7 February 2006 A WASTE REMOVAL SYSTEM Field of the Invention The present
i nvention relates generally to a waste renoval system andy Fabirgary 2006
particularly to a ultra-low flushing volunme toilet and a related toil et

- pan, flushing nmethod s and drainline. The expression "ultra-low flushing
vol ume" is herein defined as having nomnal full and reduced flush vol unes
of about 3 litres and 2 litres respectively. Background of the Invention

The design of water cl oset n greatly influenced
by the 10 need to m nim sz\m con?@ﬁ?&ﬁ'ﬁmpﬁt ain an adequate
sanitation systemto safe guar i gh [ evel of public:

heal th. Since 1982 reductions |(r:1h%\¥? a?g@%ﬁ,{rushi ng vol unme have lead to
a nmaj or Iomeri[h@pmﬁem ha/eammuees@némuy\@ AaQE réRRaLSRtdnPAndRbreper son from
55 litres to 1€i { ‘Wgﬁ' gﬁsqr co trlbutlon to this reduction was the
devel opmenPafify ?qlggot Bd?‘f’ hipg ¥plume tpiletond peelpied tailst BAS Husling meghodc ed
flush techanfl diginlinki ch gave the user the choice of applying either a 6
litre full flush or a 3 litre reduced flush option to operate the WC.

Obj ect of the Thﬁfm(?seﬁm‘tﬂmaslo‘arﬂ%bqngo’phme tiberpinaicfined ashaving romind pr ovi de
~a toilet- aﬁgaglgla%l usﬁl éﬁ%bg%@ﬁ&%d%ﬁq% P?‘%%@ﬁ%' y into a sewer

with a ultra-Tow ng vol unme untmar I on Accordingly,
in a first aspect t he preserBangreundmfﬂmednvelnﬂon toilet pan for a ultra-

| ow fl ushing \L/;ﬁ?t(ge toilet, the n including: a rearward end adapted for
positioning s ﬁlspé?fwteaeioa%ﬁﬂ%) i Apstielia has bqe@mmdymfbmwapﬂmed for
positigni

O eSS oSSk A SRR S 1

outl et having a primry noz
adj acent tgﬂérfﬁmdlﬂalummmhldh@vdlwmlbhdhpalﬂd to direct a jet or stream of

flushi ng wat er, t ce nt t n re rward .end. The ‘
pan pre?erabl ySug 1@3%?&11"‘@ 6%2‘&“%%{%@3‘&5%‘?&% %’é’ﬁ 021 sewer end
and the rlﬁwermg/oﬁlhé aﬁragmmmvewwgﬁﬂmﬁ ptioh pRt p@sAPROHSS ks 1§Ct

fl ushi ng er towards 30 and/Qr into, the S— bend pan end. The S-bend pan

end i ncl udBes-aAJRHST SHnttibitiop te thisseduetion; s the develapmentiot the tyie buiteny dual
15 flush WC having 6/3 litre reduced flush technology which gave the user the choice of

'épplying either a 6 litre full flush or a 3 litre reduced flush option to operate the WC.
Object of the Invention |

It is an object of the present invention to provide a toilet and related componentary
that can operate directly into a sewer with a ultra-low flushing volume.

20 ' Summary of the Invention

Accordingly, in a first aspect, the present invention provides a toilet pan for a ultra-
low flushing volume toilet, the pan including;
a rearward end adapted for positioning substantially adjacent a cistern;
a frontward end adapted for positioning substantially remote the cistern; and
5 a flushing water outlet having a primary outlet nozzle arrangement disposed
substantially adjacent the pan frontward end and adapted to direct a jet or stream of
flushing water onto the water surface adjacent the pan rearward end.
The pan preferably also has a S-bend outlet trap with a pan end and a sewer end and
the primary outlet nozzle arrangement is also adapted to direct flushing water towards
30  and/or into the S-bend pan end. | |
The S-bend pan end includes a substantially straight pipe section and the primary
outlet nozzle arrangement is also adapted to direct flushing water substantlaily parallel to
the longltudmal axis of the pipe section.




outl et npozzle arrangenent is also adapted to direct flushing water
substantially parallel to the Iongitudinal axis of the piR®nse¢bosmn. 7
February 2006 -2 A majority of the flushing water is preferably directed to
the primary outlet nozzle arrangenent. The prinmary outlet nozzle
arrangenent preferably includes a pluraltty of outlet nozzles. 5 The pan
preferably also has a secondary outl et nozzle arrangenent, nost preferably
in the form of singl e.nozzl e, disposed substantially adjacent the pan
rearward end an%ma-b?ﬁg%?%@eﬁ‘sﬂpg water is nrefembly Jirested tadhe primany oytlofatoarle

subst ant i aldmyngieerear ds. The pan preferably also has tertiary outlet nozzle

arrangenents, st preferably in the formof holes, disposed along the
si des of the pdftc&Amapnayics nozde yrangement prefiamblyt incluties 4 plutahiey 6f amslai ng . wat er
subst ant i algyy,jdownwar ds. The pan preferably includes a rear wall |eading to

the S-bend and the secondary outlet nozzle arrangenent is adapted to
direct #| ushi nghapeepretsshiyalsdhanh seegndare oubemozale kirangbh@ntynivef preferdy t he

fl ushi ng r. ol ef. |y ,dijecte 0 the secondayy outlet _i1s nozzle
arrangement . ﬂlﬁ%élbglfla %rﬁél% E‘P é%?’)}{lqpﬁ' Effqﬂﬂéweﬁﬁ ﬁﬁiaﬁ?‘%fa‘%‘ii%?ﬁ‘tréw end agd
conmuni cat adapted thliract o itkityef the HlisHin@vatePsulisiantigllydtlvirie primary or the

primary and segpndar utlet. nozzle arrangenents. 'The manifold preferably
substantial ly i—g ?“cé?%gatbtl%%lsg asfertiagry it pozzlgremgempkis raest prderably dme

form the therfbinobfhdlss, HRPIRA a5fiRARAE f @Esqpt Ak y
rel easably ertl,g]gﬁleabl et hgr ew th. Iﬁélgé%)tfrt\%r O#l%ﬁ?ﬁg@ﬁ)ﬁ%l#%&?éﬂ@tfg*‘ med
i nt egr &% | ythgittushing wates substantially dlewnwends.f orm the manifold is formed

integrally wt ' gnd aspe t he esent . i nvent i-on
provi des & met s ayprrizBly AEfles d R AfRiing 35 BE S pend Bl Sottarng vol ume
toilet, theutlshnozztodrrggemendds adaptbdao dired dtlsitl Water DwRRGEdsiaRiioM8e rear

subst anti v adj acent a cistern and a frontward end adapted for
positioning ‘substantially renote the cistern, the nethod conprising

directing a nmlemingrigfofahe Nadh@igwater is pHIRPY MRERA th ﬁ”’“ﬁ ed jet
or streamfrom the upper for\A/ardg1gnd 01‘p t he pan tomarg?t e ter@{surface
adj aceht tp2zleaaneemieat-war d end of the pan in a direction

The pan preferably includes a manifold adapted for fluid communication with a
flushing outlet of the cistern and the primary or the primary and secondary outlet nozzle

arrangements. The manifold preferably substantiaily replicates the shape of upper rim of
the pan.

20 In one form, the manifold is formed separately from the pan and is preferably
releasably engageable therewith. In another form, the manifold is formed integrally with
the pan. In a further form, the manifold is formed integrally with the toilet seat.

In a second aspect, the present invention provides a method of flushing a ‘toilet pan
for a ultra-low flushing volume toilet, the pan having a rearward end adapted for

25 positioning substantially adjacent a cistern and a frontward end adapted for positioning

substantially remote the cistern, the method comprising directing a majority of a cistern’s
lﬂushing water in a concentrated jet or stream from the upper forward end of the pan
- towards the water surface adjacent the lower rearward end of the pan in a direction -
substantially aligned with the frontward-to-rearward centreline of the pan.
30 The method preferably also comprises directing a minority of a cistern’s flushing
- water from the upper rearward end of the pan along a rear wall of the pan and towards the
lower rearward end of the pan.

The method preferably also comprises directing a minority of a cistern’s flushing
water down the sides of the pan. ' '



substantially aligned with the frontward-to-rearward centreline of the pan.
30 The ‘met hod preferably also conprises directing a m norsReprfdby 2006 stern's
flushing water fromthe upper rearward end of the pan along a rear wall of
- the pan and towards the |ower rearward end of the pan. The net hod
preferably al so conprises directing a o i ty of a cistern's flushing

wat er down the sides of the pan. 7 February 2006 -3 The nmethod preferably
al so conprises_jinducing a partial syphon action into the waste outlet of
the pan by di r §8¢ msthodimeelsrapby alsg cogipriserindueing 2 partial syphag acitondntodhe ect | v
into the ' | difldi ' . :

| ongi ¢ udi oo LR e 1) RERNEB MOV b Yot RINBDE ol byt |
partial sy@ennastiptdn aldigetion substantiallylpasillel fodhevingitudinalrexistd thesleading | ng t he

conmencenepy.,- f ' scription of .t Dr aw Preferred
cbod nent Secgph oF 8% e S5, htrfby PREGisE uaBEe Rructiomgly YR B3 TR S S
only, . wst him the paedaring the chraneacamgnaofihedlugli.awi ngs i n which: 10 7 February
2006 -4 Fig. 1 is a cross sectional side view of a first enbodi mrent of a
toilet suite incorporating aspects of the invention; Fig. 2 is a front
view of -the suite shown in Btigf DéscHpfiondfitheDRfwimBRCt i ve view of the
suite showmn in Fig. 1; s Fig. 4 is a cross sectional side view of a second
enbodi ment of PBrefeviel embedintents ofitheimpertivn wifl mspecdsscibed, be wiapv€atdngles Fi g.

5is a front, view af th uit shown.in Fig. 4 Fig. 6 is a perspective view
“of the sui?nlg’hvmr"?‘ﬁe‘ﬁe ‘.’alﬁacﬁ?rﬁga}“y?lgtq{‘iﬂ%gﬁi‘%wg@?‘specti ve views of
exanpl ¢ of outlet nozzle arrangenents; and io Fig. 18 is an end view of
an enbodi ment of a drainline incorporating an aspect of the invention.

Det ai | ed Description of the Preferred Enbodi nents Referring firstly to
Figs. 1 to 3, there is shown a first enbodinent of a toilet suite




20 incorporating aspects of the invention. The suite 20 generally conprises
a full and is reduced flushing volune cistern 22 (known g¥Febrdakystoa ank in
the United States) operated by a pair of button actuators 24, which are
accessi bl e through the top surface of a ¢cistern . body 26. The cistern 22 is
placed within the |arger cistern body 26™as, due to its ultra-low flushing
volunme, it would appear out of scale (ie. too snall) with the renai nder of

the toilet su'i?te 20. 20 The suite 20 al so conprises a pan 28 connected to
the cistern 22FH; 145 # proshsssiional side view oin fisst emhediment ofigdoilstguite ar e

pivotally mfﬁ&giﬂgggﬁ%mﬂegﬁemnhi nges, which are well known. The pan
28 has a rearward end 28a and a frontward end 28b and a rim 36 about an

openi ng 38. A Fiaghs nfonlader ofitheishid¢ shovd inFig.dcat ed beneath the rim 36 and
isin fluid 25 eallgl ' ] tﬂgef.l b 30. The manifold 40 has a
primry outletF c')zzi eb&gsréfggeggﬁgn}btf uﬁféﬁ%ﬁ@%% ar the frontward end 28b
of the &i ster nFiz34 anaicrassssealidmat sids elonsfar secend drsiodivaamtiof aasilads@e®ent , i n

the formof_sinale nozz|e ?ﬁ . goijtioned adj acent the rearward end of the
pan 28a. THERP PG O b iBYNON, angenent 42 has four outlet nozzles

46, which are Bigs$ isseontiviewbfthe fuit SAviAFiEY:d 40 al so has a number of 30
tertiary outlef, nozzle arrangenents, in the formof holes 48, disposed

al ong the si deS8of Is aRfEspsaiverdew of thesuit shewa i Bg- €nbodi ment shown, the
“mani fol d 40 i sgjgs 3aBaHaL: ?‘l’%{:@m F | gﬁ%'!]é:e!ﬁ nt
that substantially repl i%%?tr s the sﬁglﬁeé(xﬂ eOfg)gﬂaﬁgr%ﬂé : e%?gégﬁﬁ 2006
-5 I n $her enfigdi&isanend visw oflaovembodinment pha dfapliheiiscoiporating amaspeetalfl y wi t h
t he pan Ort\lkﬁ"i&@nti&{‘e toilet seat. The pan 28 al so includes a flushing
outlet 50 which iI's connected to a nains sewerage systemin a known nmanner.

The flushing outl et Ddtalled Descriptibrogf the Bréfenttd Embddigients ap 51 for ned
froma first downwardly convex | ower bend 52 and a second upwardly convex

upper bend 54 Refersingfinstygo Fligso! ka3, theredmshomal 4 fiscembodimentoflagviletdite angl ed
fromthe r n t .about 10 fro orizoptal . The front . wall 58
of the pa%ﬁgg&ﬁ%%ﬁg%&%ﬁ%%rgfﬁlg | elngg?'y%é? ‘73‘3%}2& gffﬁa'f’@ﬂ CHBPEIS 7 %@&“d a | ower
rel atisel yreduced fluyhingnelume cisterh 22 (krinHh asvihilwsh thrk ubsUanéd Slatex) opiakd €l to

and rearwgrdly.digplaced fromthe to upper portion 58a, and an_internediate
relativ e}Nary ] ugo%ﬁwgers% Whish aggaccessible through the top surface of a cistern

body 26. The cistern 22 is placed within the larger cistern body 26 as, due to its ultra-low
flushing volume, it would appear out of scale (ie. too small) with the remainder of the
toilet suite 20. |
20 The suite 20 also comprises a pan 28 connected to the cistern 22 by a flush pipe 30.
A toilet seaf 32 and lid 34 are pivotally mounted to the pan 28 by hinges, which are well
known. The pan 28 has a rearward end 28a and a frontward end 28b and a rim 36 about
an opening 38.
A flushing water manifold 40 is located beneath the tim 36 and is in fluid
25 communication with the flush pipe 30. The manifold 40 has a primary outlet nozzle
~arrangement 42 positioned near the frontward end 28b of the cistern 28 and a smaller
secondary outlet nozzle arrangement, in the form of single nozzle 44, positioned adjacent
the rearward end of the pan 28a. The primary outlet nozzle arrangement 42 has four
outlet nozzles 46, which are best seen in Fig. 7. The manifold 40 also has a number of
30  tertiary outlet nozzle arrangements, in the form of holes 48, disposed along the sides of
the pan 28. | '
- In the preferred embodiment shown, the manifold 40 is a separate, substantially
oval shaped plastic component that substantially replicates the shape of the pan rim 36.




t her ebet ween. The portion of the pan 28 adjacent the |lower front wall

porti on 58b is substantially cylindrical and has a cent ragey pooagdi nal
axis 60. The operation of the suite 20 will now be described. Pressing one
of the actuator buttons 24 initiates flushing of the suite 20. The
flushing water is communi cated fromthe=>is cistern 22 to the flush pi pe 30
and so to the flushing water manifold 40. The majority of the flushing

wat er (approximately 80% exits the manifold 40 via the four nozzles 46 in
t he pri mar yn etier enbodiments tras showp), thesnanifeldia ferthedyinteprally avithethe paroor 8izh and

i s directegehguaegds the commencenent of the S-bend outlet trap 51 in a
direction substantially parallel with the axis 60 of the cylindrical
portion of theThapaP® dsh mchwits 4 HesHingoatietad Wwhith il ovvrecedtd & aids8h.

Directing | ushi n ter 62 in this concentrates. the en of

Chat 11 uonPierset Srerp s keRirmatml ThenBheRler it presiod By vit

cl earing obuthastap 5( €orasd frond a GirstiieWnGiardl} 8shver 16w beRid 39 dad 8ledofl known 6/3
litre full/redyced flush toilet suites) hi n theaﬁan 28 with the 3/2

t
litre ultrSPYHRPEICHREH PRPSY ?%.Thgnﬂl_r?éraﬂwwa&ﬁr%& tIouehich i wrasdlyi s
directed tagphoniie e dfthe b 20 dbDE (Aikth RutiZTREN UIEbMYAifss nyet 25

and clean the rear wall . pan. An even smaller anount o
f1 ushi ng weine38 has anapperaeletivaly steeply ahgled porion 58a,adowartictatively stsephmal |

A T R T L e TRN e e
-previ ous| yuppesporiibe 434, land bi irgerawdiatewel dtivelyahaltgyly ahigled portign@8et y of the
trap 51w CROREEH « O TPRRRoL e Bit £ BUPSHE o e EHeon: PALORagt TS0
appr oxi matsabtatitidlly cyRAdH@Hlandhas ARneMbRERdRaEAiSE0. the level 70 is
approximately half that at the [ evel 68 and the correspondi ng reduction in

cross sect i onalleAPEERtigh of the suiie PR wili neys bs desoribech ePressing ¢ hesuatet oci ty,
and thus HaRen A Mlfingde i h0! Jhe BLURHE PR i i OHEsb%mE 2P

51, further arding In was ruary earance. Thé Targer
sur f acE arcgernt22iththofhtsh pifesddeind68 tattedluahing mata emnifold 40. oVhamajosity dfar ger
. target ar on.-user. s, wast es ticularly soljd wastes, Further .
advant agegﬁgs ﬁlﬁs,h]?gfgate @Bﬂ%’f‘}’?@e@ g(?t)?)é’xg? [lleﬁ%a“é{? ﬁ%@aéli‘ee@“ﬁfw@?@ Adber at

| evel 68 ithe pristyasitletdrtanguaestiaoahd Mdic&deﬂﬁ?‘ﬁﬂa Mgeariohes PRRT i9¥iE&E® sol i d
waste drop position of a user. 5 Accordingly, before flushing, the pan 28

advant age 6%‘%"'1"9_3 HP&_WH@CQHWH of therrbepet outlef tram S bingy disection swksiastiap) t o
monim se gkl %ith tHARE 6 o RSERINARED Pohitt FHHY pad 28R adMit the Front wall

20 lower portion 58b. Directing the flushing water 62 in this way concentrates the encrgy of

that flushing water into the outlet trap 51 and results in adequate clearing of waste (equal
to or better than current standards for known 6/3 litre full/reduced flush toilet suites)
within the pan 28 with the 3/2 litre ultra-low flushing volumes. A minority of the
flushing water is directed through the outlet 44, as indicated by medium arrow 64, to wet
25 and clean the rear wall 56 of the pan. An even smaller amount of the flushing water is
directed out of the holes 48 as indicated by small arrows 66 to wet and clean the sides of
the pan 28.
‘The water level in the pan 28 in the absence of a flush is denoted 68 in Fig. 1.
During the previously described flushing action, the energy of the majority of the flushing
30 water 62 creates a partial syphoning action within the outlet trap 51 which results in the
- water level during the flush falling to approximately that denoted 70. The surface area at
the level 70 is approximately half that at the level 68 and the corresponding reduction in
cross sectional area of the outlet trap 51 further increases the velocity, and thus

concentrates the energy, of the flushing water through the trap 51, further aiding in waste




regions, of the pan 28. During flushing, the pan 28 advant ageously provides
a reduced surface area (at level 70) to concentrate the 7diebngyy 2006 he
flushing water. This conbination also contributes to the inproved clearing
of waste in the pan 28 with ultra 10 |l ow flushing volunes. Figs. 4 to 6
show a second enbodi ment of suite 80 mc@rporatl ng aspects of the
invention which is simlar to the suite 20 described with reference to
Figs. 1to and i whi ch | ike reference nunerals are used to indicate

li ke feat uctsaraneg, cThe larger aface prop ik ths waterdeval 68 elsg @deantpgeonsiy pronidesai t e 80

has a hand laaahade: hasion ulk o iRl Alctidul bRy S Wistdl, Pl SqGatiRbiupaty 26,

After flushing, the mains water used to e cistern cted to
a free ou@P@flﬁtﬂaﬁe@@Q/ﬂib?%&'fapéﬂreapffhemeﬁatmt Gkissubitantidly vintioalph a pi pe

84 and int Ql\z\%-l%ﬂMﬁ“%% ﬁtﬁf@liﬁ\%{sfea rgérﬁg%q%o@ggw des further r_eductlons
ter

in overall usa e oW n " hHei r hands with water
that issthen rAu&Hdmgb/, bbmmmmngaﬂmmmas h&vantag&a:ﬁsly\pmhid&gauahgé fargednds in

ter that j d d, t 0 Fig |
ot | ed vFulpeS PR el Pkl b Redsighond of wsts ing ipsided onaoparage
42. Figs. fegidhsobgR phil 28 ®uwsingiffusiiny (R¥BarP3s ﬁdaﬁfagwumﬁwweéstmhu&azzl e

arrangenents_42 with outlet nozzl es 46 The primary out'let nozzle
ar r angementurfise area (@t 1evel gD to Omvwnga&eﬂhem%tmﬂwl%gwatﬁa Thisf or med from

upper and é&ﬂlﬁﬁatiﬁﬁ%s@%n{}ﬁ;ul’éﬁoﬂ%%@ eﬁ% Htté/ﬁ{t}iegm 28 taﬁh%’t}zl ets 46

each receive a separate portion of er side of
the mahi flowdlusbingmelumeseduces the turbul ence and energy | oss, of the two

streans of wat t er.. duri ri out | et

nozzl e arrange@é%#%% Shcorrpg&glcﬂ| d@ﬁ?r}toggmge:%{o% n%%?\ﬁﬁ ﬁﬂ’ﬁ gs. 7 to .

15. Fur t heinyerttion wiiicH 8 tsEnile to ﬂielsude%lﬂéveﬁbedﬁm&cfe@ﬂ@bt%lFiQs @d@s&néﬁa 46b
whi ch are shaped to formthe flow of 30 flushing water

and 46c¢ res hi(vel
(as exerrpl‘f’l?‘elé BiFfeRRcesumsRlg areiuse 1"@}“‘%)33‘?%6 featyres, skhediferenepbetwpeh e
simlar tanékate S0fanihe 1§erfsﬁﬁ€8@ﬁa§51ﬁ‘an\&@¢rﬁhld rbaglh%zme%.% y?f;m{ea\eﬁkh He-

Directing and shaping the flushing water 62°to cover t he wat er
surfact atcistandodpg6.sAfigeHushingythe maine watee usedito dilit the tistears 22 istdietted $0 a

directed i , ut _th

Febr uary 2ot BT WheaRERE G 6k ik Bl ba Auee e 87 400 0 Bene cner gy

of the fl lﬁﬂhd:rﬂ@ZMhﬁsrarﬁﬁgémém pravidestfialper Pdductions thveall watg@neygshbyvast e

e o s i oo Sk Hands vt el har ks e rouse o Hashing el e
than washing their hands in water that is directly returned to the sewer.

20 Fig. 7 is an enlarged detailed view of the preferred form of primary outlet nozzle
arrangement 42. Figs. 8 through 17 are similar views of other primary outlet nozzle
arrangements 42 with outlet nozzles 46.

The primary outlet nozzle arrangement 42 shown in F1g 17 is the most pfeferred
and is formed from upper and lower moulded halves 42a and 42b respectively. The
25 outlets 46 each receive a separate portion of the flushing water from either side of the
\manifold 40. This reduces the turbulence, and energy loss, of the two streams of water
hitting each other during entry to the primary outlet nozzle arrangement 42, compared to
carlier embodiments shown in Figs. 7 to 15. Further, the outlets 46 include upper, lower
and side edges 46a, 46b and 46¢ respectively which are shaped to form the flow of

30  flushing water (as exemplified by the arrow 62 in Fig 1) info a cross sectional shape
similar to that of the surface of the water in the pan 28 at level 68. Directing and shaping
the flushing water 62 to cover all of the water surface at level 68 serves to maximise the
amount of waste that is directed into the waste S-bend outlet trap 51 and out through the




volune toilet suites described above. The drainline 90 is characterised by
an i.nternal s height Hto width Wratio between about 1. 4:Febandy 200% 1 and
an internal upper radius Rto Ilower radius r ratio of about 3:1. It has
been found that these ratios provide a drainline. with an opti num bal ance
bet ween waste transportation at low flowrates (less than 2.5
litres/second) due to increased flow velocity in the |ower (and slimrer)
portion Ofg’fhﬁi drﬁi 2§|Oi :&g} 90 and tofal capacity at high flow rates. The
preferred STodNgPU ey onrmiglingand direcing the exersyefitheByshing water 621mtymm

i nternal witkt tap/§ 10in tBidW¥ay itiPRIYes Wadte tlRatant@di Us R of  45mm and | ower
internal radiusg, r of 15mm _ Wen the suites 20 and 80 were matched wth the
drai nline 90, ard [Bpxanendyiew of adrrinlingd9suitehl & vagwithdhe ultrailow disshing

| eadi ng 6/ Joluntd i fde¥Sibeli G i . . f W-NG . esul s re
obtained from aertglcl)%ggirt?ssdon ofehggét“ge%I@%@glrlﬁétﬁoalﬁgggﬁgwg%vibrlfgaél1 %ﬂn s the
suites 20, hgightido width 8 satioi etweeerahibutf 1.4rd M. Soh smbarvintetiail byparahdins Ryage
per person i . cveles (,one full fl.u and four reduced flush
Gyl oa) Oy ot sebd SEaUF 15 LB Bt oo e the g owil asfinine

per sonvol uwithamioptmbiibdlarice betseah wabte Sfandpdriatibs #I3wldv fafe@Ftesd MR IAT K
Suite 2011,.)itres2 ui t‘g %09.38 litresl.88 litres 148% Al t hough

. |itres39% _
the invent I ?F/??ﬁgndaégﬁbdré‘g’is?ﬁeﬂ W elocitydn dhedower (agd shmmer) pogtigmof the
enmbod ment drairiline 0 hd Bital 3BFICRT WPKIBH % 1wRSS The bidal sia? Irtfe @hlnihB9b i e

h odi or e,

invention is not restricted to such preferred e ment s. exanp
the i nlfent #oimtaraal height Hef d 30mm, ingernal yweidthiM of $9ams, uppert inteanad radi® Refid out | et

trap. 7 Feddlah Wiﬁtgmaﬁgﬁﬁ'ro%lsﬁlf oilet pan for a ultra-low flushing
vol ume toilet, tﬂe pan 1 ncluding: a'réarward end adapted for positioning :
subst anti al | y Whpmtherstites 20i aatl @0rwers matdhed siithaheldandinadepinddhdipr posi ti oni ng
substanti gll mpt.e the cistern: an ) .
aﬂer%nﬁgnce banchiarked” against an mgustry leading 6/3 litre dual flush toilet suite, the
following results were obtained from a comparison of potable water usage and savings for
15 the suites 20, 80 and the 6/3 litre dual flush WC based on daily water usage per person of

five flush cycles (one.full flush and four reduced flush cycles).

WC system Daily water Average flush Percentage
usage per person volume saving
6/3 litre dual flush | 18 litres 3.6 litres -
| (benchmark)
Suite 20 11 litres 2.2 litres 39%
Suite 80 9.38 litres 1.88 litres 48%

Although the invention has been described with reference to preferred _
20 .embodiments, it will be appreciated by those skilled in the art that the invention is not

restricted to such preferred embodiments. For example, the invention is also suitable for

use with pans that have a P-bend outlet trap.




a flushing water outlet having a primary outlet nozzle arrangenent disposed
substantially adjacent the pan frontward end and adapt ed 7tRebgliaf¥20062 j et or
stream of flushing water onto the water surface adjacent the pan rearward
‘end. 2. The pan as clained in claim1, erein the pan also has a S-bend
outlet trap 10 with a pan end and a sewer end and the primary outl et

nozzl e arrangenent is also adapted to direct flushing water towards and/ or
into the S hend pan end. 3. The pan as clainmed in claim2, wherein the
S-bend pan ‘€AWM$ncl udes a substantially strai ght pipe section and the
primary outlet nozzle arrangenent is also adapted to-direct flushing water
substantially parallel to the |ongitudinal axis of the pipe is section. 4.
The pan as cl ail medAitpilefipan foy amlira-low flashingeoleine teilatgthe par inchiditghe 1 ushi ng

water is direc t | et ngzzl rrangenment . 5. The pan as
clained in anyag%é&( %fl ep ﬁg&[ rtéegglfa%P ﬁ%ﬁ%rfl%ﬁé,sgaﬂﬁ%lﬁfeﬁﬁacgﬁgﬁﬁeﬂ’ar y outlet
nozzl e arr angeatontwand enddetapied forpaitidningafubauitially randeltescisiéth; @nd The pan as
claimed in any 'ﬁnﬁ_gof tthe Hﬁkﬁ edi ng clainms, wherein the pan_also has a
secondary out | BB VALY E%‘H‘Bgn primaryjpiiflel nozzigarsgangement disposehi m 6,

wher ei n t haibspatstieddjacentitheparBé#thvard &id AAGAERA 1o ﬁrdcﬂa%éﬂﬁré & asingle
nozzle dis ﬁ%?d substantially adj acent the pan rearward end and adapted to

direct a n ‘P&‘Vatﬁlf"”_ft?lglef“l’aé coiegenttip pemreanedr pnds downwar ds. 8. The
pan 2 Cy &t e h il cfilinds iR, Sl Holgh olsd 8L §ech o3RRG vt e

is directed to the secondary outlet ndzzle arrangemne n
cl ai me® i nwith aipas e8] argl apewsr endndahe ptimerypatletherldmmnpantitds ylseaddpesd

nozzl e arr DY [ ong t.h i des qof the, pan and adapted to
direct a I’EIB%I Ty ﬁlgg“ga?é%??e?ga@% ﬁ‘é‘ﬁ?‘}ff%ﬁfg?b%gyﬁ ‘ial |y downwards. 10.
The pan as cl &.medhempan batlaintkd inkeRigi?) whirt BE SLmnd padeh@indheghe

arrangementg rein itél]e.form,of holes. 7 February 2006 11. The pan as
clai med inY Y §traightpipgsegtippandythe prigagy putteh aozzimarrangemgatis alsor ear wal |

| eadi ng t adhgted %Mﬂﬂ@h&é@ﬂéﬁﬁ%ﬂﬂlwmeﬁo ﬂ@l&dﬁﬁu&iﬁlﬁﬁﬂ&&{;ﬁﬂé Ef?g The

adapted to direct flushing water down ds along tite rear wa
pan as!Scl &P i n any one of clains 6 to 11, wherein the pan includes a

4. The pan as claimed in claims 1, 2 or 3, wherein a majority of the flushing

water is directed to the primary outlet nozzle arrangement.

5. Thepan as claimed in any one of the preceding claims, wherein the primary
outlet nozzle arrangement includes a plurality of outlet nozzles.

20 6.  The pan as claimed in any one of the preceding claims, wherein the pan also
has a secondary outlet nozzle arrangement.

7. The pan as claimed in claim 6, wherein the secondary outlet nozzle
arrangement is in the form of a single nozzle disposed substantially adjacent thé pan
rearward end and adapted to direct a minority of the flushing water substantially

25 downwards. B

8. The pan as claimed in claim 6 or 7, wherein the minority of the flushing water
is directed to the secondary outlet nozzle arrangement.

9.  The pan as claimed in claims 6, 7 or 8, wherein the pan also has tertiary outlet

_ nozzle arrangements disposed along the sides of the pan and adapted to direct a minority
30 of the flushing water substantially downwards.

10. The pan as claimed in clair_n 9, Whereiﬁ the tertiary outlet nozzle arrangements
are in the form of holes.




5 manifold adapted for fluid comunication with a flushing outlet of the
cistern and the primry or the primary and secondary ouylmRbnRSZZ008
arrangenents. 13. The pan as claimed in claim12, wherein the nmanifold
substantially replicates the shape of upper rimof the pan. 14. The pan as
clainmed-in claim112 or 13, wherein the ifold is formed 10 separately
fromthe pan. 15. The pan as clainmed in claim 14, wherein the nmanifold is
rel easably engageable with the pan. 16. The pan as clainmed in claim12 or
13, wherei n t hdlnadhe pinjes daifned apany onetafpladins ¢ tovl 0 fwhéreintlaapaniibclodes aThe pan
as cl ai med._J L% i manifol d is f . |1y
with the tof (‘a{all lggia&tl&gztfgﬁe i-%ﬁ% O%E'SE e#‘)pggrﬁioﬁgetam ofﬁg?g %egﬁe 1t losraraé&%lﬁ?or a-l ow
fl ushi ng vdirectdlushing etateridoenwpals alomgithgrear walhr war d end adapted for

positioning substantiall djacent a cistern d rontward end .adapted
for positioni ngi‘sg ?Bﬂ’t%aq??‘b“’ﬁé‘?ﬁﬂye‘mt @?‘E{Sgtﬁ,ﬁtﬂ erﬁﬁ’ttﬁgﬂa’?@"g@ﬁ%?i si ng
directi g mafHbldrddipte® fordlued Séilnitatidriwiih B AudBhL butldl o tHeUt@NahatiRd | et or
stream from.t he upﬁer forward end of the pan towards the water surface

adj acent t REmanyRiche pamanang secpnday quiet puzgleiarapgemenist i on substantial |y
aligned with tpe fiqpog i vﬂi%ﬂéi Wal-X :

met hod as clainmed in clal %lari%ed\f/ﬁgéﬁg?gﬂt e rr{lat do%’%@%gﬁ%@?eﬁg%gge

di recti ng teshaperaftupperfrim of fhetpann' s f1 ushing water fromthe upper rearward

end of the pan alﬂg% r.eak | ;0f 0..an [ he | ower rearward
end of the pan!4'20. a%aﬁefaﬁ%ylgsd% a#%rﬁwhgfeéﬁgwﬁl@?o%e\éfei n the
met hod @l ssepamtaby friemsthe parr.ecting-a mnority of a cistern's flushing water
down the sides,  of fhe pan., 6 21. The .mefhod as ¢laimed jn ¢laim18, 19 or 20,
wherein the rreltiod a§ glagpedin; @g‘f‘gb‘g’ﬁ%&ﬁ%‘lﬁgié‘lﬂéﬁﬁ action into
the waste @ghb@blé}ﬁ/itﬁﬂ@p[gﬁ.n by directing the mpjority of a cistern's
flushing water directly’into the ﬁ)an outlet in a direction substantially
&

paral | el to thk-| ofhsinana@s skimeddngslaim k2qr 13ewhensin the manifaldgs farmedpan out | et
wher eby ”‘iﬁt n%\@i'thﬁﬁéﬂgl?” action lowers the level of the water in the pan
go

during the ncenent of the flush. 35
17. The pan as claimed in claim 12 or 13, wherein the manifold is formed

integrally with the toilet seat. _
18. A method of flushing a toilet pan for a ultra-low flushing volume toilet, the
pan having a rearward end adapted for positioning substantially adjacent a cistern and a
frontward end adapted for positioning substantially remote the cistern, the method
20  comprising directing a majority of a cistern’s flushing water in a concentrated jet or
stream from the upper forward end of the pan towards the water surface adjacent the
lower rearward end of the pan in a direction substantially aligned with the frontward-to-
rearward centreline of the pan. | '
19. The method as claimed in claim 18, wherein the method also comprises
25 directing a minority of a cistern’s flushing water from the upper rearward end of the pan
| along a rear wall of the pan and towards the lower rearward end of the pan.
| 20. The method as claimed in claim 18 or 19, wherein the method also comprises
directing a minority of a cistern’s flushing water down the sides of the pan.
21. The method as claimed in claim 18, 19 or 20, wherein the method also
30 comprises inducing a partial syphon action into the waste outlet of the pan by directing
the majority of a cistern’s flushing water directly into the pan outlet in a direction
substantially parallel to the longitudinal axis of the leading section of the pan outlet,
whereby the partial syphon action lowers the level of the water in the pan during the
commencement of the flush. '
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