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-1 A WASTE REMOVAL SYSTEM Field of the Invention The
present invention relates generally to a waste renoval
system and nore particularly to a ultra-1low flushing
volume toilet and a related t-bi | et pan, flushing
method 5 and drainline. The expression "ultra-|ow
flushing volunme" is herein defined as having nom na

full and reducedAfWASTE REMOVALBYSTEMI tres and 2
litres respectively. Background of the Invention The
design of water cl oseFiseldmheilnvmmmal i a has been
greatly influenced by the 10 need to m nim se water
con qSeRt inyratiARrelitss sensrallyde g vvaste remaval systen agg srasen

ﬁaﬁwﬁﬁfd@ to 8 WRFa1 0 Eh R g{}foﬁhﬂe il 8‘@ d I%Yaf%d t8{lct%ﬁ,l fishing method

heal th. Since 1982 reductions in Australian
apfl deginling. vol ume have lead to a major |owering of the

ave S, 0N .per. sqn fram 55 .

T AE Syl W BAPR SRRSO 1B RERAGs bk Rominal
fuld dnctbtedoced\fush t/hlanféeméhmmne hitre9find B ﬁtrés/\ﬁsﬁdcttﬁrélﬂ dual

15 flush WC havi ng Q}h{ff tﬁb‘? ed f| ush technol ogy

whi ch gave the useP F ar e Vemian ng either a 6
it . fl ush t

ope Irﬁf:ﬁ3 gé%;%]eéﬂ\@& c?é)sjee c@%’lf)tl{‘ S ‘?%vﬁghr?g ST F atﬁp ngﬁenceg by the
nguj teaninimhis¢ Wetepc@semptiommehinbiatin on pdeuatd @ardtation b@jtem to safe
| ated c nentary. .. .that can operate directly
‘g Jﬁ?é?%@ﬂﬂﬁﬁ?@lql&#% ushi ng vol une. 20
Su NBincy 1962 febectiony BNA bR1iAE AT diuSighy voﬁlﬁl% Hﬁff@%ﬁ&' to a major
i nvention provides a drainline for a ultra-lo

loyegigiofs the ayeragedailyoMCewater pensumation pﬁ@eesﬁarfmn 85 litresito 18
11Q¥s A Prga%&%nﬁi@u{%lg{o g%d&uBEWE & &Q%Hgmx]mt%f the ttvﬂ) button, dual

pper lus-t [ ower rat

ﬂaﬁbimc Ig:ving 67h §itrd reduaed fleshi technobfggrveliitly gpredhecesd tlferqhmce of

i hiP s o3t B FPh 6 o i it cish oRion th Darale e WC.
wi I I now be descri beQbjdut ofdledhver@onl es only, with

reference to the acconpanying draw ngs in which: Fig.
1 i & issancobgent ofthe preseut] inwdintien v proviske axoflétrant relatod dompotentary

' th.gi]:c cat otpgl!al: e&ire%ﬂ;'r 11;n“:f‘o a sewer with a ultra-low flushing volume.

Summary of the Invention

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

Fig. 1 is a cross sectional side view of a first embodiment of a toilet suite
incorporating aspects of the invention;

Fig. 2 is a front view of the suite shown in Fig, 1;

Fig. 3 is a perspective view of the suite shown in Fig. 1;

Fig. 4 is a cross sectional side view of a second embodiment of a toilet suite

incorporating aspects of the invention;
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I ncorporating aspects of the invention; 30 Fig. 2 is a
front view of the suite shown in Fig. 1; Fig. 3 is a
perspective view of the suite shown in Fig. 1; Fig. 4
is a cross sectional side viep.of a second enbodi nent
of atoilet suite incorporating aspects of the
invention; -2 Fig. 5is a front view of the suit shown

in Fiig. sléaﬁ%lﬂwe%ﬁh@s@@gh%%%mew ew of the suit
shown in Fig. 4; Figs. to 17 are perspectlve Vi ews

of diarfpisaPeBpedineeew ﬁﬁﬂlzlslelf shovemigdiisnts; and Fig.
18
o (81 att LA SIOR R bles B o e paemgnts; and

i ncor
Des diig.g8iipan aid vikw dfae embodithentrofwdrabming idebmratinggin aspect of

to Figs. | to 3, there is shown a first
tﬁ‘!fr%'%ém}r/?eht of a toilet suite 20 incorporating aspects
of the i nDutailed DeBeeiption of e PRITeFrRd Emboiimehes 2
full and reduced flushing volune cistern 22 (known as

a f IRefdsring fiksthyrto Figs. Utd 3,dlkrSisathewh adfrer extisellichéntloyf adoilet suite
on ac tors 24._whi ch .are accessi bl e
2B hdorStraBitl B8 6 M3 IRIRGH TR A o€ 3R Samprgeg a fll and

raimbdaﬂwh?@ Vcﬂumb aiz;&mln A Uhiob"vntﬁ& fhidh 8aik if itisd Eﬁxfédtsldﬂés)?e@erated
to its ultr volunme, it woul

f1 ushi
| bé{%ﬂ’@ﬁ %BHF%@%%HS@%(W ich w%ér?ém?q thypugh tb%@prsaffaﬁerﬂf@rmstem

b8dly 2e)ThelcitdrR D2 Séift)lﬁgedaﬁﬂnﬂ_ AR 1 eI' 53%91 6%%”@1.[& tﬁg% uitra-low

pan 28 connected to the C|ster sh pi pe
flpshing velpmet it siontd Bpearut pf waliea ke spnalbmth the nammindsd of the

n 28 by hinges, which are well known. The
t%fa%hglg%zﬁgs a rearward end 28a and a frontward end 28b

andThe suite 28ashantprisesia ppe2s agndded f the ¢iskinn 82 bR dlush pipe 30.
ocat ed eneath the rim36 and is

AT el R AT Rl Scvitedta e B toohiadsewhich arc well

ki, f DhepAQ SRS adedtivafBeénd 23d4heh Hb%ﬁér@ end98b and a nmb36 about
arrangenent 42 positioned near the frontward end

ahePeiE - stern 28 and a smal | er secondary outl et
| .
o2 B E SRR 1d ) bl Bl O NBAILA iy

cmumcmmr\ylﬂoﬂtel thish pipe3i0e The nanifeide40 hab2: frasark outlet nozzle

artan Igelpgrlltgﬁz 4 Is 1°§18(§3 ﬂ%\l\% Eq{%qubqga 28% %?rt?hel c?steFﬁlng agd a-glqnaller

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
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.
In other embodiments (not shown), the manifold is formed integrally with the pan or with
the toilet seat.

The pan 28 also includes a flushing outlet 50 which is connected to a mains
sewerage system in a known manner. The flushing outlet 50 is preceded by an S-bend
outlet trap 51 formed from a first downwardly convex lower bend 52 and a second
upwardly convex upper bend 54. The pan 28 also has a rear wall 56 which is upwardly
angled from the rear of the pan 28 at about 10° from horizontal. The front wall 58 of the
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tertiary outlet nozzle arrangenents, in the form of
hol es 48, disposed along the sides of 25 the pan 28.
In the preferred enbodi mrent shown, the manifold 40 is
a separate, substantially oval shaped pl astic
conmponent that substantially replicates the shape of
the pan rim 36. In other enbodi nents (not shown), the
Ea
p{ﬁiﬁEB Ihg:ll, ‘iihe it11§p§:g g%lmy s@éegl%f ﬁﬁiéﬂ ?Mr{:ihog%hn a r%lal%élﬁ steeply
apgled pprtigndgb) which i snhfstemtxally pettikiotand rmward&oadmplaced from the

B TR, RG] A R AT OB st i ©

tharchetwedni Rie pdttmmmf it panc@rad@acehtahe fowree fidnbRaldpoktian 58b is

SRR PR g N et RE Rglhon s gllr et 11 om o

r eaThebpériorethe &n@tzoabmutomlwdésmmm PréstRigionk of HeQictuator

front. wal]] 58 of the -3 pan 28 has_an upper relatively

buttensAdyinitiates dlyshing of g 3‘5‘8%\20 al hegiheshingayaies i§ émyn%m@émd;ﬁom the
Cﬁ% ﬁtm&tﬂu% %g @0 Mk&& thé ﬂg Him) mg @%i' ﬁiahﬁfolﬁqq)al"[lh gl‘léﬁ&lty of

and rearwardly di spllaced fromthe” upper portlon

therflushingiwater-(aprtpximataly8686) exitsythe ahifoldi4) vamthiedour nozzles 46 in

R D oulR arpG AT b Buicet St Pt ol 82 4RE S difeted

tmbﬂl tthe t:omhile;lccm_)énlt ggﬂle _Sl_aliené odtlEtasapd 101? ratdt;n&btlon substantially

i t.ydj na i . erat i of the suite
YRG! Wik xis S o scilingreal Borkigh b the pen A gdfzesn frpront wall
10wt hortion 34b] DidebitEihie HusAs MteP b2 I iSWhy Son%gntra-{ékeche he energy of

flushing water is comruni cated fromthe " cistern
uﬂhmgs‘ﬁatsi into the outlet teap 51 @nd results isadeavatoeleaning of Waste (equal

torﬂ?"?)'c{téljtﬂ e-ﬁpgléﬁgyr&r fo Mno 6/3 e ﬂlﬁfzgifgg% ﬂgstt& ilet, suites)

(‘appr ox1 mat e manit
withinzhepamZ8 Wlthlﬂne I/pdtp ulima]u)w Tushirgs vohumesn ge Immintﬂ Bf thes

e e Qb chriahing et ol Casa i Bumedins przoyw 49, to wet

aridvléundhé RaE Wall 55 WP Heqah! Ahleven BB alount bithe ABsIANE Water is
60 of the cylindrical portion of the rgé n 28 adj acent

diregtedroup pt fes 4B anundiqgtsdihysmaligmroves 6elo et gnd pl@an the sides of
thg? Lshe ng water 62 in this way concentrates the energy
that flushing water into the outlet trap 51 and
r eskhietwatemlewel duy thetpan 28 émthierabsanice wfis flask mqiaadned B8 imoFigr 1.

th d far k _
Dt 6 phv) i desefben PR afort e gt mulobf otshe flushing
k69 drbcSd Barial syphatiikg dotlon witin bl Melet@dp SBGhich results in the

ority of the | ushing water is directed throug

wittiowa) dheine die ush 71Hog tommprpatelscihak deapted 406 4 he Sersrarca

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

clearance. The larger surface area at the water level 68 also advantageously provides a

larger target area for user’s wastes, particularly solid wastes. Further advantageously, the

. geometric centre of the surface area of the water at level 68 is substantially vertically

- aligned with the approximate solid waste drop position of a user.

Accordingly, before flushing, the pan 28 advantageously provides a large target
surface area (at level 68) to minimise the likelihood of waste being incident on non wetted

regions of the pan 28. During flushing, the pan 28 advantageously provides a reduced
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and clean the rear wall 56 of the pan. An even smaller
anount of the flushing water is directed out of the
hol es 48 as indicated by snmall arrows 66 to wet and
clean the sides of 20 the pad-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

ﬁefab@ﬂea {2 Bevel ) 4 cicehfife FR e@x’éfgtﬁbf‘ﬁ{e fildgirdel Wb Nhis
er 62 creates a parti.al s%‘g oning action wthin the
%’Hf inatiop alsg cantriliptes b the improy' eleqting ofgasts inlthe/pan 28 with ultra-

1gwrﬂd§gmglq,31u§r[é§sh falling to approximately that denoted
70. The surface area at 25 the level 70 is

ap priigs. fide 6ishown alsecomﬂmbaﬂnnm of MISOGﬁc(mmﬂamhgaaspects of the
. f .
LSRN PRSI BB AR U Bl 6558, P
w]:leshkmfmem:b lnamemlst ke uemélrogydlcagé hklil feafurets PIHég:liﬂﬁfeﬁée between
I Qu er _al in wa
‘% %ﬁé@g 59 $5§ 354 band washiag besin R tyiggrally Forper with the
ciifora body MVAﬂ&aﬂh’sﬁﬂfgl theRhANE W8Sr @sed |t@ﬁgeiﬁe LRl ﬁfcﬁ%cted toa

for user's wastes, art|cul arlg solid wastes. Further

freq oy %tzsaé%gfhveaﬁm BowyGemdhe basine§hthreughfa pipe 84 and indethe
f
oBiR28! TSl iofbr RS B K SRR B b e b

verti cal
aﬂowwgp\cmf:n uoovasb their hamds w1thme®erdhatgé then baked as fidshidy water rather

nta eou ovi de e_target
suﬁ{z{%@@gﬁ}e thf a’égﬁs%{lrgc ?"l‘ﬂ“‘s‘;e‘ eesq‘YeEel i hood
of WisTés hﬁélﬂ@'gbmdétﬁmw@@ off e prefeir&diformadipRitar bulldifozzle
an 28. P‘”l# é&? t he _pan 28 advant ageously
a% 4 Figyd a@ﬁﬁlm&éléwa%af qther pravay cm@lyt nogzle
ﬂ%ﬁﬁhfsaﬂz%mm%ﬂﬁwxes% the flushing water. This

i nation al so contribufes to the inproved clearing
of WhepEmaLy qublet pualeRgrangerhent 42 showi nFig h’Bhlthcgmost preferred

show enb t
w4055 St ) IR DA S P R
ouﬂﬁfts:#ﬁ eath Sfdelviealrsepﬁatehﬁ)r%chﬂ éfgh@ ﬂuﬂ%@ﬁ%ﬁfﬁﬁm éxihfer side of the
relr.er,enc 0 1 JS. an I n |1 C | Ke rererence
il 40 ef%}}sewﬂf%cga ﬂl"&“‘iﬁjﬁlﬁ“&%taéd engeay fasatof thestworsigeams of water
m@ﬁﬁ QERGEr MRintesRty tb iR p?ﬂh&g oBfletdHodz18 er@e&ﬁlﬁt 3, ' éoﬁwared to
al orne

as a_hand washing basin 82 I ntegr

eatfh%r embodinegnis Powy in Figsa? teis.f Further,ibe outteés #minehrdaaipper, lower
t d t,ed
U0 e A ARG B ARG Bl o

ﬂmslhmg).gdtexa(ap exemflified by thevimpow 162 ird BigCl)3#it0ratr@sd seditunil shape
qﬁépsgjprome further .reducti ons .in aqverall
bihelSyrace e Mgtes n Geipan 88 glewoliGhe Direrhna and shaping

' thMIh.Ehﬂﬂi\gl{wvﬁfer 608 cdver ADBNthe G Suatce dt WR1 Hs ML maximise the

rat he
amount of waste that is directed into the waste S-bend outlet trap 51 and out through the

flushing outlet 50. Concentrating and directing the energy of the flushing water 62 into
the trap 51 in this way improves waste clearance.

Fig. 18 is an end view of a drainline 90 suitable for use with the ultra-low flushing
volume toilet suites described above. The drainline 90 is characterised by an internal
height H to width W ratio between about 1.4:1 and 1.5:1 and an internal upper radius R to
lower radius rratio of about 3:1. It has been found that these ratios provide a drainline
with an optimum balance between waste transportation at low flow rates (less than 2.5

litres/second) due to increased flow velocity in the lower (and slimmer) portion of the
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following results were obtained froma conparison of

pot abl e wat er usage and savings for 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). i Daily water |

Per cent age WC system usage er personAverage fl ush
Claihsg volunme 6/3 litre dual flush IS Ilitres3.6

litres- _(ben6mark) Suite 2011 litres2.2 litres39%
Suite 809.38 |litres1.88 litres48% 10 Al t hough the

| nvant | ANafffinR e dEST6W RStk VOLRRIEAGIRE dhiiine characterised
preferred enbodinments, it w e appretiate by
byradwight #to-miidth ratip bétweenr aborhh:lithd.5: hued an opper sadiwstto-lower

' LGt uch preferred enbodi nents. For exanpl e,
3 r%;ﬁééfah@gﬁ?l?%ugfls. al so suitable for wuse with pans that

have. a Fhbdrainlmetds elaithedin cldim 1,6wHdrélh ke drdinlife is produced from

drainline for a ultra-low flushing volune toilet, the
eﬁ{"g‘#eﬁﬂlﬁgc%ﬂ’ﬁpgé'eri sed by a height-to-width ratio

bet ween about 1.4:1 to 1.5:1 and an upper

radi us-to-lower 5 radius ratio of about 3:1. 2. The

drainline as clained in claim1l, wherein the drainline
1w is produced from extruded plastics nmaterial. 10




