-I- TOILET PAN Field of the Invention The present invention relates
generally to a toilet pan and more particularly to a toilet pan for an
ultra-low flushing volume toilet. The expression "ultra-low flushing volume”
is herein defined as having nominal full and reduced flush volumes of
about 3 litres and 2 litres respectively. Background of the Invention The
design of water closets (WCs) in Australia has been greatly influenced by

the need to minimise water cod[lm%ﬁnd maintain an adequate

sanitation system to safe guar iritain a high level of public health.
- Since 1982 reductions in Australian WC flushing volume have lead to a

major lowering of the aver ei(gaj(l¥h\A{{C wa}ter consumption per person

from 55 litres to 18 Litres. A ajé}r COntrbuUtion to this reduction was the

Tdeyelepmenrhabihedwobrdtam, duabilbsiiived havingbidiie iegdugedhan for an
flush_technology which gave the user the choice of applying either a 6

ultra-loyy ushipg el B ©*%¥litre reduced flush option to operate the WC.
THIEPRaRaT theanue NlisiirAconiting daeafir st fispest iof ihe presentull and

invention, there, is provided a toilet pan for. a ultra-low flushing volume
reducec{%ﬁ?@% %ﬂg%easnog%brﬁ%%r%s%ﬁ‘é}:s & ﬁugsh%ea %Eﬁ?é}évghf outlet trap in fluid

communication with the BeditirmpoditibtheHe watiortrap comprising a

downwardly concave lower bend and a second upwar(ﬁéﬁcon X er
BB AP el AU B g UL DAt
minimis@ligRedondtintheuppenhsusiacenalithesfir silandrdsfiningoasfiksturelativelyintain a
hich ]evl rger cro g&-l]'[‘%flectional area and the pan's cross-sectional shape at a lower
g1 VievePthotizon ally aligned with the lower surface of the second bend
defining) acsectnd nelwireljas WiStdnthatlly erhvalliehavedssl sectivnel laveana of the
average Ha?f‘t\faérl»"‘{%"cﬁ%l? £ Bpr%%gs%%l%%\ﬁ? ISYS %E?e%qb/ @r}.@gsd % %58%&&%%11 to this
portion substantia
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.
Summary of the Invention

According to a first aspect of the present invention, there is provided a toilet pan for a ultra-low

flushing volume toilet, the pan comprising:

a flushing outlet;

an outlet trap in fluid communication with the flushing outlet, the outlet trap comprising a
downwardly concave lower bend and a second upwardly convex upper bend, the pan's cross-sectional
shape at an upper level horizontally aligned with the upper surface of the first bend defining a first
relatively larger cross-sectional area and the pan's cross-sectional shape at a lower level horizontally
aligned with the lower surface of the second bend defining a second relatively substantially smalier
cross-sectional area;

a front pan wall having an upper relatively steeply angled portion, a lower portion substantially
paralle] to and displaced rearwardly from the upper portion and an intermediate refatively shaliowly

angled portion between the first and second cross-sectional areas and the upper and lower portions; and



parallel to and displaced rearwardly from the upper portion and an
intermediate relatively shallowly angled portion between the first and
second cross-sectional areas and the upper and lower portions; and -2- a
rear pan wall having a lower pan wall pgrtion substantially parallel to the
front pan wall lower portion, wherein the front pan wall lower portion and
the rear pan wall lower portion together define a passage of substantially

CRASHNLGINGS Beclional pieaveXnding frembialigwaatdowafel@val pan wall lower
” towards the downwardly concave lower bend. Preferably, the first
POTiOTe 0ss-sectional area is approximately double the size of the second cross-

skotionat drea pdiheiidovpreferddl b arsulystantitlliywerticalon ppetirgaiefme a
passagg 5 SXYS&%%%UP %ﬂ{g{ta Ioos\évgercggrga? alse%%%%'?cil "){Cr%gnl %%%Q\; {?ee 1&{%’? fevel towards
cross-sectional area. The upper rear panwa] |§ortlon IS preferably
the dowpyeadtiyaangledbfronhaivk rear of the pan at about 0 to 10 degrees from

Bofizantal, Brief Desciptionof the DyawindsRrefsisedierapedinaents &fa cross-

~ the invéntion will now be described, by way of examples only, with
sectiongdfiidnce to the accompanying drawings in which: Fig. 1 is a cross

Bechionataideryiew Shadisstambeditanairef Aiplel sHllednseRatiaingver edge

aspects of the invention; Fig. 2 is a front view of the SLﬂte shown in]!:i .1

substantiqly s R BEL RIS S HEBUES SRBRATH PIG™1. PREoPS A eraaeY

upward Sepiignat Gideview afthesaacndbembadimangetatoiisidtatincorporating
aspects of the invention; 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. 4; Figs. 7 to 17 are
perspective views of BxafPtesrgitoutiditho Prigmdnmngements; and Fig. 18

is an end view of an_embodiment of a drainline incorporating an aspect of .
PR TR GG A1t SOCERLR A GIBRRITES ST BARD S o wic

reference to the accompanying drawings m 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;
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. 4;
Figs. 7 to 17 are perspective views of examples of outlet nozzle arrangements; and
Fig. 18 is an end view of an embodiment of a drainline incorporating an aspect of the invention.
Detailed Descripiion of the Preferred Embodiments
Referring firstly to Figs. 1 to 3, there is shown a first embodiment of a toilet suite incorporating
aspects of the invention. The suite 20 generally comprises a full and 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



Referring firstly to Figs. Ito 3, there is shown a first embodiment of a toilet
suite incorporating aspects of the invention. The suite 20 generally
comprises a full and reduced flushing volume cistern 22 (known as a
flush tank in the United States) operatedfby a pair of button actuators 24,
which are accessible through the top surface of a cistern body 26. The
cistern 22 is placed wijthin the larger cistern body 26 as, due to its
Fluthing YeLsmefl Sl dBRFIH Wotfala fsetaosial st the reatsiampf the
toflith shieerenainder of the toilet suite 20. The suite 20 also comprises a

pan 28 connected to the cistern 22 by a flush pjpe 30. A toilet seat 32 and
1id 3 aeréubtl?/e(% aﬁ%omcgﬁ}ﬁgﬁoatﬁ%nrg%cfmﬁﬁ’e ,e\ﬁf‘ﬁ@ﬁ”a%%%/ye?l igsh pipe 30.
Actolenserhd2pand B8 hhsra prariaiychencthEaatic afmaibaitmed, 28Hdhrde well

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 s 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 io 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. as

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
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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 100

from horizontal. The front wall 58 of the30 pan 28 has an upper relatively
steeply angled portion 58a, a lower relatively steeply angled portion 58b,
which is_substantially parallel to and rearwardly displaced from the upper

kBB¥ifon BisPud MS AtsReRa e felital a4 aefctBhenion HBA6 about

atheseliaasen. The portion of the pan 28 adjacent the lower front walll
d has a central longitudinal axis

tion,58h is substantigll indrical _
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sqegipsloryi ool poode revingeenh dnifoidiatn i tiegionorzizAéspé6itivnidibadjacent
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oy ansRlst A ariahyrp healiasaniin Fie. dxid Bo Rt A atrediasor iomber of
tefiierpnidd asiarentihscieatnallowstPorieno8h. Riseclingine tshing: or

water 6§2 in this way concentrates the energy of that flushing water into
thﬁ'u%a&?t et trap 51 and results in adequate clearing of waste (equal to or
betthr fhaprefuredeaibodianes: idoknQwit R dira dullie Husbupiightially

suyites) -4- within the pan 28 with.the 3/2 Jitre ultra-lovwy flushing volumes. A
o PR o S R BEREH SORe A PR o o i 36
Inintheatetbbyimedk fnoastew sy the wehi fiid 6l eameibinesr gkt ehéhrin or with

&‘E?‘Pié%g yen smaller amount of the flushing water is directed out of the
oles 48 as indicated by small arrows 66 to wet and clean the sides of s

the ‘Pan28. 28l swanchudssch iuéngamde iflthédmbsenoametadiush isains
' iQush ibed flushi ti
S B o A M R GRS AR R Kien

energy of the majority
ougletigmithia e 2 slowniverdis o vaxthewer 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
pan 28 has an upper relatively steeply angled portion 582, a lower relatively steeply
angled portion 58b, which is substantially parallel to and rearwardly displaced from the
upper portion 58a, and an intermediate relatively shallowly angled portion 58¢c
therebetween. The portion of the pan 28 adjacent the lower front wall portion 58b is
substantially cylindrical and has a centra! longitudinal 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 communicated from the
cistern 22 to the flush pipe 30 and so to the flushing water manifold 40. The majority of
the flushing water (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
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)
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water level during the flush falling to approximately that denoted 70. The
surface area at 10 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 th4s concentrates the energy, of the
flushing water through the trap 51, further aiding in waste clearance. The
Iarger surface area at the water level 68 also advantageously provides a

fay the gan At witbrthe dliirastim-bantifukhiyesotimesstés nfantiterof the
AaRAAgeeHsiHhg g @@&5@&%@ 6aaEeAS (RS ULACE %mate Soﬁgwaﬁtm wet

level 68 |s substantially vertically allgned with the appro wasté .
WP posthecsr wila g dbs RihgnsBERSMadsT R eNatsdiitrdlushing water is
dicbopsiageodshe RER dBS R laIRe bArB 9 s RHITasR 3G (@ el B4 the sides of

tﬁ;‘llnlmligthe likelihood of waste being incident on non wetteq regions of
pan 8. During flushing, the pan 28 advantageously provides a

redudde 2@tsuitackiatha jat E8/al 70 dbs@ﬁﬁ@@ﬂﬁ&lﬁsﬂ’lhﬁ aaesem thﬁﬁ?ig 1.
ion also contriputes to t prove r|n
ﬁ%ﬂgﬁ g\ﬁ}%we par§$ S%g %ﬁaﬁ HRIIag 3t %lhglvgﬁﬁ‘f%s %F‘Fg%mﬁ‘lf’&’é" &W&ﬂm hing
véenhd @nmmemabmhmw antompordlinpthspetits o wimehtremults in the
WAL eimiiag R SRR deaptRed IS IaIense (8BRS ThiO 3 AR s o
in 25 which liké reference numeral$ are used-to in Ike features. %

thertevehd@ senpserimatebuhe fbatst the levels8uind @@Nag@mmas&mgon in
chasise8Zoniearally faransdivithsns Sistean;Rody28 dten iy ?{'Q&d thes

malns wate ti{Bused to fill the cistern 22 is directed to a free outlet tap 84

TR theBabinsy Hrotigrushibe Bapa fardengiding in waste

cﬁ&tﬁﬁﬂd%@@éﬁ‘@ﬁﬁ@éﬁM%Q%f@f‘i&%%@%&@%%\g%@h AlBkides a

a allowing a user to wash their hands with water that is

R R R e PP ST e T AdSpBfaRGRusl, e
gmmettwmnnmmtsmmﬁg tHeisvateei dsgecke etalipdiea gl voRically
o ot e YA BoR R IR Ch ements 42 wit

outléttvozdinglndrefre 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
surface area (at level 70) to concentrate the energy of the flushing water. This
combination also contributes to the improved clearing of waste in the pan 28 with ultra-
low flushing volumes.,

Figs. 4 to 6 show a second embodiment of suite 80 incorporating aspects of the
invention which is similar to the suite 20 described with reference to Figs. 1 to 3 and in
which like reference numerals are used to indicate like features. The difference between
the suite 80 and 20 is the svite 80 has a hand washing basin 82 integrally formed with the
cistern body 26. After flushing, the mains water used to fill the cistern 22 is directed to a
free outlet tap 84 whereafter it flows from the basin 82 through a pipe 84 and into the
cistern 22. This arrangement provides further 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 directly returned to the sewer.

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 nozzies 46.
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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 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 s hitting each

other during entry to the primary outlet nozzle arrangement 42, compared

to edriepsmodinttatsoghioverringeigent 42 dmvruithBig. th isubletsot6preferred
)Y [

P T e o A e e

@BIGEs By eprinteral Yo G rEaR et bths Minshing twatesifthe siffecsidsfof the
rHAQiveMeroN ThesRaiud& Mdavah 8 Riresling 20 RhaRpe - NeHNshings water

water 62 to cover all of the water surface at levél 68 serves to maximise

g RS QLR HERS FRIETSQRSREETRTRY THES BRI BEmg TR Hasgpared fo
eaﬁcboamﬁuﬁiugf&m;] shdlushw g @uttabSG. Guirden!aingand S erlindetBsper, lower
energy of the flushing water 62 into, the trap 51 in this way imnproves

oS Rt B B eaesonaly ST A Anerss Sodcigrae ggeot
fiiningevetoatiowdtusgtiifigd ibytieareoteited suREs jdatribecbabaxsionkieshape
drainli ' i n.internal height H to width W ratio .
e B X el TR, PSR ape shaping
thadushingmetsr b surever fhefthesntvunditeattiese (Rissymotdderaaimise the

afiinline waith anQRlmLR.PRIAGR R%%@gfb%b%&e 05?&’&915‘%'8%1@ the

flow rates (less than 2.5 litres/second) due to increased tlow velocity in

Hysipmvrtieimd s rnfspiptinmorndrdinectiogiferamrs@ond e Bushingweisr &2 into

ﬁ{ymglgWim.JMﬁtgr@q,gg@@é%ggainIine 90 is an internal height
H of 130mm, internal width W of 90mm up%% internal radius R of 45mm

and TR SifaMEd Aie St Sriraimine R sw ahlesiatas ordh theoliarew flushing
vobatehediwithithe dieittinb80vandibaifpEHe 9030 eB REACHEBAIE S internal

agajnst an indu eading 6/3 litre dual flush toilet suite, the 25 followin
b Hgbﬁﬁﬂeﬁﬁ%a i BIDEYIERFAR IRICHRIL UpRsr radius R to
losmoringgbidor thticsuftelsoR03 80 ArichiiteaiFdiirel dhial tushricshasedon draibline
RIS SRR ROl S AR RHSRRRRR BTV 0 s than 2.5

9]

litres/second) due to increased flow velocity in the lower (and slimmer) portion of the
drainline 90 and total capacity at high flow rates. The preferred size of the drainline 90 is
an internal height H of 130mm, internal width W of 90mm, upper internal radius R of
45mm and lower internal radius r of 15mm.

When the suites 20 and 80 were matched with the drainline 90, and their
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 flash 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 fiush Percentage
usage per person volume saving
6/3 litre dual flush | 18 litres 3.6 litres -
{benchmark)
Suite 20 11 lifres 2.2 litres 39%
Suite 80 9,38 litres 1.88 litres 48%




WC system Daily water Average flush Percentage usage er 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% -6- Although
the invention has been described with rgference to preferred
embodiments, it will be appreciated by those skilled in the art that the
invention is not restricted to such preferred embodiments. For example,
the islthotigintidisestittabls inendeswitepanththdtiace @ Préfenddutlet

eﬁgggdlgﬁgafmlﬂbéﬁaéo#%gﬁ?&l@r %gslgarlfglw ﬂlllestlflll [ Vgllg%eth{Leet éQ% is not
pan comprising: a flusning out e?{ an outle rap in fidiid communication

regfitstiveldl sty aientted emboditestinpforerapridigha thowntivar i plsosuiteble for

R WARRRAL ARG ANHPPY GRUSKYpPer bend, the pan's
cross-sectional shape at an upper level horizontally aligned with the upper
surface of the first bend defining a first relatively larger cross-sectional
area and the pan's cross- sectional shape at a lower level horizontally
aligned with the lower surface of the second bend defining a second
relatively substantially smaller cross-sectional area; 10 a front pan wall
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 between the first
and second cross- sectional areas and the upper and lower portions; and
a rear pan wall having a lower pan wall portion substantially parallel to the
front is pan wall lower portion,
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wherein the front pan wall lower portion and the rear pan wall lower
portion together define a passage of substantially constant cross
sectional area extending from below the lower level towards the
downwardly concave lower bend. 2. The,pan as claimed in claim 1,
wherein the first cross-sectional area is 20 approximately double the size
of the second cross-sectional area. 3. The pan as claimed in claim | or 2,
Bt&in the pan has a substantially vertical upper rear pan wall portion
with g lowexsilas sy Bsianialuadiacenl ibe dieh cloter Spelonaarea. .
The pan as claimed in claim 3, wherein tfte upper reartpan wal pé?ﬁon I
25 [piARFHRSAIEY from the rear of the pan at about 0 to 10 degrees from
horiggRialeBRaf irf AL RANBREAGKA tBleiRAMPEARY 3 'ﬁfve?ttxé‘g%)p

flushing volume toilet (20). The pan (28) comprises a flushing ou

COMBrLEPE AR R aEY fomcredsmishberanen stmpRardlisernycsuRReSEnd, the
paittecriseibiaenth bhagempisesparileid AunNGHAN CANSREWRN D8 surface of

5 d g second upwardly convex upper bend (54). The pan's ,
ﬂléé%ﬁ%%%@%ém%%gﬁx 5%%5@@?&6& (BET SRR ORRRRSFARGHLRS AR frigoss-
sasppetl shejacet af ihweefistdddod {52k Hefiiesed finsh platively RGeSt of the second

ional area and the pan's cross-sectional shape at a lower level
e A R SRR Seinit i
defib&ont peaoval! haldigsiy sphstasititivelsnatdbpl y empdedqutition) aiewer portion
su%l‘%ﬁyjparallei to and displaced rearwardly from the upper portion and an
intermediate relatively shallowly angled portion between the first and second cross-

sectional areas and the upper and lower portions; and

a rear pan wall having a lower pan wall portion substantially parallel to the front
pan wall lower portion,

wherein the front pan wall lower portion and the rear pan wall lower portion
together define a passage of substantially constant cross sectional area extending from
below the lower Jevel towards the downwardly concave lower bend.

2.  The pan as claimed in claim 1, wherein the first cross-sectional area is
approximately double the size of the second cross-sectional area.

3. The pan as claimed in claim 1 or 2, wherein the pan has a substantially
vertical upper rear pan wall portion with a lower edge substantially adjacent the first
cross-sectional area.

4.  The pan as claimed in claim 3, wherein the upper rear pan wall portion is
upwardly angled from the rear of the pan at about 0 to 10 degrees from horizontal.





