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As is known, environmental regulations are becoming increasingly
stringent, and the legal disposal of wastes, whether as solids, liquids or even as
gases, is becoming increasingly difficult and expensive.

It is known that, besides carbon dioxide and minor quantities of other
gases, methane is produced during the decomposition of sludge material. Typically,
0.35 m® methane becomes available per kilogram of sludge decomposed. In the
U.8., methane produced by cattie and expelled through their digestive systems is
considered such an environmental nuisance that Congress has funded research to
see what, if anything, can be done about this. Interestingly, methane has a higher
heat value than any other common fuel gas, except for hydrogen. However, in
almost all prior art systems, generated methane is discharged into the atmosphere,
causing an unpleasant odor. In some localities municipal regulations prohibit
discharge of such gases.

Methods and apparatus for treating domestic effluents are disclosed in U.S.
Patents Nos. 4,172,034 (Carlsson, ef aly; 4,812,237 (Cawley), 5,114,586
(Humphrey) and 5,342,523 (Kuwashima). ’
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{c) and (h); (e) anaerobically digesting water from step (d) in a second septic tank;
(f) pumping water from step (e} over a biological sand filter under aerobic
conditions; (g) pumping biologically filtered water from step (f) through an ultra-
filter, thereby separating the biologically filtered water into a retentate stream and a
permeate stream; (h) returning said retentate stream to step (d); (i) disinfecting said
'permeate stream; {j) returning a first portion of said disinfected permeate stream to
household laundry and bathing facilities; (k) separating a second portion of said
disinfected permeate stream into a low salt portion and a high salt portion; (l)
returning said low salt portion to a household kitchen; and (m) disposing of said
high salt portion.

Kuwashima proposes a pair of separator tanks which are used alternately
for separating floating or sedimenting material; the organic material is transferred
for aerobic decompasition to a third tank. The device lacks means for breaking up
farge solids into small particles for efficient decomposition.
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oper at & R%iAG AFAHPHR orFESHstRibits 9F He s@lvab8dtla Adtfestic residential unit,
lavatory sewage comprising said first sewage constituent, and bath, shower, wash
basin, laundry, kitchen sink sewage and the like comprising said second sewage
constituent, a first and a second dual-purpose vessel, each vessel having at least
one inlet and at least one outlet port and being arranged so that during the time
period that one of said vessels receives said first sewage constituent and acts as a
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collector and settling tank, the remaining vessel operates as an anaerobic reaction
vessel, the vessel operating as an anaerobic reaction vessel carrying out a
decomposition process during which the volume of sludge contained therein is
greatly reduced by conversion to compost and gas, a gas outlet being provided at
the top of each of said vessels for the collection thereof, first valve means for
directing said first sewage constituent to whichever dual-purpose vessel is currently
used as a collector and settling tank and for isolating the remaining dual-purpose
vessel to convert the same to operate as an anaerobic reaction vessel, at least one
aerobic reaction vessel connected to receive an aqueous slurry containing floating



aerobic reaction vessel connected to receive an aqueous slurry containing
fl"oati ng 4 organic solids
from said fiwgbspeypge constituent fromsaid collector and seidyd Bgochnk.
wherein the solid content is maintained at about 15 - 35% the reactlon
being carried out at a tenperature of 4bet ween -6[err] Cto 92[err] Cwhile
said slurry is maintained at a fl owabl e constituency, at |east one aerator

connect@ganis solids emopaid fiishsewage canstituand fram eaid Aallegtaraand setting,

aner obfk, WARERT e, 28RBS Bafs mERoing® o AbbyP Y5 S A HR e teb bl

aer obi GarAéE td\dNal &S Sthpératareobf wwlemr-e?co:r tb 09PRI hwHile 'sBRY FRrepeNs! evel
in said aerobic reactlon vessel at at least 1 p.p.m a separation and

set t | i raintained dtore flewabie canstifensyn aeteaste@nanaetatop oonobcted dactad

?'e‘ééi.y%rﬁ@ﬁr%asﬁ&gé’#éiﬁ&ﬁ%‘r’%ﬂé&%&% . SR RUMPHEIBERRS HOMeERd roans

for PUTRIBGStRSAe By et doherBHlih SERP RAbIR!HaSABI VBELON 16 ReRBIAY NI

vessel 1o sai Se Cco Iector an sett vesse

vessel drivirel \said slamry fsemosaidc aermdbic ueatﬂompmsebﬁmm saib eeratopy itdi ng
water for toilet flushing, and second, punpi means for transferring said

second lﬁ%’ﬁfﬁ*nttbérﬁw&rﬂﬁgﬁ i FaideAeropis é%j@t@é‘sK%‘FSQ’ Atsal ieagdpbip.rMrage

2t catsrparetaneh P Sie! B IPERVIRS o h SBrarBa Bl P EHE b

provi deguray mn@ shid éérdb’i%i FiactibRGRis¥eNG MROFRERRT olfet 8 rafcVitey puRfied r ' m
over which flows foam floating on water in said vessel t oget her W|th

over f | ovatenfrom said separationwsissel, 8\second wullat meansdor pampmgaseﬂﬂed igreyl f or

toilet f |nvent WI||

escr | BERTAIEE Bbmpaig sepatation atid SInGARRe T iato duyeh Biodiss Botleidar'fng 2°

met hod sbffing %sfséﬁaé TRREr fefadeivebidialdcBiviy sarIEkbAd Wﬁ%rﬂ %bbbklent

and for the elimnation wthin said systemof organic solid wast

conpr i stergge vessel peuvxdlsgpmtat tonytoiet @dlmg,gaxa@ s&cbndspumpnmgt meaaatfot he
St i C..Ies ential, .unit cond, consti tuent

|
| pe o tianeEarRE shiq Sefont consth SRt fFD Sqi, 1EWeh stftage Nestel £ ¥y et

storage vessel.

In a further embodiment of the invention there is provided a treatment and
purification system wherein said upper storage vessel is provided with a first water-
receiving container having an open upper rim over which flows foam floating on
water in said vessel together with overflow water therefrom, which overflow water
and foam are then used for toilet fiushing.

Yet further embodiments of the invention will be described hereinafter.

The present invention also provides for a method for the treatment and
purification of domestic household effluent, and for the elimination within said
system of organic solid wastes, comprising:;

a. separately collecting as a first constituent the lavatory sewage of a
domestic residential unit, and as a second constituent the bath, shower, wash
basin, laundry, kitchen sinks sewage; '

b. providing a first and a second dual-purpose vessel, each vessel
having at least one inlet and at least one outlet port and being arranged so that
during the time period that one of said vessels receives said first sewage
constituent and acts as a collector and settling tank, the remaining vessel operates
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b. providing a first and a second dual - pur pose vessel, each vessel having
at least one inlet and at | east one outlet port and being arranged so that
during the WO#43%8 od that one of said vessels receives sai PET/HS808Ehage
constituent and acts as a collector and settling tank, the renaining vessel
oper at es 5 5 as an anaerobic
reaction vessel, the vessel operating as an anaerobic reaction vessel
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f. providing first pumping means, powered at least in part by gas

generated in said anaerobic reaction vessel, for repeatedly driving said slurry from
said aerobic reaction vessel through said aerator, to maintain the oxygen level in

said aerobic reaction vessel at at least 1 p.p.m;

g. providing a separation and settling vessel for receiving therein
aerated and bio-aerobic reacted slurry from said aerobic reaction vessel, said
separation vessel having a first filtered outlet for removing purified water therefrom
and having a second outlet means for pumping settled slurry particles from said
separation and settling vessel to said dual-purpose collector and settling vessel:

h.  providing a lower storage vessel receiving said second constituent;

1. providing an upper storage vessel providing water for toilet flushing;
and _

I providing second pumping means for ftransferring said second
constituent from said lower storage vessel to said upper storage vessel.

in preferred embodiments of the present invention the reaction in the

aerobic reaction vessel is carried out at a temperature of between 16 and 42°C,
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|. providing an upper storage vessel providing water for toilet flushing;
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residential neighborhoods with the elimination of a sewage piping network.
Householders will save paying for water for directed use and by not being charged
for sewage disposal. A saving of 60 liters of water per day, per person, can be
expected. High quality water will thus be preserved for those uses that require the
same, mainly for drinking, food preparation and washing.

The invention will now be described in connection with certain preferred
embodiments with reference to the following illustrative figures so that it may be
more fully understood.

With specific reference now to the figures in detail, it is stressed that the
particulars shown are by way of example and for purposes of illustrative discussion
of the preferred embodiments of the present invention only and are presented in the
cause of 'providing what is believed to be the most useful and readily understood
description of the principles and conceptual aspects of the invention. In this regard,
no attempt is made to show structural details of the invention in more detail than is
necessary for a fundamental understanding of the invention, the description taken
with the drawings making apparent to those skilled in the art how the several forms
of the invention may be embodied in practice.
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accor disystevacenrdingterthedavention;, FIG 2 is a schematic view of part of
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showi ng:f4 dratedceagonent s; FIG 4 is a schematic view of
part ogmgi%{mﬁrd odi rre%g?pf a purification systemfurther provided wth
filter meansFIG. 3 is a sthemalic Yew of pachefl 2 secordvepibgsimentof a puriicatiead _
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syst ems{stehiRirthier Qrovided withfiltsrucgems; r ansf er neans; FIG 8is a
schematic view of part of a further purification Sé&%ém g_lrovlded wi.t h means
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FIG. 6 is a schematic view of part of an embodiment generating electricity
by use of a water turbine,;
FIG. 7 is a schematic view of part of a further embodiment of a purification
system further provided with studge transfer means;
FIG. 8 is a schematic view of part of a further purification system provided
with means for collecting a kitchen-water constituent and separating waste
components therefrom; and
FIG. 9 is a block diagram of an embodiment, wherein the anaerobic tank is
heated.
Description of Preferred Embodiments
There is seen in FIG. 1 a system 10 for treatment and purification of
domestic household effluent, and for the elimination within said system of organic
solid wastes.
Separate drainage means 12, 14 are provided for separately collecting first
and second constituents of the sewage of a domestic residential unit. Lavatory
sewage comprises the first sewage constituent, and bath, shower, waéh basin,
laundry, kitchen sink sewage and the like comprises the second sewage

constituent.
Drainage means 12 are connected to first valve means 16 which in tum is

connected to the inlet ports 18, 20 of a first and a second dual-purpose vessel 22,
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There is seen in FIG 1 a system 10 for treatnent and purification of
donesti c household effluent, and for the elinination within said system of
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purpose vessel, 22 in the present example, is currently used as a collector and

seftliing tank. First valve means 16 are operated when a substantial quantity of
solids have accumulated in the vessel 22 being currently used as a collector and
settling tank. The time period between successive operations of valve means 16
exceeds one year, and is typically three years, under normal operating conditions.

An aerobic reactioh vessel 40 is connected to receive an aqueous slurry
containing floating organic solids from the collector and settling tank 22. The solid
content therein is maintained at about 15 - 35%, the reaction being carried out at a
temperature of between -6° C to 92° C. The slurry is maintained at a flowable
constituency.

An aerator 42 is connected to the vessel 40 for oxygenating the slurry. The
high solid content stated makes for efficient aeration. The wide temperature range
permitted corresponds to the survival temperature of active bacteria which cause
decomposition of organic wastes. |

First pumping means 44, such as a centrifugal immersion pump, repeatedly
drives slurry from the aerobic reaction vessel through aefator 42 to maintain the
oxygen in vessel 40 at at least 1 ppm. First pumping means 44 is powered at least
in part by gas generated in the anaerobic reactibn vessel 24,
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n aerobic reaction vessel 40 is connected to receive an aqueous slurry

gontaining f i organic solids fromthe collector and settling tank 22.
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§ o dual -yasspb22, indheshiowin examplet t | i ng vessel 22, in the shown exanple.
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A lower storage vessel 56 connected to drainage means 14 receives the

—

second constituent.
An upper storage vessel 58 provides water for toilet flushing. Vessel 58 is

fed by means of second pumping means 60 which transfers water from the lower
d storage vessel 56. Water in excess of that required for toilet flushing is sufficiently
purified to be passed to drainage 62. |f vessel 58 requires more water than
j provided by the system at any particuiar time, then additional water can be provided
] to the upper storage vessel 58 from the water main (not shown).
i With reference to the rest of the figures, similar reference numerals have
k been used to identify similar parts.

Referring now to FIG. 2, there is seen a detail of the same treatment and
purification system 10 described with reference to FIG. 1. _
1 Gas 36 is produced in the dual purpose vessels (only one of which, 24, is
| shown) and is collected in tank 64, compressed in compressor 66, stored in tank 68
at compressed pressure, and used at least in part to power first pumping means 44
which drives slurry through the aerator 42. System 10 thus operates while requiring




second constituent. An upper storage vessel 58 provides water for
toilet flushing. Vessel 58 is fed by neans of second punpi ng neans 60 which
transfers wadesid3drsomthe | ower storage vessel 56. Water in exrasss/@i4n hat
required for toilet flushing is sufficiently purified to be passed to

drai nage 62. If vessel 58 requires nmppge water than provided by the system
at any particular tine, then additional water can be provided to the upper
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di r ect hgvingatomgonentsr for size redtiction 30% Isohﬁs aocmalaed of tlae sgsbragwagsodi ment
of a puri flcat i on system 74 having conponents for size reduction of solids
cont ai fREStHERte first sewage constituent. Purped slurry is

repeatedly | pRafeRtsIN? i Fhpditedly impaied hghinef ahYarfay bfStationary cutter
blades 76 to effect size reduction of suspended solids in the slurry moving around
the aeration circuit. Particle size is thereby advantageously reduced to a size of up
to 1.5 millimeters, the resultant increase in solids exposed surface area leading to
effective aeration.

Seen in FIG. 4 is a detail of a third embodiment of a purification system 78
provided with further filter means.

The water outlet port 80 of the lower storage vessel 82 is connected to a
filter 84 for the removal of solids from water passing therethrough. Water passing
the filter is stored in the upper storage vessel 86 and is used for toilet flushing.
Excess water is available for horticultural purposes 87.

While there is no objection to the inclusion of smalt solids for flushing, it is
nevertheless advantageous to remove such solids to prevent malfunctioning of the
flush tank mechanism 88. _

Referring now to FIG. 5, there is seen part of a preferred embodiment of a
purification system 90 having a special arrangement of the upper storage
vessel 82,

An upper storage vessel 92 is provided with a first water-receiving
container 94 having an open upper rim 96. Water in the container 94 includes fats,



plades 76 to effect size reduction of suspended solids in the slurry noving
round the aeration circuit. Particle size is thereby advantié:;eousl%
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FIG 6 1s an enbodi ment generating electricity by use a water turbine
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or use in h{eeJ stem reans a turbine 102 in a water pipe 106
| eadi ngoﬂeﬁﬂ&le g.ﬂso‘?r gm%gog\@r 'S_LHQa R rgeabl e electric batteries 110,
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unavai | spiaecelis or by a windmill, the cho;ce dependmg on which is the more suitable for
the location in which the system is to be installed.
Referring now to FIG. 7, there is depicted a detail of an embodiment of the
treatment and purification system 116 having provision for the transfer of siudge 34.
The first and second dual-purpose vessels 118, 120 are provided with an additional
inlet 122, 124 to receive, and an additional lower outlet 126, 128 to discharge
sludge 34 accumulating at the bottom of vessels 118, 120. Each vessel is provided
. with a pump 130, 132 capable of handling such material. Sludge transfer is effected
from the dual-purpose vessel (for example 122) to be used for storage and settling
to the vessel (124 in the present exampie) to be used for anaerobic decomposition.
In the present embodiment activation of the appropriate pump (130 in this example)
is effected through a control panel 134 and is automatically friggered by movement

of first valve means 136.

Referring now to Figure 8, there is seen a block diagram representation of
a system 138 comprising means 140 for separately collecting at source a third
kitchen-water constituent 142 which is passed through a stripping unit 144, which
can be either a static or dynamic filtering unit for separating organic and other
_ waste components 146 therefrom. In said figure the remaining components are the
ﬂ same as those described with reference to figures 1 and 2.




In additional enbodinments (not shown) supplenentary electricity is
géenerated by solar cells or by a windnmill, the choice depending on which is
t he nore suwodBsor the | ocation in which the systemis topéemnisgpbyh! ed.
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temperature within said vessels. Preferably, compariment 93 adjacent to said
vessel 88 is filled with an oil fluid 97 and compartment 95 is connected by inlet and
outlet conduits 98, 99 to a source 94 of aqueous fluid 96 for heating the reactor 88,
which fluid is heated by a heat source 89. Heat can be provided either electrically,
or by burning a fuel, suitably some of the methane 74 produced in the reactor 88.
The heating of the reactor 88 speeds up the decomposition process and also
enables the decomposition of materials which do not disintegrate significantly at
room temperature. This arrangement is also preferred for systems installed in cold
climates. In addition, the rate of decomposition within reactor 88 can be regulated
by controlling the temperature of aqueous fluid 96 introduced into compartment 95,
which aqueous fluid then serves to heat or cool oil fluid 97, which in turn heats or
cools the contents of reactor 88, hot water being removable from compartment 95
and being replaceable by cooler aqueous fluid as desired, optionally using further
inlet and outlet conduits (not shown).

It is to be noted that the conduits interconnecting the various components of
the system and leading therefrom can be formed as double-wall conduits and the
system can further comprise means for introducing heated water between the inner



Fig. 9 depicts a part of a further system86, simlar to that described
above with reference to Fig. 1, however, speeding up the anaerobic
deconposi ti oﬁaﬁﬁf&%%s. An anaer obi ¢ deconposition reactor 88 PSTHFSPIHE
with a spaced-apart triple wall 90, 91, 92, form ng two concentric outer
conpartnments 93 and 95 around each of 18ai d vessels 88 for introduction
therein of fluids for regulating the tenperature within said vessels.
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fluid 9 an&gco&gartmsnt 95 is connected by inlet and outlet conduits 98,
99 to a'¥SEFERUYL of aqueous fluid 96 for heating the reactor 88, which
fluid is heat : ta%%%'b in F&Rdt réayl i

el ectrically, ﬁg?&%?a%{}f‘%i%g a ug%amsw ta%f@é]ggﬁeb%o@&ttﬂgéj%ﬁ azdér 74

pr oducetheating hatecpdiocirdfatedistiveen it irfertamel owter waills 88 sajtbeorsduits, t he
deconposi tion process and al so enabl es the deconposition _of materials which

do not Mhishhealedivwatsr gan aisode Infroduced andes pressaire irto said soaduiditierent i s
al so pr j alled in cold climtes. In addition, the
rate of ﬁggﬁﬁgé%i@é&mﬁﬁﬁéﬁg%apt or 88 can be regulated by controlling the
ﬁde nper at ur e oft il bros\ddéhttoth88e iskilleddr a8 arithat efRventientis Mot lintiedto -
aqueous fluid then serves to heat or cool oil fluid 97, which in turn heats

lor cool $he detailsmidhe forsgoing tiustratiee emhodimests ard diaal theoprasest tnvantion

C t t . 95 d i | b fluid desijred,
oot | onalMey b8; REHeGHEhAT GHRBLRRRRRICC ot “Eiu FAERRe THE, e SeRt 6
I's to b@s%ﬁtﬁég BiiAbufdae theyeds! tTTthd Nprasent néﬁbb@ﬁnérg§ % 'mg?ef&gp Hepes of

it he system a | eadi ng therefrom can be formed as double-wall conduits and
t he systemsidered um talk respeqts i 2% ilustraliveoandnnob destrictivée the dsowgiee of theween
t he i nner nd outer walls

¢ . R . 13
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isaid conduits to flush the sanme when necessary. It will be evident
to those skilled in the art that the invention is not limted to




the details of the foregoing illustrative enbodi nents and that the present

I nvention may be enbodied in other specific forns without departing from
the spirit WOBY3¥HRtial attributes thereof. The present enbogerangsoare
therefore to bé considered in all respects as illustrative and not
restrictive, the scope of the inventildn being indicated by the appended
icl ai s rather than by the foregoing description, and all changes which cone
wi t hi nWHATHS0LAIMEDAS: ange of equival ency of the clains are therefore

i ntended to be enbraced therein.
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recei ves sal Irst sewage constrtuent and acts as a collector and settling
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first vollestonandsetting danicthe ngmainirg (esssl operatgs asaurs ahaemtic reactiinchever
dual - pur pose vessel is currently used as a collector and settling tank and
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a the top of each of said vessels for the collection thereof;
first valve means for directing said first sewage constituent to whichever
dual-purpose vessel is currently used as a collector and settling tank and for
isolating the remaining dual-purpose vessel to convert the same to operate as an
anaerobic reaction vessel,
at least one aerobic reaction vessel connected fo receive an aqueous slurry
containing floating organic solids from said collector and settling tank, wherein the
solid content is maintained at about 15 - 35%, the reaction being carried out at a
temperature of between -6°C to 92° C while said slurry is maintained at a flowable
constituency;
at least one aerator connected to said aerobic reaction vessel for
oxygenating said slurry;
first pumping means, powered at least in part by gas generated in said
anaerobic reaction vessel, for repeatedly driving said slurry from said aerobic
reaction vessel through said aerator, to maintain the oxygen level in said aerobic
reaction vessel at at least 1 p.p.m;
a separation and settling vessel for rgceiving therein aerated and bio-

aerobic reacted slurry from said aerobic reaction vessel; —_—
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enperature of between -6 Cto 92 C while said slurry is naintained at a
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aerobi c react1o sel for oxygenating said slurry; f PEEALSSOAH ng
means, powered at least in part by gagggener ated in said anaerobic reaction
vessel , for repeatedly driving said sl érry fromsaid aerobic reaction
vessel through _said aeratgr..to maintain.the oxygen |level in said aerobic
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4, A treatment and purification system according to claim 1, wherein an outlet

port of said lower storage vessel is connected to a filter for the removal of solids
from water passing therethrough.

5. A treatment and purification system according to claim 1, wherein the time
period between successive operations of said valve means exceeds one year under
normal operating conditions.

B. A treatment and purification system according to claim 1, wherein said
upper storage vessel is provided with a first water-receiving container having an
open upper rim over which flows foam floating on water in said vessel together with
overflow water therefrom, which overfiow water and foam is then used for toilet
flushing.

7. A treatment and purification system according fo claim 1, wherein electricity
is generated, by means of a turbine in a water pipe descending from said upper
storage vessel. |

8. A treatment and purification system according to claim 1, wherein éach said
dual-purpose vessel is provided with an inlet to receive sludge accumulating at the
bottom of the remaining dual-purpose vessel.

8. A treatment and purification system according to claim 1, further comprising
means for collecting, at source a third kitchen Water constituent, and passing said
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6. A treatnent and purification systemaccording to claim1l1, wherein

sai d upper storage vessel is provided with a first water-receiving

cont ai ner haVPAY4WM open upper rim over which flows foam f| o@dTVg9sHwolsat er
in said vessel together with overflow water therefrom which overflow water
and foamis then used for toilet fl us?ﬁng. 7. A treatnent and
purification systemaccording to claim1, wherein electricity is generated,

by mearkitobenawater wonstituent thigugh apsipppingsedhirnieraraing araanippnd athsrage
vessel . 8. Atre n nd purification systemaccording to claim1,
wher ei nwéﬁéﬁ%&?@%ﬁéﬁ%éﬁg&e vessel is provided with an inlet to receive
studge £§.CUMA Helaltfiod ald Bt stdril ot @AM (o Slalh T, TBripFieR® Meas! - O
A treatnment and purificatlon systemaccording to claiml1, further

conpr i sfongfeedins shid strippext tkitohen avateo uranstituenhi thoough ehditenagecnit for
constituent, and passing said

16 ki tdiFeGtedaSer constituent through a stripping unit for separating

organi c,and o ;

pur 11 it on A et dnf BIRFSRhS NS BEEGng 1 clai o E8RRPEING Bns) < g
st ri ppefdr kddding BaibsSparatstbtrganiondnd tthepwhaste darhpementg toone dfeaididualet ed
use. 11. A treatnment and purification systemaccording to claim9,

conpr i spurgoseessels-and subiegtingitie samariat ¥y apageahie desamposiion pracsss
conponent s t.o_one .of i d dual - [ essel s and subjecting the sane to
an anaemﬁpguaﬁwﬁﬁ'g?ﬁOHHC%TPB%%Qﬂ_S@ﬁgrgP%duce nmet hane from conponents
thereofqp 12. A tﬁleétﬁfé?el BN pafifcatioh &ystarhi Aitordinhetd aRMAr i, Nwhbeeis | dign 11,

wherein said dual purpose vessels are provided wth cellul ose-consum ng
bact er i dual pIrposervessels asmpravidedowith celbdosersorgyning kayerai ng to claim 1,

tripre T rAieEeR R plEEaoR e ooty it £ MBaRESa dRf L o
vessel sibsb N RUNC ohbachepRNNGR witha UpecRt Rtk lbwall TermpigPRyaL ur e

wWithin's vessels. 14 treatment a purification systemaccording to
cl ai m I&ncehtricbuten compartments around each of said vessels for introduction therein

of fluids for regulating the temperature within said vessels.
14. A treatment and purification system according to claim 13, wherein a
compartment formed adjacent to said vessel is filled with an oil fluid and wherein
the outermost compartment is provided with means for introducing and removing
aqueous fluid,
15. A freatment and purification system according to claim 14, wherein said
aqueous fluid is water heated by burning gas produced by one of said vessels.
186. A treatment and purification system according to claim 1, comprising a
plurality of double-wall conduits interconnecting various components of said system
and leading therefrom, and further comprising means _for introducing heated water
between the inner and outer wall of said conduits to heat the content of fluids
flowing therethrough.
17. A method for the treatment and purification of domestic househaid effluent,
and for the elimination within said system of organic solid wastes, comprisihg:

a. separately collecting as a first constituent the lavatory sewage of a

domestic residential unit, and as a second constituent the bath, shower, wash

A

basin, laundry, kitchen sinks sewage;



conpartment fornmed adjacent to said vessel is filled wwth an oil fluid and
wherein the t t conpartnent is provided with neans for introducing
and renovi nf%%@ﬁi fluid. 15. A treatment and purificati ofCEHIIBEM4T
according to claim 14, wherein said aggeous fluid is water heated by

burni ng gas produced by one of said vessels. 16. A treatnent and
purification BySt?Fé\ﬂGiﬁ r i figst t ahch | 2RisBdnd CONEIDUEPOSE vaisel, abhtly Wssel
doubl e-wal | conduits i nterconnecting various conponents of said system and
| eadi nghetiagedt east ang inlettansd at tagst iopienguttdpart Bod beingaivengey sedheat!

of 11 u BYRG offiendiriscrerish ohgh orie; O sal¥uBRtsls r BeNRs” SR8R, Trah Sage " o
purifi C%&haﬂugﬁt SRA%Rld &s F%éﬁl@ﬁ@r%n%f§ét!ﬁﬁ§_ttanﬁ‘,rtﬂefrﬁfnﬁﬁlﬁg%)és%ﬂé‘éér%??é’“ thin
said system of organic solid wastes, conpflising: . Separately
col | ect ksgarmaractobistreaction iviessel| thé evesaslabpenatingvas @roBnaerbiie seaction

residential unit, and as a second constituent the bpath, shower, sh basin,
| aundr y VeRselSRIFYIRG AL & dpggmposition process during which the volume of sludge

17 : ARl ' - - v, | ch
vessel FaOiae AP et faefod B eoPvpRIay  Rifbat it B85 % 38
ar r angegehfy pradtdediat the tbp of bho oPSaida@stBRfoPR &dliettbH th@eee! s receives
said first 'sewage constituent and acts as a collector and settling tank,
t he remai ni ngtves peovidipgriirsbvalye ragansinrrdirsaing cagid ifisst sawage considueatsel

o ac oss MGG HLA-PHPass: (raeoh s AT U8 o Rieibned ARF BERGala

reduced ahp f@%&fﬁt@qﬂetr@n@mﬁgwaapdrm&ve%sarat%_ ébi'f\)e?ttth@e%diﬁe ﬁb%’éilﬁga at

the top of each o ' s for the collection thereof; .

sali d vesse
provi di ag ani anaerobicweaotiomyessel;, directing said first sewage constituent to

whi ch dual - ) I nt | d | | ect d settli
tank and for fisol RIPMGNOIR IPastaPRiaRiOBGIPERRTH SRS GO0RPCIE 1BIRGEVE Ahe

same toagﬂé&’i’é SNty %Bn?dﬁﬁéoﬁﬂéiinpe@%h%"s&?&?%m said colledor aPl"dOé’étﬂid@?r st

| east oné aerobic Teactlion vesse nected to receive an aqueous S
cont ai ntark, Wheaéintheaolidrdontent! is dsaintaimeds at abawtl 15%¢ 2666, ethd reattion bgirigank,

‘wherein the solid content is nai nbgti“peee% aéo bo;&; 9]25 & w?‘%é éak}g gltejl%'t '%son

bei ng carried out at a temperature of
maintained at a flowable constituency;

e. providing at least one aerator connected fo said aerobic reaction
vessel for oxygenating said slurry;

f. providing first pumping means, powered at least in part by gas
generated in said anaerobic reaction vessel, for repeatedly driving said slurry from
said aercbic reaction vessel through said aerator, to maintain the oxygen level in
said aerobic reaction vessel at at least 1 p.p.m;

g. providing a separation vessel for receiving therein aerated and bio-
aerobic reacted slurry from said aerobic reaction vessel, said separation vessel
having a first filtered outiet for removing purified water therefrom and having a
second outlet means for pumping slurry particles from said separation vessel to
said dual-purpose collector and settling vessel; '

h.  providing a lower storage vessel receiving said second constituent;

i. providing an upper storage vessel providing water for toilet flushing;

and -_—

Wy



carried out at a tenperature of between -6[err] Cto 92[err] Cwhile said
slurry is maintained at a fl owabl e constituency; e. providing at

| east one awoas@Bssisonnected to said aerobic reaction vessel p@rm@sgaganati ng
said slurry; - f. providing first punping nmeans, powered at |east in
part by gas generated in said anaer oﬁ%c reaction vessel, for repeat edly
driving said slurry fromsaid aerobic reaction vessel hrou sai d aerator,

to maintain #he GXGYERNA SARENHN PREIRING FEBNE f%raéfﬁﬁﬁfevg@se?a‘@t Sg§EOMGast 1

Bt at egonattuBnEromERa M AL Bt Wbl 6 v G By HrabE BB aCt {on vessel :
sai d segar at ponmaiadaehcherdintg té élarrﬁtﬁl bbﬁfp?i@vrfgltdefphrét@ry rczmwnm Burified
wat er therefrom and having a second outl et neans punpi ng slurry

parti clsesrdey, cm’am'a‘u ldtohepavaier wnstwlandopmmg eaall kltajnemyatec conetituent and
settliqﬁ ve P d|n a_| ower e ves rece|V|ng sai d
second @ushipping urlt iz seap 959%91%65 5r‘é(8§ TRONGR i di ng

wat er ftﬁére?r%'rﬂ et flushing; and
18 provi di ng second punping neans for transferring said second

] .
consti tigent A metised dctarding tot claiayd8yhusther compsising fgRuing said sepanatexsel .

18. A nethod ac d| n toclaiml co ri sl’, separatel y col | ecting, at
sour ce Organigigng Rf QEOCRIPORSRTS: fremesa ﬂgéﬁlﬁtﬁ@ te gng & saidfalat er

constiiﬁf@g t %é?i‘ a strl ppl ng unit for separatl ng organl c and ot her waste
conmpon A net hod according to claim18, further

conprising feeding sai d jmﬂllﬁu ﬂl H' and ot her vvaste conponents from
said kitchen water to on ur pose vessel s.




