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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-low flushing
volume toilet and a related tqiLl et pan, flushing
method s and drainline. The expression "ultra-I|ow
flushing volune" is herein defined as havi ng nomi nal
full and reduced A \WASTR! ?gﬁ Mtres and 2
litres respectively. Backgroun e | nvent| on The
desi gn of water cl osetﬁelﬂ\/m-.eimvéuﬁbhal i a has been
greatly influenced by the 10 need to m nim se water
consthemressnt iamchtioniretates gemalbdbqimasdae sanivilaysom syshen

eSS A GR oA bt il 4 & FefGips et hSshing method

afnlduhatm]m vol ume have lead to a magjor |owering of the
avergge dai ter cQnsu tlgn per, son from 55
litr qxaref%xll e ﬂASTH% et Rescin shinedysiayiaie nominal
ﬁlﬂ@lﬁ&}éd%ed/\ﬁﬁshtd%ﬁm%\&lamrﬁtr&fan& hqnfe‘@’?es e, dual
15 flush WC having 6/3 litre reduced flush technol ogy

whi ch gave t he useBackgreuad af the lﬂwp‘llt?mng either a 6
litre red d flush

Io:oter eflﬁ'é °bwter %Bfeéfca”t?ﬁ) iprduisfalie hes boem Breai 1 !ﬁﬁwnced by the

reéd RGhirthise Ritd? 'cBARIRIption WRA hiaﬁﬁa&%n&ﬁ@dﬁa@ﬁ%a&tétﬁin' s?§tem to safe
and rel ated, conponentary that can operate.direct

guatdang mgintain q,hlghleé(emfmubhp b@@lm ushi ng vol ume. 20
SUMER 1982 }&ﬁctg&\é%h'ugﬁ)?lﬁp pan mn%’voilPI? Mv%%@aﬁtto a major

I nventi on provi ra-1o

l¢weriig ofghe sragesiatly W(éuvatdr ltensuaIptioamer pmcngﬁ-om 55 litres to 18
f.lu

R e e AP 8 L,
fEl@IﬁT‘W ¢ &bvifig 8/3davevemnicdt YiusipfeeRdio é}oﬂ'ﬁfchtg@{?&ﬂﬁ Riflerdhe choice of

econd wardly convex u bend, the
aBplgE <itberd 6 Hit full ypsh O&ﬁpﬁmﬁﬁﬂé?edl f@!ﬁbmﬁw foanstale thg WC.

aligned with the upp  first bend
defining a first rel gtlps y ﬁfeeger cross secti onal

ar eq jgaslobjeer ¥ @ik gresent invention to provide a toilet and related componentary

that can operate directly into a sewer with a ultra-low flushing volume.

Summary of the Invention

Accordingly, the present invention provides 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 smaller cross-sectional area;

a front pan wall having an upper relatively steeply angled portion, a fower portion
substantially parallel to and displaced rearwardly from the upper portion and an
iﬁtermediate relatively shallovﬂy angled portion between the first and second cross-

sectional areas and the upper and lower portions; and
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cross-sectional shape at a |ower |evel horizontally
aligned with the |l ower surface of the second bend
defining a second relatively substantially smaller
cross-sectional area; so a frgnt pan wall having an

upper relatively steeply angled portion, a | ower

portion substantially parallel to and di spl aced

r earaadian walltEvinge I9ReLparPRAN b&ﬁoﬁ‘@ﬁbs?a%ﬁal‘lyn{:ﬁﬁﬁ@% fHeSront
relatively shallowy angled portion between the tirst
Papvalldewripations- sectional areas and the upper and

l o ' y I I Vi
pan e USRS pRF 6l forfr PR difteay BRHARIGRyer Bifton
togathexalefing apassagemf substantiale censtant bwsd seotibngd areawatehding from
I i n r,ear wal | | ower rtion
b e RPhdr Y Bt e SRR Rty Sy BT b cant
cr oPsefombly, thedirstar®@s-sestiovatiirogislapproxifatblg!dovbleite 4i2y\6 the
| evel towards the downwardly concave | ower bend.

§ %159?“09?4@1'?4' rst cross-sectional areais
appes bﬁ?&k&alﬂ? HE Lsibfin8AIBevéficd i erl?ega&%aﬂ wall section with a

cross-sectional” area. The pdan preferab as a
losygrodae sybstaptiallyeadjaceni the fipws crase-aectional aredl. | Theawpeioear panwall

T Y .

fioor harimontal pref erably upwardly angled fromthe rear of

t hepan_at .abo 0.t.0 10, degree rom, hor tal,. The
ooTBE Prhesls Pattreiar Ufh s P& S fonal 2B i leeqbl eisangally
hevigined Blignsd Witk adbdral solid dRsy _Ijik)](?sﬁﬂ)tn.a hth s@doinél rzc%%s%édbnail area is

er's solid drop position. e second cross-sectiona

u A S
Pigierably swholly gsagwand of thinwlidydrepBesifiend of the solid drop

post ti on. "15. Bt 81ePBASE BN tthel Havirgll noS

Preferred embodi ments o he 1 nvent1 on now be

despfefdtd enthoditentdf (R aRh®Sn wilho b¥iésrib&f, 8y WD fleRamples
t.he acconpanying drawings in which: Fig. | is a cross 7
orlycwith Fefpreagedte the asrrpanying dewingsiowhighat of a toil et

2" B, 1 DR Rl DN o i ibJ BT e A qet e 9
incgrparabiag sfrectsiod theireantion; t he suite shown in Fig. 1;

Fig. 2 is a front view of the suite shown in F ig. 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 arraﬁgements; and

Fig. 18 is an end view of an embodiment of a drainline incorporating an aspect of
the invention.

Detailed Description of the Preferred Embodiments

Referring firstly to Figs. 1 to 3, there is shown a first embodiment of a toilet suite
20 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 Iarger cistern body 26 as, due to its ultra-low




Fig. 4 is a cross sectional side view of a second

enbodi nent of a toilet suite - incorporating aspects

of the invention; Fig. 5is a front view of the suit
shown in Fig. 4; 25 Fig. 6 is2@a perspective view of

the suit shown in Fig. 4; Figs. 7 to 17 are

perspective views of exanples of outlet nozzle

Mshﬁxg%l’[ﬁﬁg $ wétd ap;ﬁ!agoutjo@ séale Q 158 St g)ewitfi’{heq'gmamd r of the
I i ment of a drainline inco poratln an aspect of

tofet spitg 2Rt i on. Detail ed Description of the Preferred

Enb 0S.. 3, .
ChoreREtt f0 o Binides Aen 28 Bhaneled b Wieizing 22 8 fosh pipe 30.
A ilehsat pdamt lid§4 aspiwdtallyohotiited tonthe pan 2Hby kingess which are well
20 generally conprises a full and reduced fl ushing
volunme cistern 22 (known as a flush tank in the United
States) operated by a pair of button actuators 24,

whi ch are accessi ble 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-Ilow -2a
flushing volune, it would appear out of scale (ie. too
small) with the remainder of the toilet suite 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 by hinges,
which are well -3 known. The pan 28 has a rearward end
28a and a frontward end 28b and a rim 36 about an
openi ng 38. A flushing water manifold 40 is | ocated
beneath the rim36 and is in fluid comunication with
the flush pipe 30. The manifold 40 has a primary

outlet nozzle 5 arrangenent 42 positioned near the
frontward end 28b of the cistern 28 and a smaller
secondary outl et nozzle arrangenent, in the form of
singl e nozzle 44, positioned adjacent the rearward

end of the pan 28a. The primary outlet nozzle
arrangenent 42 has four outlet nozzles 46, which are
best seen in Fig. 7. The manifold 40 al so has a nunber
of tertiary outlet nozzle arrangenents, in the form

of hol es 48, disposed al ong the sides of :
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10 the pan 28. In the preferred enbodi mrent shown, the
mani fold 40 is a separate, substantially oval shaped
pl astic conmponent that substantially replicates the
shape of the pan rim 36. In oBher enbodi nents (not
shown), the manifold is forned integrally wth the pan
or wth the toilet seat. 15 The pan 28 al so incl udes
1&0Winy Sthepein 08 hhed reﬁgﬂd&'ﬁ lefi 28 ParkCIREHWAE & + bHR%im 36 about
semerage systemin a known nmanner. The f ing outl et
aepesingA8ceded by an S-bend outlet trap 51 fornmed

fro I .
eoanguithe kP HRAREE A ERIHEN BLRLGTE 6 BT i,

dossnunication witl the ﬂﬁshqlupe: BO.i 'fhmmmfdkiyto ham g peithafy eutlet hezzle
The

o asive e Gnehell w8 othveag end S8R BT B and wmgpe

secbcﬁldaﬁy)blmlegﬁ@ﬂlermfahg@ﬁbrﬁ 8 thedfolr \WEsingR] ridizkNé %thfsitﬁﬁnl@h ¥djacent

Ied 8b, which bstanti al | aral |
thebartteel G ofiha Py b sy ol etbezla spreaecpnt £ has four

oafla: no%ﬂ@s 46 WMEI?EI@%@&%E& ek T%W Vﬁ@’m&ﬁfﬂl# @Wﬁl\éo ﬁﬁﬂ% mber of

partion 58C t her ebet ween. ortron o e pan
taHp et noyalel apapgentants in ﬂvalfcbmpgf hales& disppsed along the sides of
tgntially cylindrical and has a central
ngi tudi nal axis 60. 25 The operation of the suite 20
wi | In ﬁn\prd:ferrekhanbddmdnt sRoea sthe glanffeldotfo it hsemeite,aiubstantially

4 tiate hi jte 20. .Th ]
"Yf’ﬂ&ﬁ %&'P@i’m@ﬂeegﬁﬂh?ﬂ% 40 Aisidhe e of the gan fign 36
It Setied érﬂ&fduﬁbﬂ@ (nf? sﬂf%)sﬁetlﬁrﬁfﬁﬁl ik |fé&%t8dﬂﬁte§ﬁll? Ryith the pan or with

manj fol d 40. The ngj orlty of the flushing water
thedomlgtssatnat el y 80% exits the manifol d 40 via the four

it e pat % o ioiRepd Mk (hile S0 AR EGTEHea 6 ikins
sevearegediy steheinadmownaraneeat. Tfe flushingSutleniD is préceded yagn Sbend

o BTy B Y o
upwierdfyr @Iﬁt/eﬁ\aibﬂer ber@®. T Pah @8 a¥dthas RiréRGHdINGE WhiRh is upwardly
fledsg vvater 62 in thls V\@f{ concentrates the eneri;g/

¢ Tea5 P tHe Do et abaulol O deonp herizomtal r The Fontawall 58 of the
%2%“&‘*"5?% pEISALRY ST shPa BortAeE, 4 RIS Iladiltecply

arfglsid| poréetu 28 wWhichsis suhstdwalljsparaﬁd)to and ﬂdarWﬁrdlytdiﬁalmd fi@n the

+ upflet BorkiB 525, 2 b ifpiicffe ol Bl PR iy it i e

theﬂebetmd:b]h.et'héﬁortlﬁﬁ of theipaR P8 ddjayent el [0 WeP oW Aportion 9&H is
substantially cylindrical and has a central longitudinal axis 60.

The operation of the svite 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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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 5 the pang8. The water level in
the pan 28 in the absence of a flush is denoted 68 in
Fig. 1. During the previously described flushing
4B f
Pt T e SHE LRSS liod DB ihibe ot A SRR of e
Rushingtwaterdp dis¢ctohthednghdbabutiet i, astindicated by medinel arrow 64, to wet

108 ADG LEBe bl 109 % QBRSNS St SRS n5R) S
difppted outraf the ioleal$ as dicasd biytymallex®ws®s tamet hfitEclean the sides of

orregé)ondi ng reduction in cross sectional area of
let trap 51 further increases the velocity, and

t NUSTheGRAEEBYA & ﬁx% phh 28 ?xf‘ﬂfe%sen@é of‘ Paufd ¥ %@fuﬁgd Y84 g, 1.
throutghthetra 1, further aiding in wast

P PECVIOPRlY eéﬁw flgshing eetiom t_lw energylod ﬂwan@pntmfethe flushing
V, tar
ot e PSR PN U0 g 0 9 e n e
veadsrdencch duting the, flush &dli@ tgeappnmmmtebzethatrdendtbd 70.eThesdrfice area at
[ .the water .a 8 ntlaII
BP0 Gt rleafholr BAF b Bt SlRLPE Brpiding eguction in
eSS peqmﬁaltatrquﬁe éutles g4 smﬁﬂ{ed iﬂa;géages thetelbéity, b Miue g,
eous y provides a_ |l arge target

the é}% advant
Renlzeies eeaer@(to ?/@PSITG@ walsr tirouahi the trap 31, furthoriaiding in waste

t
e g5 S O RS0, S o

ﬁg@\ﬁalzgétsaraa fos derrésavasi, parti¢ulanky mlzdavmsts [Fauthér a?i@)mtamously, the

| oenOfttﬁg% ¢ gé %’e?%%fﬁeeh‘% tht e?ﬁ%}sog}lﬁgmgfailg vepfigally
ahgnedamﬂethle appoginmaasdRl mdtehdmbtpbﬁtloh ofa ibegshi n g

vol ynes 0.6 s ow a second enbaqdi nen
sui HﬁgkggF%a?{A 28 agyantpgeously pegyi e@ﬁlmeéﬁget

s1h1$ac§ |af’6a| (Qtr letd 68 rﬁﬂﬁlﬁﬁe A lﬂ&ﬁﬁﬁbcpﬁﬂv?!té ﬁblﬁffn%{cﬁHF&r %611 wetted

Fi gs 3 and in 25 which I'ike referencé nunera
rogiqns of éh; naa 2|3n dusmgdlushing, the pan2@ edvantagealistyt prowidesa reduced

R G i i R
g e 1 o s i 21 i

&‘éﬂurf’?sfl ows from the basin 82 through a pipe
84 Pigsl 4 fotasholea seebifd @hbbdrdent SHisHit@ 80 ﬁi&GﬁﬁFdi 5%19&6&50&%

further reductions in overall water usage

inypntiog; wijch is similan to thesite 20 slescribgd aethmfenenmtceﬁgs hlato 3 and in
whidfiTike C4ERHcATurh b Rk et flaidat ll:l?e features. The difference between
the suite 80 and 20 is the suite 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 retumned 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

arrang'eménts 42 with outlet nozzles 46.
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than washing their hands in water that is directly
returned to the sewer. Fig. 7 is an enlarged detail ed
view of the preferred formof primary outlet nozzle
arrangenment 42. Figs. 8 through 17 are simlar views
of other primary outlet nozzle arrangenents 42 with
outl et nozzles 46. -5 The primary outlet nozzle
arr%; S t
and i s for é # rgh%%lﬁgg?@ac&ﬁ“%%@%&@@“% %ggfemd
andds frmed Eopeanpev and/lowEhmoulsled halves 41231 fndcélibrreﬁpecmha The

rat r he fl ushi,n er fro It
QFRE Bl it Rebiv e sBirh S B o i LB I i et e
ramifodd 40, g’ﬂhlb oaﬁlcesothe hhbulbm ﬁﬂd aRAE 1@§S \oﬁfhlértwﬁ sﬁbdnlﬁs 6fvater
e 0 to the i mary outl et nozzle
‘331% ﬁ@%}@f\?f g%e i the prigraneemlet goz RIS Rempared to
daflidrefibodieh® sil5wn 'i_'ﬁl Figl@ 7 o 150 FuRHbs, ﬁ{esolél@ts' Mhbiqge upper, lower
upper, lower and s edges 46a, 46b

and §isleedgered 0y, %h «'md %Pée%’hﬁ}}'@b' which elremhﬁml tp|f@m1 tre flow of
ff!%sﬂﬁ%'vﬁger\ﬁ@ enlphficd Bg HB{ 6 IF 1% nﬁ;ﬁaér; Eéagﬂs?% cltlgnﬁ sfape

Cross sect | ape
sithidardo tHat ofthe Surfine uﬂ&@watemtﬂnepms ﬂae\aai 683Eaiectﬁfg and shaping

shapi n the, flushin r 62
o o102 R0 o v il A1V s idmpgmise the
amuhiofseaste that indediéd Bito e StastetSIBdénd dutldi 6855 Bshd &t through the
ﬂ%“EIH rge ﬁ end outl et rap 51 and out through the
83 PRiFt 3Ut Lopcantrating auddircting fig cagteypfithe tnshing wafer 62 into
(RS YRA091 iﬁfth&%ydnﬁﬁdvewax@%%aﬁge' nto the trap 51 in

g nmproves waste clearance. Fig. 18 is an end
vi eWitof 8 i ayaidniew of @ dratuline 9| suititde fargwe wiithtthe hiéra-low flushing

Ao AL D 85 HT b 8 G5 v

hellghtaH @tvidth &V gzitio B&memmbdtlhl Mraatilcs: baﬁd\?emtﬁ'gﬂuipper radius R to
a nt.ern pper. radi us .

Iqihsp o OF b B O hakshh Topnd that thesa st o ndrainline

withai dpliftiugh bAddce bRt viBtearad5RiratibR 8t 1ow fidw %{emésls E}Mz 5

bal ance _between waste transportation at |ow flow rates

lifrpsdspgond) slge fo mcrepsadyfiosy yeloeityin thelowes (andoslimaen)pértionof the
aifitfie ob it b ¥apa HYGH bl b Aok pRAEALP BP0t hl Bratilline 90 i
an; imaerﬁaldlf:lgh: Hob?ngﬂmnnﬁmbhml vldrdﬂn gv ?]f\%/?lxﬁ? g%per amernalradingR of
ei ght, .H 0 i nt er.nal widt 0 upper
4 dpwerinfe ngb Sm}éﬁfﬂ‘%nd | ower i nt e:nr?al Pgdl us r
of Whithe\WRSs 2Md80 Wwee maclRAdviBPhWRIEAnkkd §0) 8Hd Wetrh

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 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%




performance benchmar ked agai nst an industry | eadi ng
6/3 litre dual flush toilet suite, the 25 foll ow ng
results were obtained froma conpari son of potable
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

1 udhinbh Hilafot ol s ol IR o i o A8 °

embiodemehts lit xfrilkl&fapjnﬁ:c{alddr Bstlode skilledds Mhlﬂiatf tkie Diviehon is not

201 itres?2. i fres39% Sui e 809. itresl. 88
fFSf%Fﬁg‘@é ¢h feiF ﬂ%ﬁ@h?dm‘én n ?%Q"sei%eé‘ﬂoa &sal5q Piigble for

Wk WikhRhSMBNEF e laP-BéRS Riileedap. enbodi ments, it will be
appreci ated by those Skl||e&)In the art that the

invention is not restricted to such preferred

enbodi ments. For exanple, the invention is also
suitable for wuse with pans that have a P-bend outl et
trap. -7 Cainms: 1. Atoilet pan for a ultra-Iow
flushing volunme toilet, the pan conprising: a
flushing outlet; an outlet trap in fluid comuni cation
with the flushing outlet, the outlet trap 5 conprising
a downwardly concave | ower bend and an upwardly convex
upper bend, the pan's cross-sectional shape at an
upper |l evel horizontally aligned with the upper
surface of the first bend defining a first relatively
| arger cross-sectional area and the pan's cross-
sectional shape at a |lower |evel horizontally aligned
with the |l ower surface of the second bend defining a
second relatively substantially smaller

cross-sectional area;
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10 a front pan wall having an upper relatively steeply
angl ed portion, a lower portion substantially
parallel to and displaced rearwardly fromthe upper
portion and an intermediate el atively shallowy

angl ed portion between the first and second cross-
CBfitigonal areas and the upper and |ower portions; and
a rear pan wall having a |lower pan wall portion

subst, antA aliley pffork URta-To® 1RGidg Wiime todlel) Me Pl compH¥Rb:

portio vvhereln the front pan wall |ower portion and
the & %191“ | ower portion together define a

o :%%,qgf iR %gd“fd R AR e AR $6AL) ARBLUER
comprisingal dovawraedly eomc@we lom freind @nd Mmdiyasmﬂxa!ppedbend the

i TP R o A BB Pt
the ﬁm ber&bdaﬁnn@ a ﬁlsmlatﬁely'[hgeﬂﬁﬁsﬁé‘ecﬁbrﬁll aRd ahd thé| pah™® closs-

Sﬁgwﬁgere@ﬂthe‘epg@&ﬁj bst nt| Y Vert!ac%%lfthesecond

behd aéﬂﬁhg alséaonatééla%m su.ﬁ;?ﬁntfidlfy%nall%f &%§§ %ﬁbﬁe&’ Bt
ar ea. &ﬁan as cl ai ned |nca|m3 wher ei n he

uppér qné aan pakh hawng alpmqr selatieely steenky arglerl porting aelawer portion
es from
spbRARlLG pheaA 15 nd BSp BB RbnARA rcth 1 ubBert RGP d Ao
itffetnpedigte Mﬁmlmhﬂh@v@mgbﬂ mnmmﬁmtween thé fitdhend secetd cross-
ssrsectional area subst.antially horizontally
5 qtﬁogﬁleade%apﬁﬂhe qugl;angl lg‘gﬂ %Drhﬂ? oﬂn‘#)ogi tion. 6. The pan
as alrédripad wall hanyig@newe! paalvdlnFortion ﬁlb@tanﬂﬁlgsf Sirflld] BPthe front
sec%ﬁi{ cross- 30 secti onal area is rearward of the

pap el [V ePoséd t i on.

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
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.

5. The pan as claimed in any one of claims 1 to 5, wherein the geometric centre
of the first cross-sectional area is substantially horizontally aligned with a user’s solid
drop pbsition.

6.  The pan as claimed in any one of claims 1 to 6, wherein the second cross-

sectional area is rearward of the solid drop position.




