29 June 2005 -1 TOILET SYSTEM FIELD OF THE INVENTION The present invention relates to toilet
systems 5 and in particular to toilet systems for recycling or reusing waste products introduced to the
toilet system. BACKGROUND TO THE INVENTION Several outdoor composting-type toilet systems are
10 available. For example, one system includes an enclosure containing a batr}r %anvi% toilet where
human waste disposed of in the toilet is directly gravity fed to a underground col%r:trun‘ml%elow the
toilet. This pit must be periodically cleaned out to 15 ferhove the waste once it reaches a predetermined
volume. The reclaimed solid waste may then bgdigegagpuifignt rich compost. Also, such pit toilets rely
on collection of rainwater to flush the toilet. Australian patent application AU45132/97 describes 20 a
worm digester toilet for receiving and breaking down human waste into useable compost. To access the
compost, one must oHelrPc&Xting3Ed dOPEHT i side of the waste collection bin and presumably use a
shovel or other similar medieto pessrettha mastei2h SUMIEASY @b Tid&il INENTHS s a first aspect

the present inventiofproiges,arieileh§xtieiod WapiRin YRR trspcepe-yepisdroya toilet and

including a floor beipg slqpled 30 |@Wagglgé}§8fﬁrmi%€p88ng!a%nqga%/rl]rég %cpulll'reat"t% of tperforations which

) was sten. :
allow passage of |IQUI(§I er%throug%; an wasie extraction means posmonec}/at & lower portion of

the channel and being arranged to operatively cooperate with the waste bin whereby at least some of 35
the waste collected BAGKERMVNAN B éxfradied=NT 10N

Several outdoor composting-type toilet systems are
10 available. For example, one system includes an
enclosure containing a bathroom with a toilet where
human waste disposed of in the toilet 1is directly
gravity fed to a underground collection pit below the
toilet. This pit must be periodically cleaned out to
15 remove the waste once i1t reaches a predetermined volume.
The reclaimed solid waste may then be used as nutrient
rich compost. Also, such pit toilets rely on collection
of rainwater to flush the toilet.
Australian patent application AU45132/97 describes
20 a worm digester toilet for receiving and breaking down
human waste into useable compost. To access the
compost, one must open castings doors on the side of the
waste collection bin and presumably use a shovel or
other similar means to remove the waste.
25
SUMMARY OF THE INVENTION
In a first aspect the present invention provides a
toilet system; a waste bin arranged to receive waste
from a toilet and including a Tfloor being sloped
30 inwardly to form a channel and having a plurality of
perforations which allow passage of liquid therethrough;
and solid waste extraction means positioned at a lower
portion of the channel and being arranged to operatively
cooperate with the waste bin whereby at least some of
35 the waste collected in the bin can be extracted.
Preferably, the waste bin has walls extending
upwardly from a perimeter of the floor.



Preferably, the waste bin has walls extending upwardly from a perimeter of the floor. 29 June 2005 2
Preferably, the waste bin further includes a removable cover through which organic material may be
introduced. Preferably, the waste bin includes ventilation 5 means to allow gas to escape from the waste
bin. Preferably, the solid waste extraction means extends through an opening iggtgﬁ Wz%tgiin and the
auger is operable to extract waste collected in the bin through the opening. 10 e system
further includes a receptacle for receiving the liquid Which passes through the perforations, and means

for moving the liquid recew_e% %r eptaﬁjpeto a,&&grn bigferahlydhngrecepiaglg iy divided into two
15 chambers by a baffle P(erabl the re eptacle | w&g}Je ES a sung Preferabg rihe Sé/stee[gefurther
includes heating mESrHQ‘fS‘L’ Eatifi \(ﬁaste!: fHégB‘m f ralﬁw,g 'ﬁea[ﬂﬁﬁe?ﬁ 4hs iHEN a heating
20 element disposeb iR UGRAvaste bin. Alternatively, or in addition, the heating means includes a
heating element arranged tPriefdrcabéyter tindacevabite whste binnPletdesblyyvthethdatnigmeans is

operable to Z@GFiﬂQ&@yf@%ﬁdﬁﬂ g8 C&Eﬁd&asﬁ%ﬁ% thpdindow teypRerature of at least about
72 degrees centigrade. Prerger gtétely eati neaps, (?perabletto maintain he Waste in the waste bin
f .

T
at around 32 degrees centlgrade efera y, the(h INng means is p)c()wrere a sgiart panel or solar

collector. extends through an opening iIn the waste bin, and
auger 1is operable to extract waste collected in the bin
through the opening.

10 Preferably, the system further includes a
receptacle for receiving the liquid which passes through
the perforations, and means for moving the liquid
received iIn the receptacle to a cistern.

Preferably, the receptacle 1is divided into two

15 chambers by a baffle.

Preferably, the receptacle includes a sump.

Preferably, the system further includes heating
means for heating waste in the bin.

Preferably, the heating means includes a heating

20 element disposed within the waste bin.

Alternatively, or 1in addition, the heating means
includes a heating element arranged to heat an outer
surface of the waste bin.

Preferably, the heating means is operable to

25 periodically heat at least some of the waste in the bin
to a temperature of at least about 72 degrees centigrade.

Preferably, the heating means 1is operable to
maintain the waste in the waste bin at around 32 degrees
centigrade.

30 Preferably, the heating means is powered by a solar
panel or solar collector.

Alternatively, the heating means is powered by mains
electricity.

Preferably, the system further 1includes a rain

35 water tank Tfor collecting rainwater, the collected
rainwater being useable iIn the system.

Preferably, rainwater is collected from a roof of a



Alternatively, the heating means is powered by mains electricity. Preferably, the system further includes a
rain 35 water tank for collecting rainwater, the collected rainwater being useable in the system.
Preferably, rainwater is collected from a roof of a 29 June 2005 3 building housing the toilet system.
Preferably the solid waste extraction means includes an auger. 5 BRIEF DESCRIBTION QF THE
DRAWINGS A preferred embodiment of the invention will now be described, by way of example only,
with reference to the accompanying drawings in whiéh.sFl“gure 1 is a cross sectional side representation

10 of a preferred er’BBq(iigq(Hgi (p]fo%gqi}% s;_/ﬁgenaﬁci:&diggs{%We present invention; Figure 2 is a detailed
view of an alternative emb ir%ent %‘ a sto%%? tankéoréjse with the present invention; 15 Figure 3 is a

cross sectional side_represgﬁf‘a foh? Dén alfhative®ehBodifintor aﬁ))ﬁgf%gtk?ﬂ ac@&%’?ﬁg to the
present invention; HGGEIEeS aafetaileg View of the storage tank of Figure 3; 20 Figure 5 is a detailed
view of the waste bin of Figures 1 and 3; Figure 6 is a cross sectional side representation of a further

alternative emboding@iEef diejigt BYFIRIN BECHIgNG AR EEEsent invention; and 25 Figure 7 is a

detailed view of the toilet systeme% fi lél;f 6%'%%5‘%'@%9 [r?ol‘:rsr%Fﬁ)(IaPTircw)\'/\Iercl) igHEWIDiI?FFﬁcI)?WRED

EMBODIMENT Referring to I'—ﬁ)rure , a toilet system is show :
be described, by way of example only, with reference to
the accompanying drawings in which:

Figure 1 is a cross sectional side representation

10 of a preferred embodiment of a toilet system according
to the present invention;

Figure 2 1i1s a detailed view of an alternative
embodiment of a storage tank for use with the present
invention;

15 Figure 3 1s a cross sectional side representation
of an alternative embodiment of a toilet system
according to the present invention;

Figure 4 i1s a detailed view of the storage tank of
Figure 3;

20 Figure 5 1s a detailed view of the waste bin of
Figures 1 and 3;

Figure 6 1s a cross sectional side representation
of a further alternative embodiment of a toilet system
according to the present invention; and

25 Figure 7 i1s a detailed view of the toilet system
of figure 6.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring to Figure 1, a toilet system is shown
30 including a toilet 10 housed in a building 11 and a
waste bin 12 arranged to receive waste from the toilet
10, the waste bin being located above ground and under
the floor 13 of the building 11. The waste bin includes
a fTloor of two portions 14 and 16 which slope inwardly
35 to form a channel 18. The floor has a plurality of
perforations 20 which allow passage of liquid
therethrough. The [liquid which passes through the



30 including a toilet 10 housed in a building 11 and a waste bin 12 arranged to receive waste from the
toilet 10, the waste bin being located above ground and under the floor 13 of the building 11. The waste
bin includes a floor of two portions 14 and 16 which slope inwardly 35 to form a channel 18. The floor has

a plurality of perforations 20 which allow passage of liquid therethrough. The li igu\r/]vhi%logasses
through the 29 June 2005 4 perforations 20 is collected in a receptacle 22. Sidl%bia'no&rearwalls 24 and

front wall 26 extend upwardly from a perimeter 28 of tH& floor 14 and 16, and aid in the containment of

waste in the waste hj ) aetio ﬁﬁa&st' he for O,is arr to
operatively cooperat‘t}g| it r%ﬁ%ﬂ%e?@rgﬁl%%v eb g(t]tle‘:irq Qr%@o%ﬁ?ég gviags’teZE aé]%(ﬁ:% the bin can
g

t SO collect
be extracted by the Yyt S TH2 Lﬁsaﬁgsﬁ{sﬂ By Ejer rﬁéﬁwoﬂﬂ\%a{fﬁﬁ/nefﬁ% Ator 10
adjacent one end 33 oPeHd Ba¥er 3¢@&hehulbrefbaas thfowidarlbper@ng 3816t fioht #/28 26. The
auger is arranged toanaiadporéntatefialvesitectéd ithiee wast@ Hinough this opening 36. The receptacle 22
is in fluid commynication wijh $¢d Sesigiese 8ol thedatetikD. Briwespransin flyich sqepmypication with
the receptacle 22 a@g c‘ias";(?,rgl 3%&5 %otagk in etl?ei' \f/or[n oé a ﬁ_pr.j:!mrai)(e ”(M% stq:rﬁge v&%@lﬁéob iThe storage
tank 40 also includes an overtiow conduit 42 *for the overiow o excessﬂ entering the fank 40. 20

ui
The overflow from thé t4REHBRY dibel&aFh ﬁ@mﬁfilﬁgtemﬁtd"’ﬁﬂ@urﬁﬂié%‘b’é‘?pgrbﬁn&.hﬁ solar
powered pump 44 fuknpsoaatebéo@xheatigad skyaddeankRueto a38sconddrg swaumgge takk 46. In an
alternative embodinpeati tiepuat 44 I9pewgiedbiold BmIDF eteririeilanHed segonday sierage tank 46
is 10 adjacent one end 34 of the auger 30, the auger extends
through an opening 36 of front wall 26. The auger 1is
arranged to transport material collected in the bin 12
through this opening 36.
The receptacle 22 is in fluid communication with a
15 cistern 38 of the toilet 10. Between and in fluid
communication with the receptacle 22 and cistern 38 is a
tank In the form of a primary liquid storage tank 40.
The storage tank 40 also includes an overflow conduit 42
for the overflow of excess liquid entering the tank 40.
20 The overflow from the tank 40 1i1s dispersed to be
infiltrated into surrounding open ground.
A solar powered pump 44 pumps water from the
liquid storage tank 40 to a secondary storage tank 46.
In an alternative embodiment, the pump 44 is powered by
25 mains electricity. The secondary storage tank 46 1is
located in a position above the cistern 38 near the
ceiling 47 of the building 11 such that when the toilet
10 is flushed, liquid can be immediately gravity fed to
the cistern 38 to replace the liquid used in the flush.
30 A float valve 48 is mechanically coupled to the pump 44
to ensure the secondary storage tank 46 maintains a
predetermined volume of liquid. Due to the health risks
associated with the presence of waste water in tank 46,
the water in tank 46 should not be piped to a basin for
35 washing purposes.
The toilet flush mechanism actuated by a button 50
is located on the cistern 38 in such a location so as to



located in a position above the cistern 38 near the ceiling 47 of the building 11 such that when the toilet
10 is flushed, liquid can be immediately gravity fed to the cistern 38 to replace the liquid used in the flush.
30 A float valve 48 is mechanically coupled to the pump 44 to ensure the secondary storage tank 46

maintains a predetermined volume of liquid. Due to the health risks associate imntgez&ggsence of
waste water in tank 46, the water in tank 46 should not be piped to a basin for urposes.

The toilet flush mechanism actuated by a button 50 is Rcated on the cistern 38 in such a location so as

to 29 June 2005 - % fugurit ackalpRA (BF btlonbeB nGRietaRal id 72 L.ap opRp position. as
illustrated in Flgure%% and 3. This ensures that the toilet seatbl d 52 must be cl%s_ed, or in a down
0

position, for the use st ﬂ1ea_f§' tSRE1 0PRSS &3 irf_ é\fé‘iﬁﬁ'@egbl_d% A8 BF Fiush liquid
through the toilet ofEHing 54 ditf 8oesGMRgsh&aEr theatardatatResdmbédimenidsd Msh mechanism
automatically operatdospdn loweiing af dinensgaidittadontdthe wiket bsaut 560 16IMish enttzodiment of the

invention illustrgted¢g jfrigera @ will Neys b slepgringd in HS@ra WSSt Aersp s Rubier 1dfhousing the
toilet system to useﬁgs oilei iLOl.J IOdﬁcet he Usel hgﬁéinispoedllé%ing the toilet 1,94 th%u er closes the toilet

r
lid 52, allowing the user 15 to access the buton 50, On pus‘nlng th_g Utton 50 _Ilquuﬂs refeased from the

cistern 38 to flush 159 kbABO1 Gt iSBEN frorhtheflseRENBRAVE0 MR AEed itRethe waste bin
12. Liquid from the Blatshheéabharshfravthsdiguid hbytiovpeiriitasserws@0 defeentiog tridkles through
any solid matter alrgady qereeeniin B waste kel dd ila floew L4581d 16 of

10 The embodiment of the invention illustrated in
Figure 1 will now be described In use. A user enters
the building 11, housing the toilet system to use the
toilet 10. Once the user has finished using the toilet
10, the user closes the toilet lid 52, allowing the user

15 to access the button 50. On pushing the button 50,
liquid is released from the cistern 38 to flush the
toilet 10. Defecation from the use of the toilet 10 is
then flushed iInto the waste bin 12. Liquid from the
both the flush and from the liquid portion of the user’s

20 defecation trickles through any solid matter already
present in the waste bin 12 to the floor 14 and 16 of
the waste Dbin. The [liquid then passes through
perforations 20 in the floor 14 and 16 of the waste bin
12 and into the receptacle 22.

25 The [liquid collected i1In the receptacle passes
through to a secondary receptacle 58 which contains worm
castings and charcoal. The charcoal aids in oxidation
of urine components of the liquid defection portion of
the user.

30 The Uliquid then passes through to the Iliquid
storage tank 40 where it remains until required to be
pumped iInto secondary storage tank 46. The mechanism
for determining when and whether 1liquid needs to be
pumped from the storage tank to the secondary storage

35 pipe 46 has been described previously. Liquid travels
from the storage tank 40 to the secondary storage pipe
46 via first and second conduit 60 and 62 respectively.



the waste bin. The liquid then passes through perforations 20 in the floor 14 and 16 of the waste bin 12
and into the receptacle 22. 25 The liquid collected in the receptacle passes through to a secondary
receptacle 58 which contains worm castings and charcoal. The charcoal aids in oxidation of urine

components of the liquid defection portion of the user. 30 The liquid then passey tg{lgg%% the liquid
storage tank 40 where it remains until required to be pumped into secondary s 6. The

mechanism for determining when and whether quuid’n@eds to be pumped from the storage tank to the

secondary storage 35 pi h n ibgd previously. LigHid tr e tank 40 to
the secondary storaﬁ e%?g%% \6/%’?%3 a%%ﬁ@écgr%d cgér{gﬁi%g%)éyang% ?gﬁ[%gt%nggo%}%ﬁ@ 2005 -6 A

second solar pump el 5&%5'&%&8%&98 pE A teY Yo e bl aﬁg_q H a®third conduit
66 to pump water REEHIYWBERE diees BRyadfedilife & IRERYANG %o g HROR 1A st inline filter 68 is 5
provided between the recepatéa-anddiqued Eiayage tankadF ntsie dsktoadfilleiiltéB87@ss provided on

first conduit 605 The fsstidied Seeqnd dningridefe B8 3t 10 '230CQtNR N dNavrerRigd #anrne of the
following filter or stﬁali%%ifjpemgdules: cgurse woverHiE% 1076ha,rcoallact'Lv§1t%d carbpn filter; resin

r
deioniser; UV sterilisation; ozone %?ecrﬂlrs]:atic!)H;Itgrngeramlc?iﬁer etc!.SRgfé?er;j 0 Fcl)g?ure 'SrSf e waste bin
frkte B 2% configured

12 has an auger 3¢ HhbvEdastd Prodltk otk RS Eint ) 178
to substantially allowQiquiespacEi we filter tasouglortid maatey p@sentdfi ttbeankprouyhgperforations
20 and into a recep@gida@er or sterilisation modules: course woven Tfilter;

10 charcoal/activated carbon Tfilter; resin deioniser; UV
sterilisation; ozone sterilisation; or ceramic Tilter
etc.

Referring to Figure 5, the waste bin 12 has an
auger 30 to remove waste product from the waste bin 12.

15 The waste bin 12 is configured to substantially allow
liquid matter to filter through solid matter present in
the tank, through perforations 20 and into a receptacle
22. It 1s also configured to contain a substantial
portion of the solid component of defecated matter from

20 the user. It also may contain toilet paper, tissues,
etc, fTlushed by the user. This solid matter will
naturally break down, at least partially, in the waste
bin 12. The waste bin 12 may also contains worms to aid
in the breakdown of solid matter in the bin.

25 When the volume of waste matter in the waste bin
12 reaches a predetermined level, typically three-
quarters fTull, the auger 1is activated to remove the
solid matter adjacent the auger out of the waste bin 12
via the opening 36 of front wall 26. However, the auger

30 30 can be operated at any time the biodegraded waste
material, 1including worm castings, 1S required. The
waste material, including worm castings, removed from
the waste bin 12 via the opening 36 can then be used as,
or as a component of, fertiliser. The biodegraded waste

35 matter is collected in a suitable container to transport
the matter to i1ts place of use.

The auger 30 1is of standard construction and



22. It is also configured to contain a substantial portion of the solid component of defecated matter from
20 the user. It also may contain toilet paper, tissues, etc, flushed by the user. This solid matter will
naturally break down, at least patrtially, in the waste bin 12. The waste bin 12 may also contains worms to
aid in the breakdown of solid matter in the bin. 25 When the volume of waste mgatter in %%g/vaste bin 12

. . . . une .
reaches a predetermined level, typically three- quarters full, the auger is activatedtoremove the solid
matter adjacent the auger out of the waste bin 12 via tHe opening 36 of front wall 26. However, the auger

30 30 can be opera&%p&ggg time &qb%&pgdé/v £ Hﬁtﬁg%i@ggding worm castings, is required.

The waste material, inclu (T;'ﬁ worm castings, remove frEm th??%waste b%%via the (%Pe jng 36 can

then be used as, orasac p8H§ﬁF5ﬂ9@ﬂili§§‘r. | 24id Sara _(Blv\ﬁastg 410 Yoltetted in a
suitable container t&f@nabokeafLnlRrvastIade ot dsarehe Biekesh RsrgaaiakEonstruction and
29 June 2005 7 oparatesxaspke stardardwadgbrmyincipleaylrbepenationj dtslescAbsd above, the

building 11 ang at lgRst fie-wasie Bifbbd Arestuagbabaargtnd.1bosgypawrte theduyiging 11 may
be on stilts. Also, in 5 thfrpresent er‘abodiment thg waste bin %2 S4PPosts itﬁelf on-theg ound, or in the
n or e %E.éia : which ;SO

receptacle 22 which'is a_lsc? t 'f(c:)éjlig/ dbove gfcr;'un ,%y_.’i% egs ating means I the form of heating

element 84 is usedHERLRY QRA¥ALIEOHRLINRY o red&8fimifited 10 temperature for aiding in the
breaking down of the wastelaasitogcokensd im tHébinfo2Tlod headtdrde e bemendy Bdriddically heat to a
minimum temperatuieef aboUL2E fena shmrtpated @F the bin to a predetermined

10 temperature for aiding in the breaking down of the waste
matter collected in the bin 12.

The heating element may periodically heat to a

minimum temperature of about 72°C for a short period of

time to denature pathogens iIn the waste material by

15 action of heat. The element may heat to a higher
temperature vyielding improved treatment of the waste
matter. The maximum temperature it can reach will

depend on the heat resisting capabilities of the
materials chosen to fabricate the waste bin 12 and
20 associated components.

Alternatively, the heating element may be used to
continuously maintain the waste iIn the bin at
approximately 32°C. This lower temperature allows worms
to be present in the waste bin. The higher temperatures

25 mentioned above would kill the worms.

The heating device employs the use of a thermostat
and timer combination to maintain the heating element at
the appropriate temperature at the appropriate times.

The heating element can use heat supplied directly

30 from a solar collecting panel, or use electrical energy
converted from sunlight by a solar panel to heat the
bin. The solar panel may trickle charge a battery for
this purpose. Mains electrical power may be used.

In an alternative embodiment, the heating element

35 1s a blanket-type surround which is coupled to the outer
surface of one or more of the side and rear walls 24 of
the bin 12.



time to denature pathogens in the waste material by 15 action of heat. The element may heat to a higher
temperature yielding improved treatment of the waste matter. The maximum temperature it can reach will
depend on the heat resisting capabilities of the materials chosen to fabricate the waste bin 12 and 20
associated components. Alternatively, the heating element may be used to corglmgouslwggintain the

. . . . une .
waste in the bin at approximately 32C. This lower temperature allows worms to be present in the waste
bin. The higher temperatures 25 mentioned above would kil the worms. The heating device employs the

use of a thermostat and ti@gbﬁwb@aﬁq@dg%@é@n gple Q‘i%@% DENtS H&q r?}leiop(gi‘ate
temperature at the appropriaté times. Tne heai?t% element caﬁn use heat Slﬂ?pp IEE dlrectl)‘i 30 from a solar
P

collecting panel, or Ee Y_ﬁ@zﬁ'émer&’y ASnvelad et ﬁhtr &'so A Ptofatthe bin. The
solar panel may trickitech&idtna bakERefsingas peetvseMakiceleefiRed bBREE mayf betiifed. In an
alternative embodinienitia dealidd etdaretéd3T s & bianietlypdsarrconpavkidhws touptes to the outer

surface of one gr Mgk of iferifleNderar Wale#dich thAalist+A2dUnie 2@Ggune higys 3 illustrates

an alternative embgﬂjlm ng pf the inventiop where like numerals refer to like parts-.The majn difference
between the embo |mae§t %E ﬁ1eri Inven io%{%ﬁﬂ&ggtege}ﬂ igrEL?relé \gv Séf]r&){r%gaf)end vlfnltﬁl'fﬁg Baé embodiment

of the invention illustPAHFS FiGuet D id ahaPaErlGuiarstdRle &hk 40 illustrated on Figure 3 includes a
central baffle or weir 74. ThEnkguid @tidichgetianagt) itlastratid inlHigate 3tedillastr&tealinendre detail in
Figure 4. Liquid frords illustrated in more detail in Figure 4. Liquid from

10 the receptacle 22 enters the fTirst chamber 76 of the
liquid storage tank via preliminary conduit 78. Once
the first chamber 76 is filled with liquid to the height
of the weir 74, liquid then spills over the top edge 80
of the weir 74 and into a second chamber 82. Liquid in

15 the second chamber 32 can then be drawn via Tfirst
conduit 60 either by being pumped by first solar pump 44
to the secondary storage tank 46 via second conduit 62
or direct to the cistern 38 by second solar pump 64 via
third conduit 66. Overflow of second chamber 82 1is

20 transported to the ground Tfor iInfiltration into the
ground via overflow conduit 42.

Referring to Figures 6 and 7, a further
alternative embodiment 1is illustrated. Again, like
numerals refer to like parts. In this embodiment, waste

25 bin 12 1includes a ventilation hole 86 to which 1is
attached ventilation pipe 87. This allows for the
ventilation of gases that are produced during the
decomposition of the waste material such as methane gas.
Waste bin 12 further includes an access cover 88. By

30 removing this cover organic material may be added to the
waste bin. This is useful 1In a domestic application
where a householder can add green waste such as
vegetable peelings to the waste bin. This minimises the
volume of waste emanating from their home that must be

35 dealt with in other ways. It may also have a beneficial
effect upon the breakdown of waste In the bin and may be
beneficial to worms in the bin by varying the diet of



10 the receptacle 22 enters the first chamber 76 of the liquid storage tank via preliminary conduit 78.
Once the first chamber 76 is filled with liquid to the height of the weir 74, liquid then spills over the top
edge 80 of the weir 74 and into a second chamber 82. Liquid in 15 the second chamber 32 can then be
drawn via first conduit 60 either by being pumped by first solar pump 44 to the_secondary storage tank
46 via second conduit 62 or direct to the cistern 38 by second solar pump 64 v%&‘ggﬁuit 66.
Overflow of second chamber 82 is 20 transported to thé ground for infiltration into the ground via overflow
conduit 42. Referring to Figpres 6 and 7, a further alternative embodiment is illustrated. Again, like
numerals refer to like parts. Iqlrt]his e%bodiment, waste 25 bin 12 includes a ventilation hole 86 to which is

attached ventilation pipe _Sf iS TSR 6P %ﬁﬁ?at%ﬁ as%é%%’? a%%r@&’lf&&faﬂﬁﬂg the
decomposition of théhadie Hagen@ blehods Riethgiagabl \wastd irpdd auehdihipclteieledn access
cover 88. By 30 rensyagrthisacover deganicatattriabmaydeaadded to¢thainviaste bis Tiag Is useful in a
domestic appli@atiogswgeﬁep@ mwo@% cggtﬂ%gmhwgg&g@@w’ agnseoeighlsreedihgs to the waste
bin. This minimises{he V(%Iume %f waste ebmar{atin fro trg]eir h me that must be 35 deal{with in other
onlebss mi;oe rﬁr%&opt an%oere |Bormoe o
ways. It may also have a beneficial effect upon the breakdown of waste in the bin‘and may be beneficial

to worms in the bin B VEFJRRIREYdiE6RE8NHLY068 20eHRMWBRALCAR B Ehe components of the
system are positioned withRe fiea iENg oftsuildi@uane This alldwe theysitem syseed tde fabricated as a
stand alone unit. Asreedpras BMpifyiRgdhadabgcaiorilwsess, thisallows therhe liquid

10 trickling through the perforations in the floor of waste
bin 12 runs down iInto receptacle 22. The receptacle
increases liquid retention time within the system and
improves sediment settlement. This improves the water
treatment capabilities of the system.

15 Receptacle 22 includes sumps 96. These may be
opened to remove settled sediment and material. This is
part of the maintenance regime of the system and may be
carried out once a year.

A pump 90 1is provided to pump liquid from

20 receptacle 22 to storage tank 40. The pump may be solar
powered and is activated by a liquid level switch (nhot
shown) which monitors the level of liquid iIn secondary
receptacle 98. The liquid enters storage tank 40 via
inline filter 68. The inline filter iIn this embodiment

25 1s substantially larger than i1n other described
embodiments. This not only improves the efficacy of
filtration, but allows for service intervals between
filter element replacements of up to 8 years. Due to
the i1ncreased efficacy of filtering by filter 68, no iIn-

30 [line filter is required in conduit 60.

In any of the previously described embodiments,
the toilet system may optionally include a rainwater
tank for collecting rainwater deposited on the roof 84
of the building 11. This rainwater may then be piped to

35 a hand basin for the user to wash with. The collected
rainwater may also be used to supplement the supply of
liquid to the cistern 38.



toilet system to be transported and lowered into remote or temporary locations by crane or helicopter.

Referring to Figure 7, the system includes a receptacle 22 including baffles 94 and 92. The liquid 10

trickling through the perforations in the floor of waste bin 12 runs down into receptacle 22. The receptacle

increases liquid retention time within the system and improves sediment settle . Th'&%gyproves the
I . ne

water treatment capabilities of the system. 15 Receptacle 22 includes sumps ﬁgﬁvse-nm y be opened

to remove settled sediment and material. This is part d@he maintenance regime of the system and may

be carried out once a yearN&Aqu}pa(?O iﬁlggpgidleéidto mg&%gﬁ&on&@;){ﬁgepﬁgg@& g)nst_orage ta_nk
40. The pump may be sola{g1 owerg and lS.%gctwated k\)&/iﬂmlgjd level switch (not sh%ﬁn which monitors

the level of liquid in %\_é%nd _r}ec ﬁ?é:c'fé : ’I’he'IYqui er StorﬁBB'i‘gﬁQﬁo ¥ in ter 68. The
inline filter in this erabddihgsht U5 i§hebakhtidifgardbethka il Skhsyademibease@bodrasits. This not
only improves the etfiraciodfl Gitiatopradvdtiagssfor service intervals between filter element

replacements af up {0 8 yegise Dus i dhe ip¢erpgd<Lfiicapy of SligFie nftlterfB g/ in-oP line filter is
required in conduit 60. In any of Ef(]]e prt%vio%slyfloesi:gged e{gteoq,irr]nenés thﬁ%ilsehtis stergfmay optionally
include a rainwater tank for 08Hecting rainwater d'epositea on the roo %r4 of the building T This
rainwater may then be pipeEOtb'ﬁ:é hand basin for the user to wash with. The collected rainwater may
also be used to supplementkite supphfdfuicaitd anthe efstertBs. 29dste 2008n- 16 Newshat preferred

embodiments of the inventigfficient removal of solid waste products from the
10 toilet; and
3 the use of worms directly iIn the waste bin
improves the efficacy of the solid waste when used
as a fertiliser.

15 It will be apparent to those skilled iIn the art
that existing toilet systems can be converted to a
system in accordance with the present invention.

Although the 1invention has been described with
reference to particular examples, it will be appreciated

20 by those skilled in the art that the iInvention may be
embodied in many other forms.

It iIs to be understood that any prior art
publication referred to herein does not constitute an
admission that that publication forms part of the common

25 general knowledge in the art.



have been described, it will be apparent to those skilled in the art that the toilet system has at least the
following advantages: 5 1 the system provides self sufficient supply of liquid to a toilet cistern for flushing
the toilet; 2 the configuration of the waste bin allows efficient removal of solid waste products from the
10 toilet; and 3 the use of worms directly in the waste bin improves the efficacyzgf he s%g waste when
. . . . .. une 5
used as a fertiliser. 15 It will be apparent to those skilled in the art that existin s can be
converted to a system in accordance with the prese‘ntHvéntion. Although the invention has been
described with reference to particular examples, it will be appreciated 20 by those skilled in the art that

the invention may b trrociiegi n %h gr gh't e understoo tré any prior art publication
referred to herein dfglgrr?f) M tlﬁﬁglﬁ@ rﬁ{ Elorm% ﬁ lﬁl%%;t\\gn?:fg %‘rt‘ of the common 25
general knowledge in the art. 29 June 2005 - 11 THE CLAIMS DEFINING THE INVENTION ARE AS
FOLLOWS:- 1. A tollet systera imolubétg:<yateastertuhwatianged to receive waste from a toilet and
including a floog being sloped, inyaedly M Rr¢hanyee] ard havdeg pRlurpliyeof ReFERrations which
allow passage of liquid there{hrop ; and &0 solid iN%Ste extractign, means, positioned.at aolower portion
: ol and . Including a 00T tﬁalng sTope
of the channel and being arranged™ to operatively cooperate with the waste bin i
inwardly to form a channel and having a plurality
of perforations which allow passage of Iliquid
therethrough; and
10 solid waste extraction means positioned at a
lower portion of the channel and being arranged
to operatively cooperate with the waste bin
whereby at least some of the waste collected in
the bin can be extracted.
15 2. A toilet system according to claim 1 wherein the
waste bin has walls extending upwardly from a

perimeter of the floor.

3. A toilet system according to either claim 1 or

claim 2 wherein the waste bin further includes a

20 removable cover through which organic material
may be introduced.

4. A toilet system according to any preceding claim

wherein the waste bin includes ventilation means
to allow gas to escape from the waste bin.

25 5. A toilet system according to any preceding claim
wherein the solid waste extraction means extends
through an opening iIn the waste bin, and 1is
operable to extract waste collected in the bin
through the opening.

30 6. A toilet system according to claim 1 further
including a receptacle for receiving the liquid
which passes through the perforations, and means
for moving the liquid received in the receptacle
to a cistern.



whereby at least some of the waste collected in the bin can be extracted. 15 2. A toilet system according
to claim 1 wherein the waste bin has walls extending upwardly from a perimeter of the floor. 3. A toilet
system according to either claim 1 or claim 2 wherein the waste bin further includes a 20 removable
cover through which organic material may be introduced. 4. A toilet system ac dj'lr} oAy preceding
claim wherein the waste bin includes ventilation means_to allow gas to escapecé#cm'l%rewaste bin. 25 5.
A toilet system according to any preceding claim witersfn the solid waste extraction means extends

through an opening-in the wagte Bify éxgdg%c@ﬁ]rag& 8¥gac%ag?aq%le§t%i&lgﬁpiQh@rough the
opening. 30 6. A toilet system accordmito claim 1_further including a rece a;&lé%i%rr ceiving the liquid
i in t

t
which passes through the peHSFaqR) Cthd Meafd ﬁ‘fjovihaftﬂe lIquid r%ﬁ% re@eptacle toa
cistern. 29 June 2005 - 12 PafflRt system according to claim 6 wherein the receptacle is divided into
two chambers by a 8haffle. 8./ toiél systaysterordingdodcitegr taine btbre b otdimi it Wwherain the
receptacle incluges a sump. 9 Aypilet fialesi fceaEdipg deFrydleCRiig admfughigp including heating
means for heating waste in the pin. 10(' A toilgt system a&gordil%%to claim 9 Whgrein the_10 heating

. e A et ‘systenq’accor ar receding clafm
means includes a heating element |spc_>séldS within the wastd bin, o P 9

further including heating means for heating waste

in the bin.
10. A toilet system according to claim 9 wherein the
10 heating means includes a heating element disposed
within the waste bin.
11. A toilet system according to either claim 9 or

claim 10 wherein the heating means includes a
heating element arranged to heat an outer surface
15 of the waste bin.
12. A toilet system according to any of claims 9 to
11 wherein the heating means 1is operable to
periodically heat at least some of the waste in
the bin to a temperature of at least about 72
20 degrees centigrade.
13. A toilet system according to any of claims 9 to
12 wherein the heating means 1is operable to
maintain the waste in the waste bin at around 32
degrees centigrade.
25 14. A toilet system according to any of claims 9 to
13 wherein the heating means is powered by a
solar panel or solar collector.

15. A toilet system according to any of claims 9 to
13 wherein the heating means is powered by mains

30 electricity.
16. A toilet system according to any preceding claim

further including a rainwater tank for collecting
rainwater, the collected rainwater being useable
in the system.



it. A toilet system according to either claim 9 or claim 10 wherein the heating means includes a heating

element arranged to heat an outer surface 15 of the waste bin. 12. A toilet system according to any of

claims 9 to 11 wherein the heating means is operable to periodically heat at least some of the waste in

the bin to a temperature of at least about 72 20 degrees centigrade. 13. A toile5§y§tem2%%gording to any
. . . . . . une .

of claims 9 to 12 wherein the heating means is operable to maintain the wastethe waste bin at around

32 degrees centigrade. 25 14. A toilet system accor‘diﬂ&to‘ any of claims 9 to 13 wherein the heating

means is powered ljy;a _solanpaaghsAgtealiecior e 7 {ole YRR s ARIERdRRBAer claims 9 to
13 wherein the heating means is powered by majns 30 electricity. 16. Aioi(lﬁ sgsg?mfgcording to any
preceding claim further inclulifh g%ﬁ\\?va'tg; &%[%Fﬁgﬁegt%n r&inhA%er, He Botttdd Yafhwater being
useable in the system. 29 JurRUEANSY the Tridedi&VsEeEm according to claim 16 wherein the
rainwater is collectetBfrom a rootoi betuiksiyact enousiag thiA tajlet sy steyn. (i8: dethiled sgdteim according to

any preceding glaim 5 whergjpdhe pRlidewaste FFRCHRR freadRip bt Pigeidaigd iiys gath day of
November 2002 MARK FREE%@'}‘ 10 By his Patent Attorneys GRIFFITH HACK

Dated this 27" day of November 2002
MARK FREEMAN

10 By his Patent Attorneys
GRIFFITH HACK




