-1- TOILET DRAIN LINE OF OVOID CROSS-SECTIONField of the
Invention The present invention relates generally to a waste removal
system and more particularly to a ultra-low flushing volume toilet and a
related toilet pan, flushing method angd drainline. The expression
"ultra-low flushing volume" is herein defined as having nominal foil and
reduced flush volumes of about 3 litres and 2 litres respectively.

Background of the InverGOD [ TEBRIIN afMEEOFSAOENCS) in

Australia has been greatly influenced by the need to minimise water
consumption and maintaifr B afedlftd $EMNIield gfsthen to safe guard
and maintain a high level of public health. Sin%e 1982 reductions in
Australian WC flushing volume have lea o4 r‘r‘i’gﬁor lowering of the

av e da”ﬁt%% w:flter %Q#Bum ti%ﬂ}per ersgn from 55 litres to 18

litres. pﬁ%ﬁor con?l]lto?ﬁi SREFEYECHOR WAL PR %}5 e
patticubutyon, ouli-losHIshineeaving6s Soliteearetia el sbilte panpfhghindissthod
m@ag'ledﬁq Jser 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

Embbaignerassionthdtprdenriushingiiorueekisdproividefmedinsthivdngaominal
foR RREAIEASIERGIN IO RIBEYE i3 wiras iaw HuphingvglimeSummary of

the Invention Accordingly, an aspect of the E{Iesent. invention provides a
drainline for a ultra-low BREFETGUBH afths bavieRtitRinline characterised

by §ieighis a‘ﬂ%!ﬂef%ﬁ@s@@ ) ﬁ%ﬂ%ﬁ"ﬁﬂ%}%@ ﬂfegnlﬁ%qlg%ﬁﬂgﬁ by the

radius-to-lower radius ratio of about 3:1. The drainline / be preferably
negddaiRBinishaler GeBs plEkae ardanainRirsmaIdoguaigsapitaidthe stem fo safe

gub¥@wiom BRigH achemaedinspuslithedaygntion will now be described,

by way of examples only, with reference to the accompanying drawings in
whitiice 1982 reductions i Australian WC flushing volume have lead to a major

lowering of the average daily WC water consumption per person from 55 litres to 18

litres. A major contribution to this reduction was the development of the two button, dual

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 |

Embodiments of the present invention seek to provide a toilet that can operate

directly into a sewer with a ultra-low flushing volume.
Summary of the Invention

Accordingly, an aspect of 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 to 1.5:1 and an upper radius-to-lower radius ratio of about 3:1.

The drainline may be 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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Fig. | 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 azecond embodiment of a toilet
suite incorporating aspects of the invention; -2- Fig. 5 is a front view of
the suit shown in Fig. 4; Fig. 6 is a perspective view of the suit shown in
Fig. Figigds2 dsony dewvsdibssvihshorenio Higximples of outlet nozzle

armanBpmeRa ARl BRREL ISR epadiment of a drainiine

inco(ragoratin an aspect of s the invention. Detailed Déscription of the
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first erighaditsentoaiia/ioNes fuienBOIREAIPOr aliNaiABRE He RhHRSIY SRS et of
Jg?n%i 20 generally comprises a full and reduced flushing volume

cistern ??known as a flush tank in the United States) operated to by a

pair of buttorDxdtaidect Dascrintibrecd tive siifta thebEghtibaitapragface

of a @éem bgig 6. The cistern 22 is placed within the larger cistern ]
body 26 438 XE itQ Gitgs- I SnthaTmis shame fisticmbediment ofa tsilet suite

28cale (imrmgmkb):wk;lgﬂ’fmem&b;denﬁé &_ﬁet‘@ﬂ%eﬁgiw%l@oﬁhﬂﬁs%@i?{&%nd
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O DA SN P TISAND Aot HRSH o i ) Rnigsoperated
biAiphineé buslorkanuators 24, per @B rmacaessiblvabdongt 38acpdace of a cistern
nBxas ' Oolt an openi 8. shing water
e it 10 AU A AR PR TR A e R ptraow
fpshinaydlumepipwaid rpeaatiiofsadeGs toprimall) withethaoazisinder of the

talEangRmeNt 42 positioned near the frontward end 28b of the cistern 28
and a smaller secondary outlet nozzle arrangement, in the form of single

nqz%‘“’ﬂ‘}’fo’s‘ﬁf&ﬁéa"é&ﬁﬁé@m i 38 spnaested tooheneistemn 284y Fflush pipe 30.
ApitaReaiBEhn0Ld s AR DIIBEN eI R 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
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
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 2 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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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 25 the pan 28. In the preferred embodiment
shown, the manifold 40 is a separate, sdbstantially 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
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.minority of the Lo
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
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
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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flushing water is directed through the outlet 44, as indicated by medium
arrow 64, to wet 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 thegides of 20 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
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L e T AR S
manidedd 40atdhisgsdudey 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 462, 46b and 46¢ respectivcly which are shaped to form the flow of
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
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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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 directly
returned to the sewer. Fig. 7 is an enlarged detailed view of the preferred
form of primary outlet nozzle arrangemgjt 42. Figs. 8 through 17 are
similar views of other primary outlet nozzle is arrangements 42 with outlet
nozzles 46. The primary outlet nozzle arrangement 42 shown in Fig. 17 is
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The refre size of the drainline 90 is an internal height
H of 130mm, nternal width W of 90mm, upper internal radius R of 45mm
and %?98?%&}%&}%@&18& ha H%W#@E Hithgefases inprebmesre
enntsddinaehty] it $itl BeaiphrRiddanethasy 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.



s performance benchmarked against an industry leading 6/3 litre dual
flush toilet suite, the following results were obtained from a comparison of
potable water 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). 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% -1®-Although the invention has been
described with reference to preferred embodiments, it will be appreciated
by those skilled in the art that the invention is not restricted to such
pref’e‘rred embodiments. For example, the invention is also suitable for
use with pans that have a P-bend outlet trap. 15 -6- Claims: 1. A drainline

connectedala. 2Rl sl flashing weluns ﬁqﬂﬁhg%ﬂ@%ﬁdﬁhﬂﬂé\ﬂ@&m
|

ovoid interpal cross-section characterised by a height to width ratio
hayBR AR 8rO4b GRS A1 2s5ier1oB hamar T et haigidasrihertiabrtierangout
1.4of abLf 3 :dndanipecd raiiline &swelaimed iniclafmbdusghierein the drainline

s produced ra, fraag plastes, marelial. 3, Adiinline connecterto,

an uftra-low flus Ing volume toillet, fhe drainfine emng subs 2nta yas '
exededrmestidssreterilith reference to Fig. 18 of the accompanying drawings.

4. The drajlipgnBsedaimetinsain-Wherenibe dailst isipdhatantialivas

described, herein with reference tﬂQA Figures 1 tg 3 or Figures 4 to 6 of the
bexggég{zﬁggth i 65%%{{,{}] e§ erein wiih reference fo Fig. 18 of the accompanying
drawings.

4, The drainline as claimed in claim 3, wherein the toilet is substantially as
described herein with reference to Figures 1 to 3 or Figures 4 to 6 of the accompanying

drawings.



