg&m@% ar_sgcmoaou ed%rdeig t'3d water,da0 the

system (I oamng O i quid occur rLHlmurrp bl ocked or
stal | ed, {Bwéljctedraalyione geuefipolopeontinui trpperate ﬁézhdhy;he(rmtqr becathés alsinglaipole punped out

indrain Hﬁdﬁot@{] YN ch{itjio)haldt,roﬂl&)ﬂximire& Qo RIIIIQ)S;I l%%gl &)rle ﬁagrglirl ?hg Teverse
20  direction is unnecessary as less power is required to operate the drain pump.

The motor run mode for the applications described does not involve commutation from
the drive circuit, 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

25  taps lie on a common circle of a radius slightly greater than the drain pump casing or well 106,
The salient poles are made of motor grade iron laminations in a conventional manner.

The flux return path for the salient poles is provided by a laminated iron ring 125. This
ring also helps to structurally support the salient poles which are shaped at their extremities to
"dovetail” into appropriately shaped recesses 156 in ring 1235.

30 Ring 125 is made up by stamping a continuous length of laminating strip (see Figure 43)
with recesses 156 to provide for salient pole dovetails and bending into the square ring

configuration shown in Figure 42. The blank stator material is edgewise wound in helical



The notor torque is nonitored as follows. Referring to Figure 33 each pole
pair winding 128 and 129 has voltage and current values referred to as Va
and L and Vb and Ib . Wien the m croconputer conpares the value of the

rel ati onship between these two phase angles with a range of pre-determ ned
val ues, the degree of potential torque output of the notor at that tine,

15 can be determ ned. Wen the notor runs in the reverse di rgcréhﬁgr?g r-
draining, the start up nethod is unchanged. However, when syr 0 S or
near synchronous speed is detected, anhtP+un node is selected, only one set
of poles continue to operate - that is, the notor becones a _single pole
pair rmotor. faﬁ*ﬂ@%&ﬂ’i“ﬁﬁ%ﬂ%ﬂ“%‘l‘?ﬁ?@)@f the desier thickngsstvgthtiag e wofigiraiet e pairs in

the reverseshodf ash eRskd B8 il SichIRRE RS SeMil BikadeRSft B salicht fRguUi red to
operate the drain punp.. Th run node for the applications described
er

. The notor run .
does not i nvol VBUESHHTCREVHRET fhesitior & Hiedgwes ghe pasiefiinber fogy sq the gitier | ow
power appl i fadsicange titemfoRintilly@ostk GelD e0cnan MREBR plvithGR BRthAbRGhaBye t he drive

circuit. _The c iguration of the notor stator can be seen in Figure 27.
Two ort hdgoFHF ?Q(L’F‘g “ﬁg‘f“etg?)‘éff’lré RO dEightPremkcshrRed Mg é able $98 and 120.

The pol e 25fokiBdaisn thisenafitr RitCOETPIheZE thednd dfame: shatheAl Svith tHe 9dhlciangbe@at er t han
the drain pu sing or J1 106.. . The saljent pol are made of notor
grade iron Teg%efig‘t‘el%ﬁ?r‘?t?fv%ngg’r?%?ﬂlf‘%% e%ﬁﬁ%?épgr?tﬁgg?mﬁfsﬁa@fhﬁtﬁe path for

t he sal i ent.thjphheesofitis: weilowalloeklichiie i the afstonait g6, i ron ring 125. This ring also
hel ps to stpuctur ally support the salient poles which are shaped at their

extremties 10 Bdovetail™ into appropriately shaped recesses 156 in ring
125. 301&i ng 1ZBheioperaimdef alpishwasiat anpiding t@athe prtdnninodsond Bagidlo®f. Thanm nat i ng

strip (see Figure.43) . W th recess 1 to provide for._salient. pole
doveral 1o i tian i bt K0l ESGRRER o Bt R Sk ShusR B 0 B gur e
42. The bl a¢hlmbdrathedraprat 161is thén disedxad EdbGemucuerasly seal @bdirgathe top ofthe - - - - -

Tttt ek ChgmbBr ﬁcr@c&%ﬁﬁéﬁ%@ threr?lﬁﬂilatgpt%'lg I%aIIIJ%I[’l)r@thE§E aé?ekof Qﬁcera! 30 nati ons of
the desired thickness w e square configuration hown "&Bhd Tecesses 156
i n each corh&tvavgsl dopardidusisgiagaemmk wiil fo tebeekhbwrentFigoel1dse. jush use on
the di shyasper, &Qﬁoﬁéf@ﬁe%grpﬂoﬁ%ufaé 34 86l ; Pt%fv ﬁ*&?ajﬁ\j\%%{kd%@@?ﬁ%g il cﬂ%‘ﬁf so the
sal i ent pol es _engage ClIrcu er Qntl a y abou an ]tFIUS I ne up
with the petyrmbgtocenaywhdreupsn thotiget veD® isrolasetl eBhendonimlied tvhigmpvef wate\ very | ow
hei ght panc@&ﬁmgé‘&%ﬂ@mc WQsthQﬁarﬁb%r ﬁmy%e Bs%d R‘?ﬁ[ﬁsﬂf %Pgas iﬂ%tap%%ctgamginém t h the
advant age that no dynam c shaft seal wth the wash Chanber is required due
to the rot o rigerdgherisgine agtor isis sitchereonvirofatedi the sensepriate didectiorimeriye st at or by
the ..thickpess pﬁ}flp é1e oﬂé@alté. AVRled B oVRE G1n lp{uﬂ'p éa@iné &%g%ﬁ byatt ofAfP -
20 spray arm there is a reaction between the pump impeller and the spray arm causing the spray
arm to rotate by partial fluid coupling. At the same tirne 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 apertures 81 in the filter plate and is drawn through
the passageway 80 into the wash pump to be recirculated.
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 completed, for example, a cold rinse, the electric
motor 78 is stopped and its direction of rotation reversed. As a result the drain pump impelier
101 is operated to drain rinse water from the wash chamber through the hose 37 for delivery to
30  waste. After drainage has been completed, refilling of the washing chamber takes place in the

manner described.

At the completion of the wash programme the drying cycle commences. Water on the



Operation 10 The operation of a dishwasher according to the present
invention is as follows. The drawer 17 is withdrawn fromthe cabinet 4 and
di shes stacked in a rack within the washing chanber. The drawer 17 is then
closed and lid 66 simnmultaneously seals against the top of the wash chanber
3. Mcroconputer 120 then initiates the manually chosen cycle of

operations. Inlet valve 51 is opened causing the water tankeggrpidots te the
| evel shown in Figure 14 i.e. just 15 below the | oop of the syphon tube 55.
The inlet valve is again opened and-2@nk 33 filled until syphoning occurs

wher eupon the inlet valve is closed. The controlled vol une of water

di schar gedishepisyapdriecdiadty resintthent iBthamgshisbaniweandflond. Fiengkiigisdilledmshi ng, as
sel ect ed. wld chih RaleP 219, Irfe EBiibhIHH 3t4nﬁu%£&%mv&e E)&{r uZﬁle cfanth) Ched on to
rotate in the appropriate direction to cause purrp to oper at e.
As a resuPredysed fisethgBrahhas v C‘e‘!‘éﬂs?ﬂgh%@nnﬁﬂsfvalﬁ@ﬂhbl}e%@ﬂfﬂm(b‘Pt wage 20 spray
arm t her evdp%ur@roﬁﬁ%éh@ﬁ%hgemﬁﬁbérﬁﬁgc?&wﬂc&r@?&édtﬁédrﬂmﬁlggpeﬁwaﬂa arm causi ng
the spray armto rotate by partial coupling. At the same time the
wash pérrpthéé’ﬁ%eééenﬂ’iv%‘bfﬁfaﬁ“@%ge&forWﬁta%‘ieﬂfqdomthe sprayi ng nozzles 76. After -

spraying the ﬁ@érgeadnw@rs n@d%t@&e%shﬁdg%hin@éﬁfy u@@tha d@tfargeﬂt RiSpepgs hi ng
chanber, passes thr%wg ﬁe apertures 81 in th tercqp ate and i s drawn
A Afe

through t1Rasfh¥ eﬁbﬁrP‘t‘Ftl\E?wtzf‘i‘éla%‘Hsa “ﬁ?ﬁi&ﬁ‘f%mb@“?@ ¢af Boed. 25 The

wash cycl @%%rgumwméw YeafehdPdt@ SpedifitdiRn DIFI6LIAMAD SuRHOEPt the water in
the wash chanber will be heated during activation of the wash punp. Wen a

cycle of washthgYRagpele"E & hpicel et PrroimBs R maderaele e PrhisE! ¢ he

el ectnoc ompéek: 78 is st opped and its direction of rotation reversed. As a
result the dr eIIer ) erafed to drain rinse water from
t he wash @har’ﬁl "’ta}‘?%ﬁfb Ny See @ff""l“g 89 Very to 30 waste. After

dr ai nage has (hﬁ&ﬁlleﬁmmsbehmﬂyabfe&flﬂ kylbhanGtaeih addmed MR Saikeal aindnip b akes pl ace
in the manner I%Wé (gg %onpl etion of the wash progr ame t he
drying cycl e %% %@8%1 %P’-’S‘P"‘MS% ------------------ 6 ' SEP 2006 -20
di shes is3)vapﬁas|h$exdp krgnstfbrezcbm@reduaé Nt»e]a:im'glcchﬂaes wiash dedgosiber and | oad. The

ol d Water 119 mon wall 34 wll cool and

tank %g’ I\!V p st otorr verse Pwasﬁﬁ .
“wat er “vapaour tpﬁm ?Pah% 3 {8 "t'e final hot rinse condensed
t her eon. 3hi STubbwﬁla;t a8l wivh pmm@dre{stanwém*rt mmtwaslatlearater mapchasr ofi,r ol t he

di shwasher . Vt\ey:]rrq Il urgregcrh d g %ﬁgc'% the c%e?erg”gt de penserd'e %eises 19‘8’%%? g | s opened and

5 the dishes St 6rage or rgent may be
di spensed |nto t he washi ng chanber by use of a detergent dispenser

e e e L e L e AT 8 1 T 7 LT o 2OV (3 4 A P, et et o e L e B LB P 5 e e At e e e T PV Tl e s




such as that disclosed in either our New Zeal and Patent Specification
234271 dated 27 June 1990, or preferably our New Zeal and Pat ent

Speci fication 238504 dated 12 June 1991. By way of exanple only a typical
wash programre for a noderately soiled load is set 10 out below 1)

D shwasher | oaded, programe selected and switched on. 2) Controller turns
on inlet valve and syphon starts and tub fills (tank al readv-ﬁf$-ﬁﬁ'3@ﬂ5up»-to
pre-syphon point from previous use). 3) Wash punp starts for a cold
pre-rinse. No heating occurs. 3 mnute duration. 15 4) Wash punp stops,
notor reverses and punps out wash li-ui-d. 5) Tub refills and wash punp
re-starts for main wash. Heater switches on, until tenperature reaches
65C. At 45t héVigataiCye rrachdd. dpagrdians afe Waslrescontimies Sardrfile it pre-gypBEP 2006 - 21
6) When 65C is ) wd {.ng continues. Tank fills to
pre- syphon poipgi?pﬁlﬁ%%%&E?E%tg%%{%géﬁgfthé%%&Mash liquid in the tub. 7)
After 5 m nlt ediigr} amuieeaftehicprying SEC, washinig nigps mojostevarss and dradvartses and
drai ns tUb'8)8) _TIHHllsfv!riMpﬁe—}WatE Ii o %Qrillée% atirrg%isxfiﬂsg.g'%{é&%fst“ nse. No

heating this rinse. Tank refills to pre- syphon “poi nt pre-oheats. 9)

After thtee m BEt¥Bhopaeiniandrstesrs, |iquid punped out, pre-heated |iquid

Fills tub. o)10)arfl MRL midu§ FadhBYLBEs, lidid nPERER préad@1frtnsAbp. 55C rinse aid
is dispensed. 11) At 65C final punp out occurs. "12) At conpletion of

punpout , t afk Faplosgbegips, it heajesmp ip GI5F-MYt SEEdinge 3id isgispspedde 10 commences.
13) After qur%g%t%uﬁgomog £s, wash load is ready for renoval if
S a

desired. This progra uration of approximately 35 m nutes and
wat er usagél?) s A8 dompleidan o pumpppuie rankARYIANTAGESYPHDE phine il Shviegs este of t he
present 14 nvent i.QimeRks. | €ast in one or nore preferred forms, has the

foll ow ng advantages: 1. Mdtor: The pernmanent nmagnet rotor runs in the
wash | i qui d3 heévftemprisxigatelyd0 minugnywaske ogd s erady lopremaed ifdesitgdinani ¢ seal s to

contai n |'i qui d1hf ploBBme¥ 8ls@Muradh of RBrRERSEINEHinTBIREH ater YR RBARQUS type
notor is a (%orrtpar atively high efficiency
oI waler.

ADVANTAGES
15 The dishwasher of the present invention, at least in one or more preferred forms, has the
following advantages:
1.  Motor:
. The permanent magnet rotor runs in the wash liquid thereby precluding any need for
contacting dynamic seals to contain iquid in the system.
20 The permanent magnet, synchronous type motor is a comparatively high efficiency
motor which does not require forced cooling.

. The chosen pole configuration allows for the shallow height of motor (in the axial

direction),
. Simple and reliable electronic starting method.
25 The motor operating principle and self monitoring system ensures constant, synchronous

operation. If asynchronous rumning is detected, the motor will stop and restart
automatically. The motor has two pole pairs to achieve the high torque required and has
the second set of poles capacitor shifted 90° to minimise the ¢lectronics required.
. When running in reverse, the motor uses one pole pair to also reduce the electronic
30 componentry required.

2. Washpump/Spray Arm:




mpt or whi ch does not require forced cooling. The chosen pole configuration
allows for the shall ow height of notor (in the axial direction). Sinple
and reliable electronic starting nmethod. 25 The notor operating principle
and self nonitoring system ensures constant, synchronous operation. If
asynchronous running is detected, the notor will stop and restart
automatically. The notor has two pole pairs to achieve thqagggﬁ~®ﬁ que-
required and has the second set of poles capacitor shifted t i nimse
the electronics required. Wen running in reverse, the notor uses one pole
pair to also reduce the el ectroni c-280 conponentry required. 2.

Washpunp/ Spray Arm 6 SEP 2006 -22 The placenent of the wash punp inside
the spray armrenoves the need for any of the conventional pipework

connect ' ng thee tpl@l@en@ﬁtvcjf ﬁl@%}ash-laﬂinﬁ iftRethe _sﬂr%mtréﬁgvgs tilcsnepcf l%P:InEy %?tlh!: y no'dead
volume in the system mnimsing the liquid volume required for the punp to

5 operate. AcREtiqupipipenpkspnectias thpivoalaspds. Thisaneans thps Siers isprastieplni ni sed i . e.

hi gh hydraul i dead boieheR est-systea i@ m B Fink 843 $oind rSquiEPBE B ¢4 he parti al
fluid coupling between t'he wash punp "inpeller and the punp vol ute.
Rot atidn sped®®88j ust ment can be made by using a small 10 degree of

reaction §romieliss abefiddedt] ppewBrkPhkRE 1646ds R aBRALSI §.oeniglRRIrdufic @ separate
unit situated_bel ow the sunp and connected to the spray arm by neans of

pi pe wor k. .. SOME* " shwashers have the punp housing as part of the sunp.

Such systens $pf# anflir@aBY W dra@AMyshd Qktial Neid LlpliabddGeeh GRSORS pud) The
vertical space re%§irenent ?f 8,58 arate,@ynp and spray arm precl udes the
15 possi bi I'i t{PPYFTHELE GHPREIUGH Regiqnsprst gditsGrgteen beneds e g syl The of ten
conpl ileéat ed plegree afefaltion GOMGER. Norh@lly in pedrhirfigeiaisat: fulp u@bpafateiusit i on | osses.

c) The plunbgﬂgm%%%%e %Shge i pe Qﬂo pray armis a dead volume for washing
|iquid and opposes eVﬁ%rFsp c&gﬁﬁ%e ﬁ?@ﬁ%ﬁmgg%?ﬁWﬁ?IBWV“%%S?W% pr esent
i nvention at disbasshers rhateheheppredpe howthg fGr part b thai soagh. SuctovBeaondrflg t hese
disadvantagegﬁﬁggm%&g§ﬂ¥d¥hﬁ£gﬂ££&$&ﬁﬁng further advant ages.
a)  The vertical space requirement of a separate pump and spray arm precludes the
15 possibility of designing an exiremely compact dishwasher.
b)  The often complicated pipe work accounts for inefficiencies through friction
losses.
¢)  The plumbing between the pipe and spray arm is a dead volume for washing
liquid and opposes efforts to reduce liquid consumption.
20 ~ The present invention at least in the preferred form, is aimed at overcoming these
disadvantages and providing the following further advantages.
a) A pump and spray system wherein centrifugal type pump is mounted integrally
with a rotating spray arm. The pump discharges the wash liquid directly into the arms of
the spray arm without intervening plumbing,
25 b}  The compactness of pump and spray system facilitates maximal usable space
within a given dishwasher height or for a given load capacity thus promoting the design
of compact dishwashers.
¢)  Because there is no pipe work between the pump and the spray arm and hence no
frictional losses the overall efficiency is vastly improved compared to conventional
30 - systems. This results in smaller power requirements for the motor.

d) Because of the lack of pipe work there is an absolute minimum volume in the

system requiring filling before the system operates which facilitates low water usage and




a) A punp and spray system wherein centrifugal type punp is nounted
integrally wth a rotating spray arm The punp discharges the wash liquid
directly into the arns of the spray armw thout intervening plunbing. 25
b) The conpactness of punp and spray systemfacilitates maxi mal usabl e
space wthin a given di shwasher height or for a given |oad capacity thus
pronoting the design of conpact di shwashers. c¢) Because thﬁggﬂFﬁwgg pt pe
wor k between the punp and the spray arm and hence no fricti 5 ses the
overall efficiency is vastly inproved conpared to conventional 30 systens.
This results in smaller power require&sents for the notor. d) Because of the
| ack of pipe work there is an absolute mninmumvolume in the system

requi ring fill irfgcesereagyeormepiéyst em operat es which facilitates | ow water
usage and - SSEE%OOEy virtdebf i AHA 8l SR e SRS PR bRBr anfthe Rinptbisiige of the
fluid coupling between the punp inpeller and the punp housing, “power to
rotate the spr&)VAritnrte theaiReafm dy rpmitied emi thy &pnelier to dha WEaysisray arm

Ther ef or e convaniikeRAbnvERREL t@Bioh fé_tssnhminfabbmyd @@m&'ﬁ@l@mﬂ?ﬁm 848 upy ef erably
not used, use 5 additional wash liquid and do not usually contribute to-

the wash act i ofddifopalyash iquisaad deypos ustallyopihiue ot shAMOBL @ punp and spray
systemin two part gis Rl BldaGetiR@omPIERYudp MIRPAP s BRMSH B AL ofhe ot her
bei ng the punp. i, |ler, the systemis therefore intrinsically sinple. Q)
Shoul d the“punﬁmﬁgﬁ?ﬂﬁEFF%ﬁmﬁﬁﬁﬁﬂgémﬂPe%mﬁp%§¥H§@PHWW?¥%@eEﬁ?mﬁhe spray
arm 10 exposesneteife infipatdi@cinprRd ot her parts for cleaning. h) Separate
bearing systens fof. a p and spr arm.are avoj.ded. i) Rationalisation
of parts réducéb Wﬂpé@i pﬁ&*@ﬁ@?%g%fsegéaﬁgiﬁﬁh Bg PISHE SBfaecessary
bet ween1d he purgposstHeedpdliep@d vbédpaddr Sqaniay. ar m whi ch are usual |y outside
t he di shwasher #ubsthe %otential gf | eaks .in this areadi 15 renoved. To
enabl e the washl ng BRI CEE B HEFED L APYRLTH 2R T4rayg! ‘id;urrpi ng air) and
with only m niymal Relveilisaion hiymes @uakd miruenctudng @stge | nt ake area for the punp
i s enployed. The p i ntake i s an_annul ar. area at approximtely 300nm

0 amerer” and abpr ol RREBEIRAe FEGRT SHHES U PO PR St BERF or mance i n
the range of 6%m whicles¢ ndualiytw@tsaik tte dsbadhafubZhe Zfenrid tof Bskstihthts are@dpui r es onl y
2 litreps of Iig%Lgmjn whi ch to operate.

. To enable the washing pump to operate without ventilating (pumping air) and with only
minimal suction head available, a large intake area for the pump is employed. The pump
intake is an annular area at approximately 300mm diameter and approximately 7mm
high. This allows for a pump performance in the range of 65 litres/minute at a head of 2

20 metres that requires only 2 litres of liquid in which to operate.

. The wash pump impeller is of the mixed flow type, with a radial centrifugal outlet and
an optimised axial flow inducer at the inlet,

This inlet 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
25 in the drain mode is also reduced by the inlet inducer,

Both these benefits reduce the drain mode power requirements, aiding the motor running

on one pair of poles - as a result of the improved priming ability of this pump, the wash

pump intake is successfully located below the wash pump housing.

3. Drain Pump:

30 - The drain pump impeller is an adaptation of a paddle type pump that is optimised in
such a way that the maximum pumping performance is achieved in the drain mode, yet

the oppuosite direction i.e. wash mode, no pumping occurs and low drag is generated.




The wash punp inpeller is of the mxed flowtype, with a radial centrifugal
outlet and an optinised axial flow inducer at the inlet. This inlet

i nducer benefits the punp primng in the wash node and hel ps prevent the
spray armvolute primng when in the drain node. The drag created by the
wash punp 25 in the drain node is also reduced by the inI et inducer. Both
t hese benefits reduce the drain node power requirenents, gf'ﬁ;‘,mtzcﬂ notor-
running on one pair of poles - as a result of the |nproved ability
of this punp, the wash punp intake is successfully |ocated beI ow t he wash
punp housing. 3. Drain Punp: 30 The2dtain punp inpeller is an adaptation of
a paddle type punp that is optinmsed in such a way that the maxi mm

punpi ng per f oYREIHES EERFEI EGREC fTRin PHEP B PREFHNEBAR ersgmeans hitéhesriposi t e

direction i eﬂaxmﬁmmam%wemmmmme%%m wapd | ow drag i s generated.
- 24 The | ow drag generated when the

drain punbp is hBB@PId?‘PWQ“?eﬁ’ﬂr‘se‘@@%l‘?é indegealE With HE MOMEFYST s axi num not or  power
avai | abl e« t 0 e v pliPhoVEiS Bis PEFRI withthem StbSHolkingd HR@teh @4l piRbadrihg fof Moul ded

i nt egr IIyW| h the nmotor rotor. The drain punp housing is integral with
t he not or 3R"and central plain bearing for 5 the rotor. Should the
drain punmp bememm tHal datrk gnp beadiﬂiﬁélﬂocﬂléd ﬁz&ﬂnﬂdl’oe regjiye SO1s¥ivizing@ dah b€an be

d b th 1 4 which will al
1t the ot drNFRar B B Py P s R e e o RGP LG AR GOt ho drai n

punp housi ng rdxeﬂl()ﬂmffah baring shafiaoNEvdalisy ﬂh@ﬂl@fl‘l pofig Sibwsthe lm@whipﬁ)alsar ain punp
startup, any Junvant etd hal I. resent in the drain punp can escape up between
t he notor rotor &Of’rhé’ housi ng. To check the flow of wash |iquid

t hrough this tp:an ﬂramfmmp stai‘lq) anyruniwa:se espa $iseael dram pomp tean dseagabp punp

i npel | er det S I n.the t f.ac e roL0kor which in
ef f ect opposg)‘samie%]n th? Fn%%r 9?‘%9 acﬁd the Igomrc}%ustuf’gy%o ChetC}églesﬂg)g ‘%Waihs ?%d -' gEP 2006
CLAI M5 through this path after the a1r has been passed, a centrifugal pump 1mpeller detail is

moulded on the top face of the motor rotor which in effect opposes the flow of any
liquid trying to escape.
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1. A dishwasher conprising: a wash chanber (3) adapted to acconmmodate

di shes and within which wash liquid is «circulated, said wash chanber (3)
having a floor which is dished upward in the centre, a rotatable spray arm
(75) having liquid discharge nozzles (76)c: which is |located in the bottom
of said wash chanber (3), said spray arm(75) in turn conprising a hub
portion and at |east two dianetrically opposed w ng portiongfﬁﬁﬂ?g§6)v :
extending outwardly therefromtowards the side walls of said c a&%er-(S),
and the hub portion nmounted on the upwaains di shed portion of said chanber
fl oor characterjsed hy (a) said spray armw ng portions (84, 86) shaped
such that they droop 988 r'¢MpPriEftdy fromthe hub portion substantially

paral l el to the, dhsh@dmes 4RbaRAQE LOBENANDEENE |a9@5vii1th(nb\%lhi@h &@%n&&%ls

wi thin said chanber (3) which supports dishes above the floor of sai
chamber ( 3)circylgtet. sajdavash ghanmbepes hayag & floafwhaghyis disheslpavard/igthe eatrd,y

fod Aish . el ort .
S (77 whi ch B Yed M 07F) e o s B R AR T PP b Qe e,
shal | ow deptdttoparfcaid evash apedee(3¢ctidispragoto 75) 7i8)urd amyaisingiartgbgaitdn pudmpt ( 77)
I ted he.. ly di d ti i d . chanb f , d
the-cont 1 gurit B ARt baptsed Fraonint i Py dmrayhons ifre
not or (78) thbeiieigaltsudkaill BiaimbeN@),dhs 1@ REE pdrtimnbi@eddt theipwaldil BRhAIGIRon( 78)

to the centre of the hub portion of the spray arm (75) is less than 75 mm
2. A dishmdgﬁ@F°5%@6¥8PWQBFB“@F§ﬂH¥I further characterised in that said

spray arm (75) (af ONBidisB@as ath MRk HOWohd @, %?%Tt%ﬁéd sgayﬁAag;e@ AMEh lbEardiPhginess

substantially |ess than its horizonta _ i Shwasher accordi'ng to
ei ther of dfiran ths hub pertion fubstahiéaily pamtlelde dreidssbdd furvatirgiof daicbambpn fipor( 77)

i ncludes an i | er 140l I .? § n aj.d spr ar 75)
i's supported nﬁﬁjt%33%26?%ﬁ$%PSgg?%h@ﬁgﬂggaﬁ %%g%(@%g%??éﬁggg%ﬂﬁoggﬁd
wash punp idmpebérgB), 6@h)thatamdiowksrpeim of s dreajar aytrtiealin sGFimyted dSh iinbebsw dhe

surfaces ich define a co;acting casing (87) for said wash punp inpeller
(95) and ebﬁlrt%‘gsﬁidrf@faéa%f“ﬂi%f’ft‘%é,sg) which” al | ows delivery of wash |iquid

fromsaid casi@g (Bonpt@7)saiich fozaties sdid g)ray &8 ($5)bvith ¥8QGiquil, A di shwasher
according to claim3 further characterised in that the spray armvol ute
surfaces are cdffi guivalpw gepsl paicekyghared pledrs msart(RD fex dvivng saidsump (44 d

spray arm jhcza dnBlQnd v FEPEER RAfdni 2Rai@ EhaddcfnshI 44 (75) armto supply
centrally |l ocated nozzl'es wwth wash |iquid.
(e)  the configuration and juxtaposition of the spray arm (75) and electric motor (78)
being such that the distance from the bottom of the motor (78) to the centre of the hub portion of

the spray arm (75) is less than 75 mm.

2. A dishwasher according to claim 1 further characterised in that said spray arm (75)

comprises a hollow flat vessel having a vertical thickness substantially less than its horizontal

width.

3. A dishwasher according to either of claims 1 or 2 further characterised in that said
pump (77) includes an impeller (95) within said chamber (3) and said spray arm (75) is supported
in the bottom of said chamber (3) for rotation about said wash pump impeller (95), and wherein
satd spray arm (75) has internal surfaces which define a co-acting casing (87)for said wash pump
impeller (95) and which define a volute (88,89) which allows delivery of wash liquid from said
casing (87) to said nozzles (76).



5. A di shwasher according to any one of clains 1 to 4 further characterised
in that said wash chanber (3) is housed in a cabinet (4), said punp (77)
and notor (78) are <carried by said chanber (3), said wash chanber (3) is
slidably mounted within said cabinet,.(4) in such a nanner that dg gsbe
Wi t hdr awn horizontally out of said c%%lnet (4) for access thereto, said

wash chanber n topped to allow top | oading of dishes;-and a wash
chanber 1id (6 Arfﬁ%h‘iﬂ%hff GORHE 1 plpinyd Pfd?héféHFli*ﬁé’rfi inthyt thagRTEA™ i d ( 66)

i s engaged wmtbsurtabe MOSIRGHRIRAT AR BRIV £&n 8RAKLRDhKiEQAR Bhl 9@ d wash
chanber (3) on retraction of the wash chanber (3) into the cabinet (4). 6.

A di shwas he@%}é@dh@@eﬁgaluvertep af sidspray(Therm orapply ceriaBelycnyd raalaswillor
evacuati ng w%ﬁ ljqaquid from said chanber (3), wherein said evacuating neans
i ncl udes a aln hose (35) and said drain hose (35) is flexible and is
configured as a Ioop when the wash systemis fully retracted which can

open out to aII 35)..to extend th of .t he wash
system from sai d ca (ﬁls St}f)rg%cgu)danq '8P B ?‘f& abrp%\l/ d'ig"'%le‘)tl\%a?c@?sregr“bht

| engt h (36)thﬁIﬁhﬂﬁiaﬁhkﬁaﬁrﬂ:l&ﬁMMs&ﬁ;b%dhﬁ)ahzﬁlﬁndﬂ(éﬁ)?ﬁid Biinpof77) srawestent/s ke sai d
wash system an 7, 38) extendin omeither. end of said
st rai ght Iéﬁﬁ?%b(§§?d“ﬁﬁ@rFEFﬂdg?ﬂ%@%@%“é%?%ﬂ@@ﬂé“P8m§%wameéﬁﬂH%Wwf4) and
the ot her s@jfsuddmdB3&)thRXneRdE wh&@wﬁﬁb&aﬂ@ﬁvowgﬂ%mmmep&céé@en the
wash systemis fully retracted the |oop occupies a space between the wash

syst em and @ﬁémcﬁ%iﬁe$Cb&?“mﬁﬂchqﬁﬁéﬁwﬁ@ﬂ)ﬂb%ﬁeehm¢he06®ﬁ§$d@démaﬁeter of

the drain claimé6
further chgﬁgﬁPéﬁﬁggé ﬁﬁ?wgilg”fgﬁfﬁ%g%ﬁﬁékﬁ%ﬁﬂ )%E@%%%ﬁ%a i net (4)
by four h|ngedaﬁmmmnhnnbﬂﬁsp@Zéﬂﬂﬂpdemeﬂﬁmd@aﬁbdmhmaaéhxnemm@mnbﬁhmg

hi ngabl y connect ed 1 &)u% e (4) and the other end (27) of each
menber belng |ngaefy o] "said |lid (66) to provide the |id (66)
with two degrees of freedon1such that an inwardly directed force causes
said lid (66) to ane i nwardly and downwardly and an outwardly dlrected
force causes s& d |d ‘E[B’G*)Sh‘“tfoa"ﬁ?ﬂi’@g g uHHaY éllfk}“]éf‘ﬁ&hﬁfﬁ%ﬁlﬁﬁﬁby wfps for

conpl ement akycabu {ths‘ﬁgiqﬂﬁ% REPMABEL (@) whddefh Jamevﬁéﬁ)mg%@lang TncRiaR £006
sai d wash chanber é?)’ sai d means abutting on substantially full retraction

of sai d washaighaye an(isyld\ﬁmxhhweéﬁ)ds Batihinend (s4pnlgvdedms ailein waen thé t hdr anal
f d 4 t d
of sai Was\basﬁp Lt % f\(;\g)s ]ﬁ rEcEéH r%ﬁ&m(egx)o%@{g gtétrtg g@évp €ha gos)e (%\)ttyepﬁgr{b duﬂPe

di spl acenent o ut ment providing respective
cl osi ng andNMEEmmmgfmemeﬁswﬂanéamdﬁmidmﬁﬁGM)to cause it to close against or

any one.or B PR AR R R dicnlCt RS I Tieofo = 11
movement of said wash system and a pair of arms (37, 38) extending from either end of
said straight length (36), one said arm (37) extending to said cabinet (4) and the other said
arm (38) extending to said wash system such that when the wash system is fully retracted
the loop occupies a space between the wash system and the cabinet (4) which does not

exceed the outside diameter of the drain hose (35).

7. A dishwasher according to either claim 5 or claim 6 further characterised in
that said lid (66) is mounted in said cabinet (4) by four hinged link members (26), one end
(28) of each member being hingably connected to said cabinet (4) and the other end (27) of
each member being hingably connected to said lid (66) to provide the lid (66) with two
degrees of freedom such that an inwardly directed force causes said lid (66) to move
inwardly and downwardly and an outwardly directed force causes said lid (66) to move

outwardly and upwardly, and complementary abutting means provided on said lid (66) and



wat er di scharge spout (53) is mounted in said cabinet (4) so as to be
capabl e of discharging into said wash chanber (3) when said wash chanber
(3) is fully retracted within said cabinet (4), a water hose (40) is

connected at one end to said discharge spput (53) and adapted at gﬁa&@ her
end to connect in use to a water supply connection (46). 9. A éis er

oo moher SRS AP AR 0 S GPIRO SR ES R
connect ed t@)@hﬁn@ﬂﬁkﬂﬁmﬁ@ﬂadwahhﬁﬁ@@ﬁ&ﬂ@ﬁhhﬁsﬁﬁeﬁ@ﬁEMmﬂﬁJ&¢ﬁomSﬁﬁm1QMﬁlld
val ve having.a c connecgtion adapted to connect in_use to a househo
col d water Tpe GO WA SR BRI AT GHIC AELEE 60 RO PAI 4R
conbi nat i onre§REPIEl KRRl opSihMASHRY Bidajt Gk PoMBtkelito ©lAt MathsPHbpbN §way
outlets of an electrically operated two-way valve provide the cold water
suppl y connfE@t patyashyhagheteramistiwvasher, and including an electrically
operated gate val ve adapted to connect in use to a household cold water

supply tap and a water hose connecting the outlet of said gate valve to
the inlet of sadid tAwdisinagsherads whumed in any one of claims 5 to 7 further characterised in that a

water discharge spout (53) is mounted in said cabinet (4) so as to be capable of discharging into
said wash chamber (3) when said wash chamber (3) is fully retracted within said cabinet (4), a
water hose (40) is connected at one end to said discharge spout (53) and adapted at the other end

_to connect in use to a water supply connection (46).

9. A dishwasher combination characterised in that said combination comprises two
dishwashers as each claimed in claim 8 and said water hoses are each connected to one outlet of
dual electrically operated valves, said dual valve having a common connection adapted to connect

in use to a household cold water tap.

10. A dishwasher combination characterised in that said combination comprises two
dishwashers as claimed in claim 8 and the outlets of an electrically operated two-way valve
provide the cold water supply connections for each dishwasher, and including an electrically
operated gate valve adapted to connect in use to a household cold water supply tap and a water

hose connecting the outlet of said gate valve to the inlet of said two-way valve.




