WO 03/ 014483 PCT/ AU0O2/ 01005 -1 A WASTE REMOVAL SYSTEM Field of the

I nvention The present invention relates generally to a waste renoval system
and nore wpaswieesarly to a ultra-low flushing vol une toi lpetr/saandozosel at ed
toilet pan, flushing nethod 5 and drainline. The expression "ultra-|ow
flushing volunme" is herein defined as havjng nomnal full and reduced
flush volunes of about 3 litres and 2 lifres respectively. Background of
the Invention The design of water closets (WCs) in Australia has been

areatly influenced by the R WASTERENAUAL S9ssengnsims o and |
mai ntai n an adequate sanita nd maintain a hig
| evel of public health. Since 19 tipns in Australian WC fl ushing
vol une have lead to a major Iowerlechggﬁ'% ﬁ‘é’eg\"é)rnage daily WC water

consunption per : L tr | | I bution
Co Thi e reduct | oh pae et s Ronlly Ky welE S aiov B BBH | [0k e
havi ng 6/ 3 patiedaythaeltraflpwdlushisg vabimsgpiletiaindla refated toites pas,dtushing nudibocte of

applyinq-’[ﬁie&gﬁra S litre full flush or a 3 litre reduced flush option to

oper at e Je'ect of the Invention It is an object of the present

i nvention to proke ekpressioni‘ultta-londilushingtvethmenip baehi dofined b Bivie@hoidar at e
directly in a seywer wth ultra-I ow f.| ushi .volune. .20 Summary of the
| nventi on A%’ﬁ irﬁ\é‘%ﬁﬂ“ﬁhw W%PF%@B&H‘W ﬂ’é{%ﬂé%setﬁfpe% #tion provides a
toilet pan for a ultra- |ow flBagkébut 8fthd Rivedtiont he pan including: a
rearward end adapted for positioning substantially adjacent a cistern; a

frontward end a@lpdeib afirwitasilésets(Wi0s)subsiktaaliallak byen gemlyeinfloencet dyeker; and
25 a flyshin ter. autlet having,.a prjinary.outlet nozzl.e arrangenent
i sposell  SUBSA RIS WAk SOSHEP (iR SLAanlah adeguR Sifon Suen o pa5e
direct fl usgigan@hRintaifl @MIElds IpdblicivalBs the pan rearward end. The pan
preferably also has a S-hend outlet trap with a pan end and a sewer end and

the primary out Piece A3Lredugiions ynwralian VG flushing yplume hage dgad é & n1jarshi ng
wat er t ovar fgye3o Yrtlevel 8L Aaily W SwlRP GorRBMpEBS per person from 55 litres to 18
litres. A major contribution to this reduction was the development of the two button, dual
15  flush WC having 6/3 litre reduced flush technology which gave the user the choice of
applying 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
25 a flushing water outlet having a primary outlet nozzle arrangement disposed
substantially adjacent the pan frontward end and adapted to direct flushing water
downwards and towards 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 substantially parallel to

the longitudinal axis of the pipe section.



The S-bend pan end includes a substantially straight pipe section and the
primary outlet nozzle arrangenent is also adapted to direct flushing water
subst ant iabDlog/opasal | el to the longitudinal axis of the pippg/Aamenioon. WO
03/014483 PCT/ AU02/ 01005 -2 A majority of the flushing water is preferably
directed to the primary outlet nozzle arrangenent. The primary outl et
nozzl e arrangenent preferably includes a‘zbl urality of outlet nozzles. 5
The pan preferably al so has a secondary outlet nozzl e arrangenent, nost
preferably in the formof a single nozzle, disposed substantially adjacent
the pan rear ward maifity e thefshg vates igipreberably dirpeted ta the primapeoytlet spzaie)
wat er S“bStaﬁ%h@gh&}ﬁ downwar ds. The pan preferably also has tertiary outl et
nozzl e arrangeftents, nost preferably in the formof holes, disposed al ong
the sides of tHeegaimayduticiapred atrangtinrentpreferatily includes efplurdlitytofieufi¢tushi ng
wat er substantli ally downwards. The pan preferably includes a rear wall
| eadi ng t 0 1%%&°% bend and the secondary outlet nozzle arrangenent is
adapt ed 5t o]c di [1 en%l ﬁahEﬁétbfaglyvmcelgiasWﬁ@ﬁlﬂbgqmzldmmgaﬁerﬁmbbt.prérfgﬁibly
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15 nozzle arrangement.

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 substantially 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
flushing water in a concentrated jet from the upper forward end of the pan towards 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.



| ower rearward end of the pan in a direction substantially aligned wth the
frontward-to- rearward centreline of the pan. 30 The nethod preferably al so
conpri seswoims@cBng a mnority of a cistern's flushing waCerAtor/omoshe
upper rearward end of the pan along a rear wall of the pan and towards the
| ower rearward end of the pan. The nethod preferably al so conprises
directing a minority of a cistern's flushing water down the sides of the
pan. WO 03/014483 PCT/ AU02/ 01005 -3 The nethod preferably al so conpri ses

i nduci ng a partj al on_action into . the waste oytlet of the pan by
directing the edp‘?ti\{@& pyefeqably aisarcqmprises Jadhoimy apATERl S&Ph%%qtgvnﬂlﬁpéhe the pan
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flush. In | for a
ultra-I ow f m]r{#gtﬁé 0 %1%%3&{1@3 éb%ﬁﬁ@haﬂt@l"ﬁr@%%%ﬁl%é ?%‘k’%%‘f e&@rﬁf%e ‘g%f[a et;
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second upwar dl y2 Qspﬁg‘pﬁ}e prﬁsg%lmw' mné’r?l%g??eatﬁ B p@P?AB gﬂ%ﬂpgﬁfﬂqshgﬁape
at an uppervdmetoﬂa@lﬂh H@m@lrﬂpﬂs&igt gned with the upper surface of the first
bend defines a fjr tively larger cross-sectional area and the pan's
Cross- sectionaﬁ“@%% leg apdyer | evel horizontally aligned with the | ower
surface of 15 téih%uﬁ%?@é}ﬁmtlﬁﬁ@ cSaiduiRatich wAR aRdnsaimtduviel, Ynesothrt gt i al |y
smal | er cross-sectional” area. Preferably, the first cross-sectional area

i s appréxi mergirisingaufiisedewmevardbecossavetiewerskend aad & seppad spwerdiy epnvexawperThe
pan preferq%ly has a substantially vertical rear wall section with a | ower
edge subst an ially adjacent the first cross-sectional area. The rear wall

i s preferably uphaeidltle piOcrassgdeetortal shape laearr wrper ivel hveizpatallpbligieduwitidtheo 10
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substantially parallel to and displ aced rearwar? {om t he upper portion
1 the second bend defines a second relatively substantially smaller cross-sectional area.

Preferably, the first cross-sectional area is approximately double the size of the
second cross-sectional area.

The pan preferably has a substantially vertical rear wall section with a lower edge
substantially adjacent the first cross-sectional area. The rear wall is preferably upwardly

20  angled from the rear of the pan at about 0 to 10 degrees from horizontal.

The pan preferably has a front wall section between the first and second cross-
sectional areas, the front wall section having an upper relatively steeply angled portion, a
lower portion substantially parallel to and displaced rearwardly from the upper portion
and an intermediate relatively shallowly angled portion therebetween.

25 The geometric centre of the first cross-sectional area is preferably substantially
horizontally aligned with a user’s solid drop position. The second cross-sectional area is
preferably wholly rearward of the solid drop position.

In a fourth aspect, the present invention provides a drainline for a ultra-low flushing
volume toilet, the drainline characterised by a height-to-width ratio between about 1.4:1

30 to 1.5:1 and an upper radius-to-lower radius ratio of about 3:1.

The drainline is preferably produced from extruded plastics material.

Brief Description of the Drawings

Preferred embodiments of the invention will now be described, by way of examples

only, with reference to the accompanying drawings in which:



and an internediate relatively shallowy angled portion therebetwen. 25
The geonetric centre of the first cross-sectional area is preferably

subst ant iwbIlog/014383 i zontal |y aligned with a user's solid drop/Aiwgiotdodsn. The
second cross-sectional area is preferably wholly rearward of the solid
drop position. In a fourth aspect, the pgesent invention provides a
drainline for a ultra-low flushing volune toilet, the drainline
characterised by a height-to-width ratio between about 1.4:1 30 to 1.5:1

and an upper radiys-to-lower. radiys.ratio.of about 3:1. The drainline is
et orabl s pr otk dds ¢ Piss sieh St ial bt & 6% BBttt St (Bt SEELT 1T on”of
the Draw ngoffioeitdig Sfe@sTbDME MBRhGoQf the invention will now be described,

by way of examples. only, with reference to_the acconpanying drawings in
whi ch: WD 03/ 0¥k gds w%whwmﬁ%%me-s oy g Fig. (f’s a cross sectional side

view of a fi _rSIP“i%'S‘HQQb@%BEct%vi’eﬁ@f%@%ui%%hbﬁmih!ﬁ?@rlpo_rat' ng aspects of the
invention; Fig. 2 is a front view of the suite shown in Fig. 1, Fig. 3is a
perspec?i ve vi &ig.dfis g lgeoss seatienaltsideryview ofp gecond embpilignens of g tailebyuites
sectional gj | diment of a toilet suite incorporating
aspects of %c(}g’gm:ﬂrl\t\ggn#%ﬁ;sgﬁl&g%fﬁﬁg&a front view of the suit shown in Fig.
4; Fig. 6 is aFpendpedtanyeiew efithosuitdhewnuintigdown in Fig. 4; Figs. 7 to 17
are perspective.views of exanples out l.et nozzl e, arrangements; and 10
Fig. 18 is an gﬁ&i 6\}Fa&eﬁpeéwee"maﬁfl?sﬁwt‘&#"@Hﬁaﬁgn‘h ne incorporating an
aspect of theFidgwvens i Pare feedprttivtvibesef dxahiples odbutlétmobyle hatngshdntd)and ment s
Referring firstly to Figs, 1 to 3, there is SH%_a,first enbodi nent of a
toiletlQuite f@g-ilﬁdﬁﬁ%élﬂ%’t’liewwf%ﬁéﬁ’@gﬂwlt phe RIS IRGHRPOTHIRE W ASPECt S
general ly qﬁ%&gﬁ% a full and 15 reduced flushing volume cistern 22 (known
tan

as a flush in the United States) operated by a pair of button
actuators 24, which &etadedddesariptiamed Prﬁerm%Emmcum;erﬁs a cistern

R CA NN N MR Y S
smal 1) wi t hotifgrh&38hE I§JecRlof tR8nvdnPioh £ Ths biite22 02 bnerally comprises a full and
15  reduced flushing volume cistern 22 (known as a flush tank in the United States) operated
by a pair of button actuators 24, which are accessible 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 seat 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 rim 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.



20 The suite 20 also conprises a pan 28 connected to the cistern 22 by a
flush pipe 30. A toilet seat 32 and lid 34 are pivotally nounted to the
pan 28 bywbiongesss whi ch are well known. The pan 28 has aPceaytsanthogend 28a
and a frontward end 28b and a rim 36 about an opening 38. A flushing water
mani fold 40 is | ocated beneath the r|n13% and is in fluid 25 conmmuni cati on
with the flush pipe 30. The manifold 40 Has a primary outlet nozzle
arrangenent 42 positioned near the frontward end 28b of the C|stern 28 and
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an 28 at about 10 from horizontal. The front wall 58 of
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i nt er medi at mbs‘eh’aallw@ﬂmdﬂbailahdhhg/a eﬂmgiabhbngmmdmaimxfs @c therebetween. The
portion of the n 28 ad nt .t vverfr | 1 ortlon b i
substantially c’gﬁ W‘i‘tbﬁ afzﬁ?js‘ﬂtgg%w é’ﬁ’t Ay ﬁis‘t‘sl}\%’adr sﬁ%’lgo %i° séi? cﬁxﬁ%
oper ati on Oputidie 28 uhitigte2 Bustihg ofNtbwshie: 20k SThid MetingRuatesi’ ngmsmﬁwafedtﬁmn the

actuator_ buttons 24|n|t|atesfl shin the suite . Th Iushln wat er
i s conmhi ceistetn 23 torfhe Hush rige & an ?‘htofg ﬁBSlf%Wﬂehg’ﬁnéP]ﬂ ﬁ’&aJ% tog t he

flushi ng wagsergBRG vakd (Qﬁbroﬂiﬂﬁtéﬁf&@%b b¥itsahe hﬁﬁlﬁ)iduﬂ)mlélﬂle%ﬁﬁ{ozzles 46 in
(approximately 80% exits the manifold 40 via the four nozzles 46 in
the primary outlet arrangement 42, as indicated by the large arrow 62 and is directed
towards the commencement of the S-bend outlet trap 51 in a direction substantially
parallel with the axis 60 of the cylindrical portion of the pan 28 adjacent the front wall
20  lower portion 58b. Directing the flushing water 62 in this way concentrates the energy 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



the primary outl et arrangenent 42, as indicated by the large arrow 62 and
Is directed towards the conmmencenent of the S-bend outlet trap 51 in a
directiorwouwbstasiially parallel with the axis 60 of thePcylAtd0iOAI
portion of the pan 28 adjacent the front wall 20 | ower portion 58b.
Directing the flushing water 62 in this way concentrates the energy 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) wthjin the ({)an 28 with the 3/2
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pan 28 with ra- | ow ing volumes. Figs. 47to 6 show a second
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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 Fig. 17 is the most preferred
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
earlier 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) into 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



which like reference nunerals are used to indicate |like features. The
difference between the suite 80 and 20 is the suite 80 has a hand washi ng
basin 82 wotagraBly formed with the 15 cistern body 26. Afcaratokasiosng, the
mains water used to fill the cistern 22 is directed to a free outlet tap
84 whereafter it flows fromthe basin 82 through a pipe 84 and into the
cistern 22. This arrangenent provides fu?t her reductions in overall water
usage by allowing a user to wash their hands with water that is then

reused as flushing water rather, than washing their_hands.in water .that is
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This reduces the _turbule ner of .the Ltwo strea wat er
O A 2 AN 4 VA S B NG M A A
42, conpar g h o Jﬂﬁﬁ&h%ﬁlaﬁé’@%ﬁl@ﬁﬂ%&t@ﬁmoﬁ&dﬂ dSow Tlotwarated (lefsthbhers, t he
outlets 46 include upper, |ower and_ side edges 46a, 46b and 46¢

respect i vellijrepisecondhdue totingreased Soporelacitdn thedamey (and sEnmeR) RagtioReithe (as

exenplifie a i | ar
(o that of %tt q%ﬂuté%]ﬁ gl%d(; t%\(.’%{fl @%ﬁl'cﬂz\gf lﬁgﬂ}loﬂ%ﬁ;}p The ?en%ﬁcsgivegﬁ%%esﬁa%ﬂiﬁg gt§ Iﬁhng
and shapi ngn intemal heighti i gf Walrem, Brernd widthe @]QOD@‘I upper interesl rading Beod  at

| evel 68 Sefves t of waste that is directed into the

wast e S- ben 3“8{5?1“2 OWeFéfbe%‘i”é‘aﬂ‘ség’??? Fough the WD 03/ 014483 PCT/ AU02/ 01005
-7 flushing outm&nﬁﬁsummmrmwmmedmmhe depinlive 9nandyhein§ t he

flushing water 62 i th th| ro ) cl earance.
Fi g 1801 o ReHoBRmepterptuaikedpaitt fnsdgpri frd Rk T kL GV e i °
ul'tra-1low fﬁHé@h@Qesﬂt@‘v&éﬁ’@oﬁt@M&@‘froﬁﬂd &(ﬁﬁpeﬁiﬁﬁﬁr bf p&dblabave usddeandrsavings fvi’ 90
is characterised by an internal 5 height Hto wdth Wratio between ab

1.4:1 dAd 1h&suites B, Shandhe prialitre s ﬂumaWQ;baSRd B daily,ater psage per Perpen ¢
about 3:1. ¢, Aia e?@l@é‘@n\‘%ﬂ%&f{i’ﬂh%ﬂﬂ%ﬁ?&dﬁ@é&fﬂﬁh@?&& yde a drainline W'th a“

opt i mum bal ance ste transportation at fow'flow rates (less than

2.5 litres/second) due to increased flow velocity in the |ower (and
Fates i pr WG EE: 2ol or BAW WalPhi | e duerags Rih'Y| % PérdBntade’
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.



10 an internal height H of 130mm internal width Wof 90mm upper internal
radius R of 45mmand |ower internal radius r of 15mm Wen the suites 20
and 80 wewe opmt4aberd with the drainline 90, and their perPerneanee1005
benchmar ked agai nst an industry leading 6/3 litre dual flush toilet suite,
the following results were obtained frog%a conpari son of potable water
usage and savings for 15 the suites 20, and the 6/3 litre dual flush WC
based on daily wat er usage per person of five flush cycles (one full flush
and four 8 ced flush cycles). WC system, Daily water Average flush

Per cent age M$e per person volume saving 6/3 litre dual flush 18 litres
3.6 litres (benchmark) Suite 20 11 litres 2.2 litres 39% Suite 80 9.38
litres 1.88 litres 48% Al t hough the invention has been described with
reference to prbfer$éﬂkéﬂm@ﬁﬁ@dﬂW%ﬁvﬁﬂuﬂﬂn&WMPmﬁ@Hkﬁﬁh@9@®¥@hmb£ t hose

skilled in the ﬂe&r&ﬂ&%n&g JH’SP b&@fori anﬁﬁgi %J%%ﬁ{ga {;19teﬁ‘PCh preferred

enbodi nents. For exanp I nvent| on use with pans
t hat habe a P- txeﬁdnmrd eltd adaatpd fM@c&BKmﬂrmﬁstmmmmmmastenganﬂ aims: 1.
Atoilet pan for ultr UShIn Vol u t he i ncl d|ng a
rearward end aaaa%?sé’bng“g%e’b?)l\gett:hgwp%ﬁ Wgﬁ[ Hf’? g‘%{n dispos crer n:

frontward endstagiddllyedjdcent thopai froniwigd sntbaidaidaptad Wdlltwmnam@aram stern; and

a flushing ter ut | et hayi r| mary outlet nozzle arrangenent di sposed
substantialqwa Nﬁgyﬁgﬁpﬂq ﬁ?ﬁﬁ?&ngnd and adapted to direct flushing

vat er dO\mwardﬁ anﬁléms%ﬁalﬁle&upa&n{ eagN&Eid n also HRG NBéhdesutlet ghpred in
claim1, wherein the pan also has a S-bend outlet trap 10 with a pan end

and a sé&nerwithd panend aed peeweirend eud thetprimeary péﬂ%tmpazigewr&eme@t islalse adapisd ed
to direct fjl Liﬁxt% tEPWa ﬁgf%[toH{@@bEﬁl?n%aﬁéﬁﬁ”d pan end. 3. The pan

as clainmed ’ncr a|n1 Wher ei an e includes a substantially
strai ght pipe s&ct |"ﬁhtepamchstcﬂrémpdmmiayn @,Lwheaemnlnezs-lbenéparaﬂglandndeSS al so

Z)C(I:’:lgt g? : ﬁ eq.\;plrstleggttial{y s'%?a?glhrt] %1pvevasteg'\t£on %stfle f)]}hlngrlyl (Xlﬂgfa rgoazlzie anaglger}lgn is 8“9' tudinal

adapted to direct flushing water substantially parallel to the longitudinal axis of the pipe
15  section.

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.  The pan 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 the pan
rearward end and adapted to direct a minority of the flushing water substantially

25  downwards.

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 claim 9, wherein the tertiary outlet nozzle atrangements

are in the form of holes.



15 section. 4. The pan as clainmed in clainms 1, 2 or 3, wherein a majority
of the flushing water is directed to the primary outl et nozzle
arrangenew.03®1448he pan as clainmed in any one of the precedragochaions,
wherein the primary outlet nozzle arrangenent includes a plurality of

outl et nozzles. 20 6. The pan as cIained_&p any one of the preceding
clains, wherein the pan also has a secondary outlet nozzle arrangenent. 7.
The pan as clained in claim®6, wherein the secondary outlet nozzle

arrangement is ipt formof. a.single nozzl.e di sppsed substantjally

adj acent the palrluﬂ riﬁ?ﬁﬂ}%scgﬁﬂlegﬁ%a‘%ﬂ%@éf sgit?gg’tw}&erﬁ’fl ¢ paningludesa

f1ushi ng wateat wallbieddan foahé $-b3d SRIMNAAERBdarS - ouflBEn 3R adn SRl RChdapteghtéi M 6
he

or 7, wherein the minority of the flushing water is directed tot
secondary ofrsctfluslyng veatesidosmyardsongghe raewglin as clained in clains 6, 7

or 8, wherein the pepe phs dAmelish 51'1}5‘5% cﬁuéllli?ﬁscf ﬁoﬁzbﬁeﬁfﬂ%@%‘m?@fs 2839 of

di sposed_al ong the sides of the pan and adapted to direct nor
t he fl| ushi nandeldradeptd ferrfluid commuoicatien with a flnshilip euhetrof #e diteainrmad ther cl ai m

9, wherein ertiar | et nozzl e angenents are in the form of
hol es. WO 0@?%#14@31{1 %ﬁ‘\f‘?l%\&%fﬁ any. @1%%&1.10 eeanbagﬁelg%m%l ai mred in anyone of
clains 6 to 10, I3heThe par declpiarediim claim €3, whersiaalie wanifold ealsktaigially réphieates bend

and the secgndary outl et .no e arrangenent is adapted to direct flushing
wat er dommﬁ\ﬁcfgaéq?fuﬁﬁ’}?’?h’émréﬁ‘el%@'l. 12. The pan as claimed in any one of
claims 6 to 11, _whemPaﬁ&eclﬁﬁﬁdlnmgiaﬁﬁ%oms,iymahfﬂséxﬁaﬁﬂﬁmmnh@d fluid
comuni cation with a flushing outlet of the cistern and the primary or the
pri naryl(?inds@@ff’é‘ﬂﬂﬁioyl%tﬂaét nozzl e arrangenents. 13. The pan as clained in
claim12, wherejg the i Qhithes W ik . ' : ajh@pe of upper
rimof the pan. !l%]'4. lifT%gm}:])an als ecI a?%eﬁﬁli’?\‘!vlcll: %1?%%1?9%?&%%&%%&& n the
mani f ol d i seligageahde wiih theparv.ately from the pan. 15. The pan as clainmed in

claim 14, whereip thg. JANJ Qhihelisn LALET53P1Y, wRDGRARARMS roth 4okl PAN-

integrally with the pan.

15 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 from the
upper forward end of the pan towards 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
directing a minority of a cistern’s flushing water from the upper rearward end of the pan
25  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
comprises inducing a partial syphon action into the waste outlet of the pan by directing
30 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.

22. A toilet pan for a ultra-low flushing volume toilet, the pan comprising:



16. The pan as clained in claim12 or 13, wherein the manifold is forned
integrally with the pan. 15 17. The pan as clainmed in claim12 or 13,
wherein twemmani4Bdl d is formed integrally with the toil ePCIadai02/o0l®s A

met hod of flushing a toilet pan for a ultra-low flushing volune toilet, the
pan having a rearward end adapted for pOISdtI oni ng substantially adj acent a
cistern and a frontward end adapted f or positioni ng substantially renote
the cistern, the nethod 20 conprising directing a majority of a cistern's
flushing water in concentrated jet fromthe upper forward end of the pan
towards the Imﬂréf}usﬁ rq}&ﬁ?fda%‘?d of the pan in a direction substantially

aligned with thg ohﬂ@t’ﬁéﬁﬁhqnﬁ&cdrﬁﬂﬁ%ﬁtﬁm%ﬁﬁ flﬁ'ﬂd@&n@fouﬁl&etﬁé%ﬂeﬂ@a The
met hod as claimed in claim 18, wherein the nmeth al so conprises”™ directing

a mnority cgmpalsmggtf@sfrdoswrwanélmcngcmﬂ@verfhe@drammswppéupwerd&mrweé HHPST t he
pan 25 al %gg a rear wall of the pan and towards the | ower rearward end of
t he pan. c"he nmethod as clained in claim18 or 19, wherein the nethod

al so coBpri ses wlmiresind:heimmosrsisacﬁdmysmpeataniupperllevd Horizettayakigited rwittotha t he

si des of the pan..21. S C ein
he. et hod WRpPBEFIagepF he Setonat feftgs § Turet b Red et e il Bec o
outl et of thag’spRskskifctibnabsapB et a BWet Melrmjrizbnﬁauy@ﬁgr&dcwﬁi theowerf duufabe o)
water directly into the pan outlet in gﬁdlrectl stantlall parallel to

t he | ongi t (ihe frgpnd Rend #@ s¢cond relepivebrtubsiantially, wa @éﬁroé%ﬁchf’ al afier eby

the partial sypfon @ﬁﬂﬁﬁ% L:ﬁYiﬁ&Fmtcﬁ%ﬁml 2V @hheRin HEFiret Gk-sbBidnBBarBafy during
the commencenent of t ? 22. A'toilet pan for a ultra-1ow fl ushing

vol une 10oi |a@pxommetebfadvub1mb¢ sm afjthe wegond cosasediopdmra02/ 01005 - 10- a
f 1 ushi tlet, f | Wjd
ushing out t€ly, i @ 3361{1%'% &e& ﬁacrl)aﬂnrQZ Arl“% wﬁglgp}r@le (bgltcl)vmwar 3%Qnﬁ£l§£:ave

fl ushi ng outl et I"et nprising a y CcO

| ower bend @m:baar@emndeammm ylo@meége subpptential lyedihcent thi Eirst cross-kectional
cross-sectional shape at an upper |evel horizontally aligned with the
upper surf#@®-of the first bend defines a first relatively |arger

cross-secti onalpsar epnediil ak RRImEBI Gaifif D Whsfsid ihenedr vedibigepatrdly hupled | evel
hori zontally aligned with the | ower surface of  the s cond bend defi nes a

second 15e| dromsheregypfithe pen & abpuichrier 0feerges flomsnrizog ar ea.

26. The pan as claimed in any of claims 22 to 25, whereln the pan has a front wall
section between the first and second cross-sectional areas, the front wall section having an
upper relatively steeply angled portion, a lower portion substantially parallel to and
displaced rearwardly from the upper portlon and an intermediate relatively shallowly

20  angled portion therebetween.

27. The pan as claimed in any one of claims 22 to 26, wherein the geometric
centre of the first cross-sectional area is substantially horizontally aligned with a user’s
solid drop position.

28. The pan as claimed in any one of claims 22 to 27, wherein the second cross-

25  sectional area is rearward of the solid drop position.

29. A drainline for a ultra-low flushing volume toilet, the drainline characterised

by a height-to-width ratio between about 1.4:1 to 1.5:1 and an upper radius-to-lower

radius ratio of about 3:1.



23. The pan as clainmed in claim?22, wherein the first cross-sectional area

is 10 approxi mately double the size of the second cross-sectional area.

24. The papoas14aBai med in claim?22 or 23, wherein the panPRasAE2/01005

substantially wvertical rear wall section with a | ower edge substantially

adj acent the first cross-sectional areaH|25. The pan as clained in claim
n

24, wherein the rear wall is upwardly angl'ed 15 fromthe rear of the pan
at about 0 to 10 degrees fromhorizontal. 26. The pan as clained in any of
claims 22 to 25, wherein the pan has a front wal| _section_ between the

first and secord- crihsslraipling %srféamlafi@agamﬁ% whegein thgnaindiae is Rradpeedifingm an

upper rel atlyg éaé#’ h%ﬁ pgl ed portion, a lower portion substantially
parallel to an ace rearwardly fromthe upper portion and an

i nternedi ate relatlvely shallowy 20 angl ed portion therebetween. 27. The
pan as clainmed in any one. of clains 22 to 26, wherein the geonetric
centre of the first cross-sectional area is substantially horizontally
alignedswith a user's solid drop position. 28. The pan as clainmed in any
one of clains 22 to 27, wherein the second cross- 25 sectional area is
rearward of the solid drop position. 29. A drainline for a ultra-Iow
flushing volunme toilet, the drainline characterised by a height-to-width
rati o between about 1.4:1 to 1.5:1 and an upper radius-to-lower radius
rati o of about 3:1. WD 03/014483 PCT/ AU02/ 01005 -11 30. The drainline as
clainmed in claim?29, wherein the drainline is produced from extruded
plastics material. 5



