WO 2007/079522 PCT/AU2006/001988 Keeping sewer drainlines clear
with low flush toilets or cisterns. Field of the Invention The present
vinvantiemgelates to a device for improving drainline clearancecTA@2006/001988
invention has been primarily developed for use in relation to toilets with
cisternddmiihgwevas ditmloved etangrithlioneflast willkbe slosictibess.
hereinafter with reference to this application. The expression "ultra low
flushing volume" is herein defined as having nominal full and reduced

Figld Withedawentivn: 2.5 litres and 2 litres respectively. A cistern is

kRoyrsas aflusbrankdntthedsniies Stajes-EAmatisaci@askground of the
Invention The design of water closets (WCs) in Australia has been greatly

influenced by the need to_minimise water consumption and maintain

Berobysntosahatdren BB IRy Y ared deirbsa i RRRR Al s B wétterns that have

puhlie healibstaip Qelﬁzas?a.nﬂeﬁiumo AssHA A SatiamtaAGHushirgesam! tmesplication,
Jﬁﬁevsx %955905;1« %5&% @B%%eﬂal%&mcwg mﬁ?%&&ﬂﬁmm% reduced
rson I‘O tres 10 1 tres major contrl utiontot

,f@éf@@ﬂb‘ﬁlﬁﬁﬁ %F@H%@@Fbﬁrﬁ@h% GfasacaRS kO dual flush WC having

6/3 litre reduced flush technology which gave the user the choice of

ﬁra%'w“q[ %@f@%%ﬂ&% Qa8 ge&%ﬁ%ﬁysh option to

opera ore recently, to ets which give the user the choice of
applying either a 4.5 litre full flush or a 3 litre reduced flush option have
Beelkglﬁmiﬁpeﬂtﬂ(mhmmtempts known to operate toilets with flushing

?:%V(?%? BPIOASIAGINC 158 1B A IUSHRGHOWMES LEISTIERD ROV the necd 1o

o difficulty in transporting solids waste through™ sewer drainlines.

PiRE? w%%m%wa%oaee%a@mw&%g@%%%nﬁiféea%ﬁ?eﬁ?éegﬂard and
hairgsheerhighgeyet afmplichiicteaiid eXipendiVe), anductien iegdustilian WC flushing

%ﬂﬁl@tﬁ[}é@g & %J}S&%%ﬂ’iﬁ@"&b tﬁéea%&?gte' %WWMat‘é“&yhsmnpﬁon per person

installations are not possible dué to budgetary and/or space limitations in
ﬁfﬁ’h? W&de SlifEhbodiments of the present invention provide a
device for improving drainline clearance for use

A major contribution to this reduction was the development of the two button dual flush WC
having 6/3 lifre reduced flush technology which gave the user the choice of applying either ab
litre full flush or a 3 litre reduced flush option to operate the WC. More recently, toilets which
give the user the choice of applying either a 4.5 litre full flush or a 3 litre reduced flush option

have been developed.

Known attempts known fo operate toilsts with flushing volumes approaching the ulira low
flushing volumes referred to above have led to difficulty in transporting solids waste through

sewer drainlines.

Further, known devices developed to address these drainline problems have been large,
complicated and expensive, and often required installation under the floor on which the toilet is
installed. Such installations are not possible due to budgetary and/or space limitations in many

buildings.



with an ultra low flushing volume toilet, and that can he installed adjacent
the toilet. Summary of the Invention Accordingly, in a first aspect, the
present invention provides a device for improving drainline clearance for
use with an ultra low flushing volume toilet, the device including: a
centrifuge separator means for sepa?ating liquids and solids, the separator
means having a substantially horizontal inlet, adapted for connection to

n‘m%i%g%tc@fti% EQQ%P?‘]Q@;%@H%@MEPQQ&@ELV o splids et AneWietance for use

rim for ids; and ar serv beneath the separator means, having
Wi A ATE fy T¥id 'élEIBWrﬂﬁchgf ?ﬁ‘éanl ﬁéagiﬂlﬁq%clﬁfﬁglggﬁ]ﬁ?ator

means, the reservoir being adapted to syphonically empty substantially all
Su@,ﬁ,{ﬁggpmtﬁ‘jgﬁﬁeg sewerage drainline, after at least 2 flushes of the
aciRligh wherein the sepagator means and the Eerv"gr nave & comBIned inline

vertm%lydlmensmn fess than the maximurh ngﬁﬁt of the tollet rPan odtlef
clefgfsdeilkEt SAthgatEnoth Esisnerrelime Wilpisthntarigeardvdnge floor level

of thedwiléfusERepresereimisiprefenrably ddapteddscsyphnnicahienplys having

a ﬁHQﬁﬁ!ﬁ @H&@J&RL 'ti%lgp %‘iﬁiﬂ@d'@&? &B&e%ﬁ%e(é‘gﬁe q{lﬁ' g.hgle aa{g?l Fq L, an outlet

pproximately 2 to 4, most prefera Iy 3, flushes of the tollet. The uids

p”’é’ﬁﬂlétffilf fﬁléd%?)da?‘é\{’élﬁ?ﬁ%%fﬁ%r hrdee %518}9Sai’§‘8 functions as the inlet of the
resewveierviihesybbtantiajy dorizomtahseparatoriensdnsdndetpraterallyith the

hqmags @Lﬁ'égmfd@lW@%goﬁawaytﬂEO@sg% foillRiRanAMbet m&%ﬁm&%ﬁa@l}{ py
(200U R S fall over its Jength. T h% ﬂ““f“ S dteVICte etera é%' hasa

SUBSHIRSEIN AR BE AT TOWET G ERIAG: (i ich ﬁag 8}§ e airedtia,
with Wﬁﬁut&smﬁ@@mmmﬂ@ngwm@rvgmm@mt@h@@pé riisgeteion less

thalh%d&ﬁ@@ﬁﬁiﬁl Tﬁﬁlﬁeﬁaﬂ@éqwﬁﬁwﬁ praterablyrbasdnenizeniakdifRensiens and

wth ggaw no{/tg,tgg I Hwev?r%%?o 1dllmenslon The reservoir preferably has
orizorital dimensions Iarger an 1ts maximum vertical dimension. The

liquids outlet of the separator means preferably includes a series of
Thinwardly facintibls, admost preferatlyispitated finsaMi 200047 SaRzhts into the

seefal AHRHAOIA01IB8, o3 L e Hevice Rt FQQD{@SQUM%LL{%%MW

primarily for solids. The duct preferably has an inlét,

The liquids outlet of the separator means preferably also functions as the inlet of the reservoir.

The substantially horizontal separator means inlet preferably has a slight downward fall away

from the toilet pan outlet, most preferably about a Smm fall over its length.

The centrifuge device preferably has a substantially central lower opening through which the
solids are directed, with the liquids being directed along the inner surface of the opening to the

FESETVOIT.

The separator means preferably has horizontal dimensions larger than its maximum vertical
dimension. The reservoir preferably has horizontal dimensions larger than its maximum vertical

dimension.

The liquids outlet of the separator means preferably includes a series of inwardly facing fins,

most preferably spiraled fins.
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most preferably with an outwardly flared upper end, beneath the solids

outlet of the separator means. In one form, the duct has a substantially
wertiemd atiet, most preferably a flanged outlet, s adapted fascCAOSRIdM 1988

to a floor mounted sewerage drainline connection. In another form, the

duct preferably has a substantially horizdntal outlet adapted for connection

to a wall mounted sewerage drainline connection. The reservoir

preferably has an outlet connected to the inlet via a syphon pipe. The

SHPRSARIPR ritprelR M s A8 the, reservoir, adapted |
to direc Eftg_/aacorll?&r‘its of the regervoﬁgﬁ%ﬁaﬁg?ag&ﬁ%ﬁf&a%&%& an inlet,

ine. mos
Prétdr: % WHE FcTutly fiwed wipe sofebrasst tbeatsljdpotesiet gfdhe separator
Mol cbebut fumdiietiist A ustshieiaily, ehedarouleoliss! TSNS DARAR outior

2888l WasiAng 40 foli] f the Drawings Preferred

urg}bod' ebnts of th%{%%?rﬁ%%ﬁ%ogﬁ%gé%é%%%dﬁ %}f/n\%%/o%‘f gr)’(glrlﬁ p (%rsfmn= the
On Iy AT T rOPE R BbS A b BERA B R et advmied f omRneRtioDtrig walismounted
eSS dudtigratainetivew of a first embodiment of a device for improving
drainline clearance, installed adjacent a toilet, prior to flushing of the

%%ialeéfs I;i%s. 2 t? 9 are cross sectional side views of the device and toilet
Showiin E T SROWIFRG 228"t eranpsrd o isinpeiveraion pibehelBesivion pipe
raplerebiieberry 20l heorotisisoetionalt sidepiéd s diracs860R8:eMBESINREvoir into
t0é eelendge dQiimRIving drinine; Copyi jacent a cister

prigr glolflgtf?hipi% of tp%%%let; ang %ﬁgﬁﬁ%l%%%%%gﬁggﬁ%éﬁ% rae#esf%%y below
views of the device ahd toilet shown in Fig. 10 showing sequential steps

in the operation of the device and toilet. Detailed Description of the
Preferred Embodiments Fig. | shows a first embodiment of a device 20 for

@Rr Ing. clearance.of a drainline 22. The 35 drainline 22 comprises an
.nmé%\\?‘e‘a%]éla?t%%%ﬁ“&r r?%‘é‘r‘szé“&qﬂs‘ﬁa vaceligiat ersiperaRswWO
2007/079522 PCT/AU2006/001988 -4 angled part 22b. The device 20 is

Bemyvipitiotakeftehdjieaningeilet, of which only a toilet pan 24 is shown,
Pﬁgﬁgg %ﬁgoﬁﬂgglgs (Iik@et %:Itlvea% OCIIIIS“tn rﬁé%vobrglggsgr}gegpgjg%yg/ g%%\,xvslﬁn%les only, with

clarity. The
reterence to the accompanying drawings, in which:

Fig. 1 is a cross sectional side view of a first cmbodiment of 2 device for improving drainline
clearance, installed adjacent a toilet, prior fo flushing of the toilet;

Figs. 2 to 9 are cross sectional side views of the device and toilet shown in Fig. 1 showing
sequential steps in the operation of the device and toilet;

Fig. 10 is a cross sectional side view of a second embodiment of a device for improving drainline
clearance, installed adjacent a cistern, prior to flushing of the toilet; and

Figs. 11 to 15 are cross sectional side views of the device and toilet shown in Fig. 10 showing
sequential steps in the operation of the device and toilet.

Detailed Description of the Preferred Embodiments
Fig. 1 shows a first embodiment of a device 20 for improving clearance of a drainline 22. The
drainline 22 comprises an initial vertical part or riser 22a followed by a slightly downwardly
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toilet pan 24 includes an outlet 26 and a water seal or water trap 28. s The
device 20 includes a centrifuge separator means 30 for separating liquid

vamehsphihwwaste. The separator means 30 has a substantiatyCiharizontabi9ss
(tangential) inlet 32 which is connected, at seal 34, to the outlet 26 of the

toilet pan 24. The inlet 32 has a slight ddwnward fall away from the outlet

26 of about 5mm over its length. The separator means 30 also has an
owdesti 361t 38 altly dovisolRdssahowarimtatled 38jpeim anid)j{lét}roﬁqtlﬂﬂﬁ ohlye toilet pan 24
9@WE‘S&ItﬁﬁdsoH‘ﬂB@rfﬁ”@‘k@tﬂyﬁeﬂl%ﬁ%@ﬁ@ J:) ﬁ&f’B tlee tg%ggmg clarity, The

lowermost surface of the Separator means e liquids ou
tHEFRAR of T "i‘?ﬁl?/é‘f‘tﬂk}t]ﬁ&%@éﬁr%@@ﬁ%&&é"éﬁﬁ%%%ﬁng the solids

outlet/opening 36. It should be appreciated that the separator means 30

I I |
e Ot I AT o v

R BB ot BiBsEsialydtaeril rﬁ@é‘&ﬂﬁ'?}mﬂ%ﬁér‘é@%@?@é{%ﬁeﬂfﬁd at
ckthdstsliths miteithst elletalstiptd Rhinteidyilto R dlid s achtidewigriets fall away from

Qedlehag 28 aultRhi PHmRLhe: | S. ign.oft !
36, 38 shall bﬁ gdm ﬂérlbed e detgn gg%%v‘%gﬁ‘??égﬁb f%% @%ﬁ (?sﬂo%t (i outet 36

R RETbeRr S| ?fﬂ BRSO G GhS g At 3ds in the form of
wWriesetrililvetionrshilaisbdevesodtadice mbie detaikbetown280T ige liquids outlet

dﬁ\'ﬂscﬁ 2 ’ISH Up %H%a@d!? SRMRIE N fivid COMBUREAHAN WD &E@et/opemng 36,
UF sk?gtlet 38 a %du t 44 beneath the solids outlet 36. The liquids

P PP S R, Ak FTRRERCA RS 18 T PRbaRyaYE ﬁ?‘n?]l‘?fé"]&féi”arm solid
MWWW%@IWP&R@@WM@P efithetbquithpeetéunatiohshattbeith the solid waste

Qagcﬁhﬁddneﬂm@ %@éh@@lﬂlws&m BRI SR Vtﬂ@g}ﬁ BWILIELIOWST PPHle sotids
nd a n%rtquer u th%Zb d;I;tge reservoir. 4 Iso has an outlet

ﬁsu communica n itk RS %Wﬂ%f\ﬁﬁ@“é’%@fr eyt pfor Hquids.
ﬂl?é opfaftipRights 2 Qllﬂ?ﬁs §é¥ﬁ"§ ﬁ@@ﬁi’?&?ip@b@)éﬂlm Petnildeivthe Further, the

iighfets Al 1 RO P8 L5ndRAc AR et 2O N RSNV Qi bl NG PHIEROSE Ao whose
which il he degeribed,i ﬁ'ndrﬂzorﬁ%rg?lt?” l%i% w. The syphon pipe 50 has a
0 .

lower outlet pipe 54 w h extends m 2 vertical part 22a of the 30
drainline 22.. The upper end of the outlet pipe 54 passes through the lower-
ghd i the2duttodddodisinthetoiver prehif éb@xﬁ&iﬁi@@ﬁbﬁiﬁ&@@mﬁaﬁ&l&&let 38 and

%‘hﬁ@?ﬂ%ﬁe@tﬂ%@%ﬁﬂ%@g (?g ﬁl% g?%?d’i lDu%le%tSItsﬂ!lOW dftlll'{ %%%S E§S an inlet to

ith respect to the upper en ainiine vertlcaF art or ne
& 1@@{0& o d|g tyt4 has an ontwardiy flared upper end 46, whose ﬁmcuon shall be

described it more detail below,

The reservoir 42 has a wider lower part 42a and a narrower upper part 42b. The reservoir 42
also has an outlet 48 in fluid communication with a syphon pipe 50 having a weir height 52. The
wetr height 52 is at the same height as the boundary between the wider and narrower parts 42a
and 42b of the reservoir 42, the purpose of which will be described in more detail below. The
syphon pipe 50 has a lower outlet pipe 54 which extends into the vertical part 22a of the
drainline 22. The upper end of the outlet pipe 54 passes through the lower end of the duct 44 to
join the lower end of the syphon pipe 50.

The duct 44 includes a locating flange 60 and a seal 62 at its lower end to seal it with respect to
the upper end of the drainline vertical part 22a at or near the level of the floor F.

3
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WO 2007/079522 PCT/AU2006/001988 -5 The separator means 30 is

generally cylindrical in shape and is about 120mm high and 200nm1 in
vaiexwtenzdBhe reservoir 42 is generally rectangular in shape, aiheXisi@ppedss

and is about 200mm high and about 300mm by 280mm and 190mm by

210mm at parts 42a and 42b respectively- The separator means 30 and

the reservoir 42 are thus both about two to three times wider than s they

aF et A0t beighallyatidinthiehir kheptainih ietBAr0f 10@:8RM & 200mm in

fHﬁﬁﬂ&S@h@f&éer‘hﬁrm%HigéﬂélQl%f AReIeRerYe iéhéﬁegilﬁﬁ&%bg})%%‘%&s about 100mm

eparator.me 30, res in the device 20 being compa ‘
éggﬁo%lc ha;é%%taé@/ a&e%g%?y’a%}sg?ﬂ’énd@(/@é}%tﬁ* et Stk eBdof drigspectively.
ﬂEk?_r ﬂﬁ%?é}tpf éww}ﬁ ié?l em:é tigi I@Bpaoiﬁ@ isréribisleeth Rbothewdhe b BingOwider than
vigeticat digne nﬂ%ﬂ{ﬁ-tmﬁé?éiﬁ(iiaﬁ&' GLefiIbe FSRRE %@Bﬁl?ﬁﬂ%qa%&o%rﬁgems 30, and
e

the reservoir 42 of the devigg 50 does not to extend above t aximum- "
héight of therpper mostpa FERS barebliferaBaing msansiAlamaifs s the device 20
thes gl atie dbiicenmtte simmplycandpadibninttaliedibehing theitoigtd on te
ﬁﬁjarz;évﬁfl_do&b %ﬁ@ﬁ@ﬁiﬂ& oy 'ﬁ%saﬂ@dd eMich 2O @@%ﬁ%&a@zﬁlﬁiég&m&nﬁon
r trolfltt‘%ﬂ éﬁﬁg\%%:%??h%% it can be easily connected to an emstmgmtrap

s@jﬁ"e dramfing without costy M ditreaticHE18 A O8r 1 Gh daidrrdcs 20 does not
thEIKeabeseT e apriation béighe obticap@mitiasowabecfetberinedotiier b6. I new
showiatibe dBiieR:3Q pcccLRRIRtORA) P eHP Rt (O F{lONING. QREIAUOR: pan 24
%&I}ﬁug%&%ga%g) 511‘%; 2e v\s’h%\gs eqie dgpuce 20 an%éonet pan 24 after the _
pan has recenved Solid waste s and/sr 'S8R EHHARELeE 1evpftted wnalirionsas it can
derrsEnerugtsilerap A stina fdrastingadtlihe witterhcadiivmodifisesothieo the floor
legyditeiniiatitve pameskiad 28 and the wastes S and L to flow through the inlet

32 of the separator means 30. During this process the heavier solids

waste S fall through the solids outlet 36 and travel through 25 the duct 42
AR AR alibtide s 2 wHbmTinFipaitabwdier] thevendfdgatord prior to

swarlitign eictiemwéttive Atioadnpapyingvetee asddiqiy waste causes the
majority of the water and liquid waste L to adhere to the outside of the

eparafor means liquid outlet surface 38 and follow the surface 38 into
THE (b SRRIBIHZTHE ShTBILE R0 Fhellentisaper Wesesdom aliering § andior
tereiewssiefhce 38, whilst not interrupting the swirling liquid flow caused by
the centrifuge action of the
Fig. 3 shows the device 20 and toilet pan 24 after flushing of the cistern which causes the tiquid
in the pan seal 28 and the wastes S and L to flow through the inlet 32 of the separator means 30.
During this process the heavier solids waste S fall through the solids outlet 36 and travel through
the duct 42 and into the drainline 22, as shown in Fig. 4. However, the centrifugal or switling
action of the accompanying water and liquid waste causes the majority of the water and liquid
waste L to adhere to the outside of the separator means liquid outlet surface 38 and follow the
surface 38 into the reservoir 42. The spiraled fins 40 prevent paper waste from adhering to the
surface 38, whilst not interrupting the swirling liquid flow caused by the centrifugs action of the
separator means 30. The outwardly flared upper end 46 of the duct 44 prevents solids waste,
especially toilet paper, from getting caught on the end 46 of the duct 44,

Fig. 4 shows the device 20 and toilet pan 24 after the flushing cycle is complete with the

reservoir 42 now partially fulfilled by the flushing liquid and the solids waste S in the drainline
22,
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30 separator means 30. The outwardly flared upper end 46 of the duct 44

prevents solids waste, especially toilet paper, from getting caught on the
vapdodBoodtire duct 44. Fig. 4 shows the device 20 and toilet pam/2é2aftar198s

the flushing cycle is complete with the reservoir 42 now patrtially fulfilled

by the flushing liquid and the solids wasté S in the drainline 35 22. WO

2007/079522 PCTIAU2006/001988 -6 Fig. 5 shows the device 20 and

toilet pan 24 during a second flushing and separation cycle. Fig. 6 shows

thi devieRs2feandidoiotrandd ahihe are.of hese mmgg;m@%%% cyele.

with the s volume in the reservoir 42, and the solids waste S in
drainline 22, increased by the flushing liquid. Fig. 7 shows the device 20
dié ok pahodoiordg anhidiéiushing oy tie. et Fighs shawstindideviege with the

20land thentolielan 24 LAk He @ ; ng; o0 ek
rﬁ%é]gs in the reservoir 42 being filled ?&?e%%év%%%%%%’ 5]%&(%%%\%%5?&6 flushing
Sy

on pipe 50. The syphon pipe 50 then overflows and initiates
syphonic emptying of the contents of the reservoir 42 through the pipe 54

angl nipotherdy aiple @eadioady pRENBRAWe thPaRARA L fhg reservoir 42
causes an acceleration in the height increase of the rising liquid to ensure
a strong positive 15 overflow of liquid initiates the syphoning action. The

E%geh S5 vibak dop RO A b tobipie B Welvmdt thefkadrotthe trdrithshig: hele which

vestlcalpait 22arafitihe doaiplineed AUrNeE IWRFovesihe SYRRONGACU so. The
@?pﬁdﬂ%ri 2365he.he hsel Qt.bxtat\%veen he weir height 52 and the lower )
end of tIEe out}et pipe 54. Ta}%e ncreased Ogéﬁjeﬁgﬁﬁ%ge retonieais ofibe reservoir
FONBPRENERTTRR g omh te shrclitibine 7. rd¥srvpieriear weh part 68, @llsie reservoir

B2 enidechtoathelqipierbi: i dukiizer HORRYR IR 2Q5YRRORIGALHIN. ASrong positive

ShowrWnFig.% the ?Q%Xi Rf the cantents, of the reservoijr through the |

\f%fhon pi gréo and the _ou%%t B%Ig fé% Bﬂivtlf &% ?lelfé?ﬁ/g&t%'ﬁrﬁ%’g‘?ﬁg%ﬂet pipe 54
%%8‘%#3%%&?%&%%9@@ t@‘ih%ﬂ’éﬁlgzﬁw%fhesi@@#mgﬁ Ofcre improves the

roitbonforitipreyéditranspaht araitheigheiearanaenefbe 8alidwasill SiN@Rr end of

the slrainling 22. Iqﬁgq&@g@giﬁg tishown the resgryoir 42 proyides all.

eéL g{g{ve Itgx?h volume of about 7 ﬁtre%, wﬁti%ﬁ:?g gb%f}{[ %ﬁ%lgegﬂ%r\él? empt.ymg of the

{8pproxit BT fNMFOEK vatthe bF adedirethemips. Foteofuthghiowrove the

gyseepacBenbodiment of a device 80 for improving drainline clearance.

Like

As shown in Fig. 9, the emptying of the contents of the reservoir through the syphon pipe 50 and

the outlet pipe 54 provides a relatively large single volume of water, compared to that available

with a single flush of the toilet, for improved transport and thus clearance of the solid waste Sin

the drainline 22. In the embodiment shown, the reservoir 42 provides an effective flush volume

of about 7 litres, which is about triple the (approximately 2.5 litre} full flush volume of the toilet.

Figs. 10 to 15 show a second embodiment of a device 80 for improving drainline clearance. Like
features of the device 80 to those described with reference to the device 20 have been indicated
with like reference numerals. The device 80 operates substantially in accordance with that
previously described except it has been configured for “P trap” style installations for connection

to a horizontally extending drainline 22¢.

Although the invention has been described with reference to preferred embodiments, it would be

appreciated by those skilled in the art that the invention may be embodied in many other forms,



features of the device 80 to those described with reference to the device

20 have been indicated 30 with like reference numerals. The device 80
wipzlatersubstantially in accordance with that previously destrikechoes/001988

except it has been configured for "P trap"” style installations for connection

to a horizontally extending drainline 22c. Although the invention has been

described with reference to preferred embodiments, it would be 35

appreelaigmsby those skilled in the art that the invention may be embodied

in many other forms. WO 2007/079522 PCT/AU2006/001988 7 Claims:

1. A device for im\%r?oving drainline,clearance for use with an ultra low

|

flushihig voldtneF ST FRERNHE drriamearanee fFifig bt aile low flushing
mearrefemsapetdtindeliainsindidgsolids, the separator means having a

SQbStantia”yah%&@ﬁEi;l H@fﬁ}aﬁg%éﬁgsf%rg%g&%ﬁﬂg Qﬁ%%ea%%&“s%ﬁ% e separator
toilet pan, an qutlet primarily for solids and an outlet primarily for liquids;

and &Br%%é W%%%WP{WX‘%BW iishndamisdiAer £ATRTEER fRuige outlet of a
comrinitsiczetiorn euitkt tenkciider culids ofdthe aeipapatrNeBNEqtE; and

reservoir beipg.adapted to,aypRQBiGAllY: Qﬁ&%ﬁ%@%@ﬁq@ﬂf unication

contents intq.a sewerage drainline, after at least 2 t tol
Wherg?rgt%éa sgggﬁé’fg}eﬁ‘?ggﬁ?%%“?%’ér@@ﬁﬁ?ﬁﬁ?@%%@@%@@mmﬂi%ﬂy
dimeRsiBH febyakialthi of dxienoientsdight: of theateiletiphteostietddeast 2 flushes of
instaligtignesadjacent the cistern and substantially above the floor level of

the toilet. is 2. The dégavice as claimed in claim 1, wherein the reservoir is

adapted to g%;ﬁ%?ﬁi SIFBRRET STEEA RSB0 BFAEUD e fstintephined vertical

sewetiasdpnilaintharide mpproxinieichy eftibaidiimsipes odtthiefopiritalttidn adiacent
The desigacassipimedinelaine & Messin-ie Jesenal; is adapted to

phonically empty substantially all of its contents into the sewerage
rainline after approximately 3 flushes of the toilet. 4. The device as
clainted in ciBih devicoras, oltimredn itheliduids ovitletiof the reservoir is adapted to

syphonically empty substantially all of its conmtents into the sewerage drainline after
approximately 2 to 4 flushes of the toilet.

20 3. The device as claimed in claim 2, wherein the reservoir is adapted to

syphonically empty substantially all of its contents into the sewerage drainline after
approximately 3 flushes of the toilet.

poe
o
ot

4. The device-ds claimed in claim 1, 2 or 3, wherein the Hquids ontlst of the
25 separator means also functions as the inlet of the reservoir.

5. The device as claimed in any ome of the preceeding claims, wherein the
substantially horizontal separator means inlet has 2 slight downward fall away from the
toilet pan outlet.

30
6. The de_vice as claimed in claim 5, wherein the substantially horizontal separator
means inlet has about a Smm downward fall away from the toilet pan outlet over its

length.



25 separator means also functions as the inlet of the reservoir. 5. The
device as claimed in any one of the proceeding claims, wherein the
vshbetantizsity horizontal separator means inlet has a slight davgnywarghdetio1oss
away from the toilet pan outlet. 30 6. The device as claimed in claim 5,
wherein the substantially horizontal separator means inlet has about a
5mm downward fall away from the toilet pan outlet over its length. WO

2007/079522TREdeHdd 20 ORIRRA BBy Eore SHSIRRRIAS B ERaMNhe centrifuge
one ofthe q‘mﬁi Ims Wherainthe centrifuge device has a .. )
substar]tiafl}l;ﬁ%%%tra I_g\jlv?ie%i ?)p‘):enlng61 %{fé&?ﬁ?ﬁcﬁ uglso | %hagrlg s atp directed,
with tRERE de s beies deseiadalong hrinnersusiisretiir apeningdnthgreservoir,

the reservoir. s 8. The device as claimed in any one of the preceding

claimg, wheregi ; has harizontal dimensions large
th%n i?é maxi%%r%fr%%%%%%ﬁgﬂ?gﬁmg%f eVice ée{%gc?aﬁ]r%}g’d“fneéer%/%ﬁéep araior
of the IraEdaMyEramss dimsarions ineFclenitimpsswo 2o dmaesisions

larger than its maximum vertical dimension. 10 10. The device as claimed

in any one ofjifieqpreceding.claims rein the liguids _outlet of the. ,
separator means includes a series r%l%v?/g? Vi rcgi%eég ﬂﬁg aipli.s.’fﬁ%erdléﬂv%%mmw
as clAfR O TFPRIA Hraen SIPRARs R Ren M Ay rarmitiey Hheb diresegitmled is

fims. 12. The device as claimed in any one of the preceding claims,
wherein the deyige ;alsq ingludes.a duetprimarly for solids .20 13, The . .. .
device %%gl imed in claim 12, th(;“‘l the duc% ﬁéeg_%ﬂ?lnﬁwfzzﬁ%sér‘i\éaefﬁ%%e fiquids

solidS et SR LalarRiHmeRAss 4 serieha’davrdlnieipgfiad in claim

13, wherein the duct inlet has an outwardly flared upper end. 25

11. The device as claimed in claim 10, wherein the inwardly facing fins are spiraled
15 fins.

12. The device as claimed in any one of the preceding claims, wherein the device
algo includes a duct primarily for solids.

20 13, °  The device as claimed in claim 12, wherein the duct has an inlet, beneath the
solids outlet of the separator means.

14, ~ The device as claimed in claim 13, wherein the duct inlet has an outwardly flared
upper end.

25

15. The device as claimed in claim 12, 13 or 14, wherein the duct has a substantially

vertical outlet, adapted for connection to a floor mounted sewerage drainline connection.

16, The device as claimed in claim 15, wherein the substantially vertical duct outlet,
3¢ is a flanged outlet.

17. The device as claimed in claim 12, 13 or 14, wherein the duct bas a substantially
horizontal outlet, adapted for comnection to a wall mounted sewerage drainline
connection.
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15. The device as claimed in claim 12, 13 or 14, wherein the duct has a
substantially vertical outlet, adapted for connection to a floor mounted

Ve rigragestirainline connection. 16. The device as claimed inisimedB/061988
wherein the substantially vertical duct outlet, 30 is a flanged outlet. 17.
The device as claimed in claim 12, 13 or 14, wherein the duct has a
substantially horizontal outlet, adapted for connection to a wall mounted
sewerkiye drdiimidevieonndaiiod. idany ch200HOFREEng claims, wherein the reservoir

PCTIALZAG/A0 08 118w LI HSEARGIpEd in any one of the

preceding claims, wherein the reservoir outlet connected to the

inlet via a syphon pipe. 19. The device as claimed in claim 18, wherein the
syphd®.p Ig%: E;’ﬂf]:s miomt_ie_tcz@hamw endldbe re,zmkmam%m%&% HRChIROm outlet,
cantepts ohthe tesevair intgthe s m#ln ._The device gs

claimed in_claim 19, Wh’erei£ theos%%r%%gigg%%% %tc%itr%ec sestﬁgo%éﬁ'i%%g sewerage
of the FBZYRSoir into the sewerage drainline via the duct, to 21. The device

as claimed in claim 19 or 20, wherein the syphon pipe outlet is below the

floor lgyel of e foilet, 22,4 devige f r improying.drainling clearance for..

use with an ultra low flusﬁing 15 vg %r%ler? %i%é\ftmt%% ggvfgg%si’ﬁﬂ}si?aen?fg}ﬁ; ggem the

hereiﬁ%@?&ﬁeoégg’éﬁﬁfé&oﬁ/?fﬁor%?%@é%%@ 5 GfEgs. 10 to 15 of

tkee accompanying drawings.

21, The device as claimed in claim 19 or 20, wherein the syphon pipe outlet is below
the floor level of the toilet.

22 A device for improving drainline clearance for use with an ulira low flushing
15 volume toilet, the device substantially as hereinbefore described with reference to Figs. 1
to 9 or Figs. 10 to 15 of the accompanying drawings.



