5 10 WATER SAVI NG TO LET SYSTEM | NTRODUCTI ON The present invention is
directed to a water saving toilet system and, nore particularly, 7%]'300'
wat er saving toilet system having an inproved di scharge piping N
construction. BACKGROUND In U S. Pat. No. 4,516,280, dated May 14, 1985,
there is shown and described a water saving toilet system The system
herein illustrated is simlar in many respects to that shown in the

af oresai d patent, but inproved in certain aspects, particularly in that it
is provided with 15 inproved construction to reduce the chance of

cl ogging at the discharge of the punp, and an inproved controller to
better optim ze the tim ng WATERSAVING FOILETSYSEEMf the toilet system It
is an objectt of the present invention to provide a water saving toilet
system whi ch reduces or whol |y dNERORIEHONome or all of the difficulties
i nherent in prior known devices. Particular objects and advantages of the
invention wi |l belhampesent irtvention tihdiseeted; ko 4 wetdr Faving Heilebsysiem2@nd, mmte i s, t hose
who are know edgeabl e or experienced in this field of technology, in view
of the foll catieneridi toch owter savirfg totket siysteme havingnanainspraved alisttecge dhigdng i pt i on of
preferred enbodi nents. RVRAARY The principles of the invention nmay be
used to advareomstyestion provi de a toilet system 25 having i nproved fl ow of
effluent froma discharge punp to a waste pipe, reducing the possibility
of cloggimg within the toilet system In accordance with a first aspect, a
toilet systemconprises a toilet bow having at a bottomthereof a

di scharge openi ng. The di scharge BACSKGROUME the bowl is connected to an -
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In U.S. Pat. No. 4,516,280, dated May 14, }985, there is shown and described a water

saving toilet system . The system herein illustrated is similar in many respects to that shown

in the aforesaid patent, but improved in certain aspects, particularly in that it is provided with

15  improved construction to reduce the chance of clogging at the discharge of the pump, and an

improved controller to better optimize the timing of various functions of the toilet system.

it is an object of the present invention to provide a water saving toilet system which

reduces or wholly overcomes some or all of the difficulties inherent in prior known devices.

Particular objects and advantages of the invention will be apparent to those skilled in the art,

20 that is, those who are knowledgeable or experienced in this field of technology, in view of

the following disclosure of the invention and detailed description of preferred embodiments.

SUMMARY
The principles of the invention may be used to advantage to provide a toilet system
25  having improved flow of effluent from a discharge pump to a waste pipe, reducing the
possibility of clogging within the toilet system.
In accordance with a first aspect, a toilet system comprises a toilet bowl having at a

bottom thereof a discharge opening. The discharge opening of the bowl is connected to an



2 intake opening of a treating chanber. A discharge punp in the treating
chanber discharges treated effluent therefromto a waste pipe. A ZBOHYL
free of bends along its length connects the discharge punp to the waste
pi pe. Fromthe foregoing disclosure, it will be readily apparent to those
skilled in the art, 5 that is, those who are know edgeabl e or experienced
in this area of technol ogy, that the ?esent i nvention provides a

si gni fi cant™af SPROME P af Eafieg) chambsi wgrﬁ@h@getm@pt én | the treating nehagibert he
present invention can provide inproved flow characteristics of treated

ef fl uent. Thshasees sspredieffinent tharsfromder wase pian oA sonduit frag efbeods dlorg iisdengti i on
di scl osed here will be further understood fromthe follow ng detail ed

di scl osur e camnepls drealischatgapumpdd thervtaste pipe. BRI EF DESCRI PTI ON OF THE DRAW NGS
Preferred enbodi nents are described in detail below with reference to the
appended dr awi Fgs thEf@egoing discivsaredie will by adatlidnagparchd o thote SERIEE @Nthefirtt he
toilet systemof the present invention. 15 FIG 2 is a top plan view of

the toilSet tsyss, alosefwhol ge kilowlEdgeable Ar kSpediefce@GaTaiN @y of @chhdlBeyQ fthad kDT ay
head nozzle of the toilet systemof "Fig. 1. FIG 3 is a plan view, of

the treati pgseaiaivemionProvidee a bighikiint BhaRRMPAiferrddbmbddime e OF 13 1let B¥RASS
conductor and a conduit connecting the punp to the bypass conduct’or. FIG

4 i's an el oF eipRBent ifbhtidh chi BrotiRl thirbvedlfio Garadteridtids 51 Rated efffucii) BVt i ON

of the treating chanber of Fig. 1, showi ng the bypass conductor partly in
2t ap i peref i nenaf (ABGTEY SRS G b phe ReRRA" hiC il RoBRYET.
treating chafh&lod ffonfine ?olio@in% db@Bed'diSsOk of gr%fc%rré@ Brbidferdd FIG 6.
10
BRIEF DESCRIPTION OF THE DRAWINGS
Preferred embodiments are described in detail below with reference to the appended
drawings.
FIG. 1 is a side elevation partly in section of the toilet system of the present invention.
15 FIG. 2 is a top plan view of the toilet system of Fig. 1.
FIG. 2A is a fragmentary section of a spray head nozzle of the toilet system of “Fig. 1.
FIG. 3 is a plan view, of the treating chamber of the toilet system of Fig. 1, showing a
bypass conductor and a conduit connecting the pump to the bypass conductor.
FIG. 4 is an elevation view of the conduit of Fig. 3.
20 FIG. 5 is an elevation of the treating chamber of Fig. 1, showing the bypass conductor
“partly in section.
FIG. 6 is a fragmentary elevation, with a portion in section, of a trap pipe of the toilet
system of Fig. 1 connecting the bowl to the treating chamber.

FIG. 7 is a top view of the trap pipe of FIG. 6.



- 70CT2004 3 FIG 8 Is a plan view in section of the miﬁ or
the punp of the toilet systemof Fig. 1. FIG 9 is a contr |
diagram for controlling the sequence of operation of conponents of t he
toilet systemof Fig. 1. 5 The fi.gures referred to above are not drawn
necessarily to scale and should be wunderstood to present a representation
of the invention, illustrative of the ptinciples involved. Sone.features
of the water sallOng it dPplaryieyyis sestpriefhe pumpiretor ¢fahemempiof g teiley eystsaeof
enlarged or distorted relative to others to facilitate explanation and
understanlelﬂg1 The sanme reference nunbers are used in the draw ngs for
simlar or identical conponents and features shown in 10 vari ous

al ternative enbdé Fents contif eircisdiagrgmt for [contralligt tetsequench of bpesaibnhefr ei n,
wi || have configurations and conponents determined, in part, by the

I nt ended apphponets ciithatodet sgstan bfFigeEnt i n whi ch they are used. DETAI LED
DESCRI PTI ON OF PREFERRED EMBODI MENTS 15 Referring to the drawings, in FIG

1 theresi s shovheafifupés RfferR@Wb abBves b Pt tdefvidD Redssafilyi doddehle daaSdiould, bet O
which flush water is supplied by a sol enoi d-operated valve V and from

whi ch ef f | ygitstdod 16ipresaed BB sdnkHiion O th@idvEmion lifludtflike éftﬁer]ﬁmci ifvoReRer 16

where it is nmcerated by a nacerator 16A and then punped by nmeans of a

punp 18 t hgaHORadreldsiHe \@td?%&vn?éjtoﬁé? sPstéif? ibpiBb P mﬁ&a\?}ﬂg s hiYelbedn M% edl0 IS

of generally conventional configuration, has at e top a cored ssage
22 which, gsgisbhoielatives Ehds %r al f of
the bow , tﬁrough el{%g\‘tﬁc lF1I€'ﬁx'\/\/it<%lter Pﬂﬁﬂjoﬁp\‘é&erﬁl}ad Sta%ﬂH ?%égv%ﬁ] e“&

f I ushi ng, ﬁﬂ@:sﬁs ﬁl 24 ot.tom through wh h ef fl uent
i s discharged. The rear eng #spﬁrea'&’)lfgleo lg%ggggcemp%nemégﬂ&l% E"&ﬁ Own 2" eeder
tube Z%a”%n%%'s Ell%ma%vtp emg@dimg)tsz. 8Wtater savmg tox'lc\{ %ystemvgqas dlS’ClOSCr& herem, wnil Rave

configurations and components determined, in part, by the intended application and

environment in which they are used.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

15 Referring to the drawings, in FIG. 1 there is shown a toilet bowl 10 supported on a
suitable base 12, to which flush water is supplied by a solenoid-operated valve V and from
which effluent is discharged through a trap 14 into a treating chamber 16 where it is
macerated by a macerator 16A and then pumped by means of a pump 18 through a waste pipe
20 to a soil pipe.

20 The toilet bowl 10 is of generally conventional configuration, has at the top a cored
passage 22 which, as shown in FIG. 2, extends peripherally around the rear half of the bowl,
through which flush water is delivered to the bowl for flushing, and a discharge opening 24 at
the bottom through which effluent is discharged. The rear end of the cored passage is
connecied by a feeder tube 26 and suitable plumbing 28 to the valve V which, in turn, is

25  connected to a water supply, not shown, so that operation of the valve will supply flush water



25 connected to a water supply, not shown, so that operation of the valve
wll supply flush water - 7 0 CT 2004 4 to the cored passagetﬂjm? '
forward ends of the cored passage term nate dianmetrically opposite GZQ\(':"h

ot her approxi mately hal fway between the front and rear ends of the bow in
openings 30 wthin which there are fixQd spray nozzles 32 through which
wat er deli ed intg t ore S € i s ejected downwardly on.the

surf ace of%t cecgffg\ﬂa rfsagfhgiﬁg%f“gsc%%?sfg]%cﬁmi Jassagy G‘“E'Rsa“’-cwd?"mmce pl ugs
34 containing.ports 36 which are ip cqommuni catjon with the cored passage
22 and dowTE 8 Fperpllt Bpissnaigly bubrag Reten 08, B0t skhisor endS ot gt
downwardly in f shape, agai nst the surface of the bow so as to wash the
surface ddRFMD ‘Y‘B"éﬁb""‘i’ﬂ thte agfined spienpezeiee 3 ethrqugl ihich water deliversdinto t o t he
treating chanber, as shown in FIG 5, has an upwardly-inclined |eg 40,
the | ower BHEOBH PAFfREN 1S geqiedadepnmandly ap the surf@efaftthe pewl aThe xoerles 2 44
defining the opening 24, and a vertical |leg 46 connected at its upper end
to the n(ﬂomﬁéw,%%oc)dhéim Plugs34| conmsiningpdrts 36 which are gm¢ommgpnicatiin wigh As
seen in Fig. 1, the treating chanber 16 is nounted on the supporting

st ruct ur e theycored passaganR2 med i dogrnivhmdlybapeh | sldts 38 fdegjgmedr @l ¢jgct ahe Custawaer 0ss
section, is closed at the bottom and has an open top, peripherally of
whi ch t herdownwaralyie a1 shaperaigainst &he sArfar@\of the pbwl a5 € Wakiteguiackilolgvel ed edge
52 is nounted on the rim48 and detachably secured thereto by a | ocking

band 54, the Ubpeapdadol cndéctiagIRs effiGerd Fdnbihe Howhid G RMERd dRmbbie abevel ed
portions of the rimand edge. The |ocking band 54 provides for easy

‘renoval  ofshéneinCRIGes, Hak b epWar@ipiddhiged kga@,imowsmm Wwhich RenaRyeh 4lat e
supports the macerator 16A, the punp 18 and the drive neans therefor. To

this end, fitlboereR eRienRbrdLaHidsIhdbRHing2d, Mtﬁglc@ic%lg& mﬁd’&iﬁhé&kd@‘? its Bppipi Ch

there is 20 nmounted a vertical bearing asse I ch supports a shaft

64 in a vend i ineRiRiidg M blhiowUnl kAR GlisPALDgs above the treating

chanber and a portion extending into the treattng chanber. The portion of

the shaft 64 exenMlif®i 2PN nbdifgichfier 16 isHHAIR on' e ;Jpégﬂng dtnrure for

the bowl behind the bowl, is of generally circular cross section, is closed at the bottom, and
has an open top, peripherally of which there is a beveled rim 48. A cover plate 50 having a
15  beveled edge 52 is mounted on the rim 48 and detachably secured thereto by a locking band
54, the upper and lower edges 56 and 58 of which overlap the beveled portions of the rim and
edge. The locking band 54 provides for easy removal of the cover plate from the treating
chamber. The cover plate supports the macerator 16A, the pump 18 and the drive means
therefor. To this end, the cover plate 50 is provided with a top opening 60 in which there is
20  mounted a vertical bearing assembly 62 which supports a shaft 64 in a vertical position with a
portion extending above the treating chamber and a portion extending into the treating
chamber. The portion of the shaft 64 extending above the treating chamber is fixed by a
coupling 66 to the drive shaft 68 of a motor M. The portion of the shaft 64 extending into the
treating chamber has fixed to it a macerator blade 70 disposed in a horizontal position at right

25  angles to the axis of the shaft. Below the macerator blade, the bottom of the treating chamber



coupling 66 to the drive shaft 68 of a notor M The portion of the shaft
64 extending into the treating chanber has fixed to it a nmacerator bl ade
70 di sposed in a horizontal position at right 25 angles to the‘a&UQT@m4the
shaft. Bel ow the macerator bl ade, the bottomof the treating chanber - 7
OCT 2004 5 is structured to provide an annular toroidal surface 72. The
bl ade 70 and t he subjacent toroidal.sérface 72 provide for hydraulic
attrition 'dftresyred, dproyidei apesnaglar fereidpihwirtacectd | Wep bladmit®end tiehrubjacenbr at or
operates by hydraulic attrition rather than cutting to disperse and

parti cul at'erotdplesustace d2 previdenfor diyfitaylin attritpn TafeefJunne delinesdde inko thestraitisg
provided with an opening 74 for receiving the punp assenbly 18 and the

| atter i s chonber.edhe macératonpremiteschyblyydmatio sttritfonaathémtbyarn/ Gutfisgs toedispdrsb wndol t s
78 to the top plate and conprises a seal ed housing 80 within which there

I S a st at garti8@amnit selidyiotlereffBent. The upper end of the rotor is fixed to a
shaft 86 journaled in a bearing 88 nounted on the ring 76. The stator 82
and rotsor 84 cOhsStovertpiate 50 i€ @R Prdide@ NwittRanVOpeinU T forlﬁcé}«.riﬂg”tll)ae?mﬂp i's
fixed to the upper end of the shaft 64, a pulley 92 is fixed to the upper
end of thassmdlyl1880d dRneteR idifRbintdd4n the obbiitd WomeRAO B a R YE RS byIonso t hat

the notor Mdrives the macerator and the punp simultaneously. control

nodul e 95 7850 iHe e @hd EdMprRECKseRiEd flo @i whi ' em
The punp 18 hasugﬁnﬁi relt ake&gport 985 Wthﬁsﬁ@?réevgiﬂ}rﬁgm%gk 2?5%%{02%596{1&5

G0 90 6 84, Sthe uber 28l 6f ARl 0 Fixdd 1B a'sh P44 PR DL boarith 36 HRLAEA PO

98 is connected by couplitng 100 to a |engt nin

R el L
07 18,7 SRR R ol SRR a6 AR ) o
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the macerator and the pump simultaneously. A control module 95 is mounted at the back of a

housing 97 of the toilet system.
The pump 18 has an intake port 96 within treating chamber 16 and a discharge port 98
15  extemnally of the treating chamber. Discharge port 98 is connected by a coupling 100 to a
length of pipe 101, as seen in Figs. 3 and 4, which is in turn connected by a coupling 103 to
an inlet port 105 on waste pipe 20 which, as previously mentioned, is connected to a soil
pipe. The combination of discharge port 98, pipe 101, and inlet port 105 are coaxial such that
discharge from pump 18 flows in a straight line to waste pipe 20, reducing the chance of
20 blockage as effluent is discharged from pump 18. Thus, effluent flows from pump 18 in an
improved manner through a condvit, free of bends along its length, to waste pipe 20, the
conduit being formed, in a preferred embodiment, of discharge port 98, pipe 101, and inlet
port 105, connected to one another by couplings. This alleviates a problem encountered in
prior art systems wherein effluent exiting the discharge port encountered a first 90° elbow,

25  flowed downwardly, and then encountered a second 90° elbow before entering the waste pipe



i nproved manner through a conduit, free of bends along its Iengthgﬂg;4m4
waste pipe 20, the conduit being forned, in a preferred enbodi nent, o

di scharge port 98, pipe 101, and inlet port 105, connected to one another
by couplings. This alleviates a problemencountered in prior art systens
wherein effluent exiting the dischargegport encountered a first 90 el bow,

25 fl owed . . a t hen encountéred a.second 9 | bow bef ore
entering t g%g#a%ill%'éwheﬂ%mﬂw o Wasle 4nd PADSS ers H‘FSSE‘ERBW@W@W | ar ge
amount s of waste aqg aper were flushed through such a configuration, the
di schar ge “PYEVERUGR- ?l'g‘s % frer b pump sassd heayastennd @rper &0 immaeiche 90 90E
el bows and | ead to plugging of the system To clear such clogs is a

di fficult chews tapﬁéeaddertgwmg)f;jb@ém- daccldan shahddegsdis snuififidultrand atinnenj or
portion of the system Consequently, 5 the inproved flow of effluent from
t he punp tcenspBERgepresicpe andinplidasidisnpmnting atmajonperticngf ther systbinz eConseqaérglyj f i cant
I nprovenent in the operation and efficiency of the toilet system As shown
in FIGS. 3heaimprovedtifoe vhsffloenifpm 3@ punpconmatd pige 20 e PrederliifiRatiby t 0
the wvertical leg of the trap by neans of a valve assenbly 106 conpri sing
a bevel ed rgliatsa sighificanttiinprlovehadnt make eparatipeatide@ficidiidy ofth® loflkEsydid, Whi ch
defines an opening 114 and a flexible valve 10 nenber 116 positioned

t her ebet wveen aAsistoharpEIGS. 1 b 3¢ fie Diastd pipe 20 WiEdRh&RI R bnC Lid BieB to'the’d 118.
The plate 108 is fixed to a branch pipe 119 stemmng fromthe I'eg 46, the

axis of  wkiticdl legSofl the ltrap &F meRMPHTE YalVd kerhily 166 Lorhftish ' | s of
the leg 46 so that the gl gte 108 s‘Ii opes do;}s)mwar%l@-lsa eaagﬁire%g gltengeﬁangl e

Wit h respahichidefitdd @n ddntngal 0! \Rack §i3 Whikh ddflds an g\:ﬁﬁglg Ei:ltg ag%%ﬁ%{i le f/{h{fed to

the waste pipe 20 at an angle such as to be par 108, As

W ih rospanmior PGSR MEPMTRERCAN Hakypl B Bhel O RASH IS Sniiie’ b ¥

wWth respect to the axis bl e

b pe 20 by BF STAE AFERTLEN i £BERY TP et R BB e e ol °

c1ose by Skt ol LRGu GG Eel B ul SRRl bk P U AR R SR8 11

slopes downwardly at a diverging angle with respect to the axis of the vertical leg. The plate

112 is fixed to the waste pipe 20 at an angle such as to be parallel to the plate 108. As thus
15  constructed, the valve assembly slopes downwardly and divergently with respect to the axis
of the vertical leg of the trap. The flexible valve member 116 is arranged to open inwardly
with respect to the waste pipe 20 by a pressure head within the vertical leg of the trap and to
close by gravity in the absence of a head in the vertical portion of the trap. Normally, when
the pump is in operation, it produces a low pressure in the vertical portion of the trap so that
20 the low pressure, in conjunction with the gravitational disposition of the valve member 116,
ensures that the valve will be held closed under normal conditions. Ar angular disposition of
the valve is of importance to prevent siphoning of the effluent from the vertical leg of the trap
when the system is at rest. When the system is in use and, for some reason, the pump
becomes disabled, a pressure head developed in the vertical leg of the trap will open the valve

25 116 and allow the effluent to flow directly through the waste pipe 20 to the soil pipe. The



the punp is in operation, it produces a | ow pressure in the verlbg@q .
portion of the trap so that 20 the | ow pressure, in conjunction\Mtr1m%e
gravitational disposition of the valve nenber 116, ensures that the valve
will be held closed under normal conditions. An angul ar di sposition of

the valve is of inportance to prevent sjiphoning of the effluent fromthe
verti cal Ie% of the trap when the sysﬂbn1is at rest. Wen the systemis
in use andPrcisBie keadwan be pEpyidedrhy dmping peteninie the dawl o, ifathe velys Y dshead
devel oped in the vertical leg of the trap will open the valve 25 116 and
al l ow t he %Herqtlci@ﬁmﬂﬁn&wwta?fwé@w thrqugh gyalve-ne wast e pipe 20 to the soil
pi pe. The - 7 O CT 2004 7 pressure head can be provided by dunpi ng water
into the bow dp pripf tojlefesystetny f Wii§ kindphaphtagmeqnd gepppupipschaveabeen wsed fane bowl
through the valve. In prior toilet systens of this kind, diaphragm and
gear punpseffesting Bisdnargasdefflpnt. Hovewr, ingecdirdakamgéd this iavdnticnrit hasHbaeever

in accordance with this invention, it has been 5 found that a screw punp
i s cons} defoaird thanmsoeeve pins fsaohddeyabiynoioefshisfictorg andefiekBve iasofire thd fugh cycl e
is concerned. The stator 82 is conprised of flexible rubber and the rotor

i's plasti ceycleris cancetaed. tTherseatbd @2 id EngrisdCdfi ReRibleabbep hind A6 rdtbreis piatic. hor i n
the flexible rubber stator, a portion of the wormat one end has been

reduced t oortittao kdtée @é ivEbR loadlof &J&?ld@ﬁkf #btor A6 tHa FTeLibR rubliel Yalok, At Prtion G 8,
the rotor 84, which is conmprised of Bakelite, is 4.28 inches axial |ength.

10 The di afketvafrmOAt éridCendONad ten ledheed RCBESoaNGlakesr 8f AR iv&rn@ngisehﬁ in25
degrees with a lead of 1.648 and at one end a portion a 1.12 inches in

| engt h r editg@fedOFIG. §NihE P60 4, ARG c(ﬁ)ltlpn'sgd Q%Q%eiiiacﬁ 4528 ifidhek E;gkiclif%&ét he

portion a at the one end to the root aneter of the worm t tion

bet weefy t Nene’ @fidiet %é&&{ngfsl%q?ﬁlgs AR s ia?'{gii%\a#q%j&cﬁd deg}egy with gqéi{dlhée? g the

power I nput necessary to drive punp. ushrrng®ecycl e of

(o1 et Y546 b AGKTho RSN O3 S HPRRFH S Ol

of control no 'S started TITst,
driving 0.0875 inches. By reducing the portion a at the one end to the root diameter of the wormn, the
friction between the rotor and stator can be materially reduced, thus reducing the power input
necessary to drive the pump.
15 A flushing cycle of the toilet system in normal operation is sequericed by the control

circuitry of control module 95 so that motor M is started first, simultaneously driving
macerator 16A and discharge pump 18, followed by energization of a solenoid to open the
valve V for supplying flush water to the bowl. In a preferred embodiment, the bowl is

flushed with 2 and % quarts of water during the flushing cycle. While the valve is still open



macer at or 16A and di scharge punp 18, followed by energization of a

solenoid to open the valve V for supplying flush water to the bowl. In a
preferred enbodi nent, the bow is flushed with 2 and % quarts of7 (&% em;

during the flushing cycle. Wile the valve is still open - 7 OCT 2004 8
and flushing is still occurring, the discharge punp 18 stops. The flushing

operation is subsequently stopped by closing of the valve V. Macerator
16A is in operation during the entire time that discharge punp 18 is in
operation. FIG 9 is a wiring diagramshowing a tinmer T which provides for
sequenci ng t Had fushigg ds il opmyrring, thedischasge Rumyy 18 gigpsoths Aushing wPeaP™ the 1 ushi ng
cycle, so as to start the notor before openi ng’ the valve and to stop the
mot or  bef or e seserrmly stopred brgleping of the alve Ve Mageratar 164 [§d% eperafion dUARRARE 2 nornal |y
open switch SWfor energizing the circuit, the notor Mfor driving the
macer at or andniya e that disghaggs ohrep 1§ i§ g ppestien- vat ing the valve V, and a timer T
powered by a power source P_and controlling the sequenced qperation of
motor M and sol enPe? Brticaectipemm showinga symer Fiwhish prevides foF seauepcipg 81 seal ed in
epoxy in nmodule 95 to protect it frommisture, heat, and other

envi r onment al oPeratigiof the walve Y andmaterdf diring the Ha icyRlkn 8O asitp 2t hemalr of ¢ he
sequence of the steps during the flushin cycle of the %tle is as

fol | ows. The BelregpeningdheyplyeAnd jogiop the WB“’HF%WE’SW‘B%WWQW 118 ght

seconds, and during that tinme, timer T of the control circuit perforns
three separ atigshpwn § apmaglly gpra swikh W%ﬁ@?‘?g%‘fmfﬁ%m%g\ﬂﬁém‘é‘,dnf% “is, time
zero, the tinmer first energizes notor M ich then rups for the first
five seconds WACCTRAEAN PYmRs 2 spicpoid § f?ﬂ?@ﬁa%étﬁ%géﬂqa?ﬂé‘uf?%@m%o

provi des a delay of one and a half seconds fromti ero, .at which tinme
the sol enoi d Bo¥er sgyesfeand WH@HW-H’E‘ ‘G‘Q'F'%F@é)@e'f’ﬁb‘mﬁ ’BW'olgea?‘f%EP?ﬂ%"W“‘f oi | et bowl

10. The tiner then provi.des fqor the sol enoi d valve .V to.remain open
until the®nd"abf Vi FemegiTtprefer 6??@%@%&@%35??@%“88%%&%on of

imn h n foun rticularl n )
timng sequenhqegt:sand% erbeg‘gmnme%ttjalgon igo b_e particul arly advant ageous. The

In a preferred embodiment, the timing of the sequence of the steps during the flushing
cycle of the system is as follows. The total operation run time of the flushing cycle is eight
seconds, and during that time, timer T of the control circuit performs three separate

15 functions. At the start of the sequence, that is, time zero, the timer first energizes motor M,
which then runs for the first five seconds of the cycle and is then deenergized. The timer also
provides a delay of one and a half seconds from time zero, at which time the solenoid is
opened, opening valve V to provide rinsing of toilet bowl 10. The timer then provides for the
solenoid and valve V to remain open until the end of the eight second run cycle. Sucha

20  combination of timing sequences has been found to be particularly advantageous. The
particular timing of the components of the toilet system described herein utilizes a minimum
of water to efficiently evacuate and rinse the bowl, as well as efficiently treat and discharge
the waste from the toilet system. Closing the normally open switch SW during the flushing

cycle preferably does not affect operation of the either of the delay cycles, that is, the first



particular timng of the conponents of the toilet system described herein
utilizes a mnimum of water to efficiently evacuate and rinse the bow ,
as well as efficiently treat and discharge the waste fromthe tDi?'UEF 00
system dosing the normally open switch SWduring the flushing tcycC g N
preferably does not affect operation of the either of the delay cycles,
that is, the first -70CT 2004 9 delay of 1 1/2 seconds before the sol enoid
and val ve open, or the second delay ofs 6 1/2 seconds during which the
val ve remai ns open and the bowl is flushed. In a preferred enbodi nent,
timer T is c&ppneld Wlseconds before e polengid gpd vapsppegpgrdhe ssrondddayef 83 is a 1/4
HP nmotor with a 20 anp in-rush, 10 anp run capacity, and in-rush tinme of
' 5 approxi mat értyn@dmaﬁ&bﬂswlwwwm@%fyﬂm&sia 2 anp in-rush, a .45

anp run capacity, and an in-rush tine of approximately 0.2 seconds. The
supply vol t age f ri8apisteed embedimens timer T igcaliprigd topn P@urpw}( eBbMptonMk i | t er ed
115 V.A.C. at 60 Hz, with a voltage variation of 10% wth transients
not to exceedreigdinitn WAHR motorwithp 2l ampireuehn i) ampgunicapagity, apd inpshtimephit ed t hat
al though tinmer T is shown here in conjunction with a_ I|o specific
conf i gur at§ orfPREpXirgatehal @Pﬂﬂé-awm@jﬁmﬁe@{ﬂ)fh%ﬁ Ramp inwysbardi@mp BRSAPATILY: i | et s
appropriate for the use of such a tiner having the performance
char act eri st izedandeash timgofapsexistaily A2 seconds nBic supply yoliage tampopprsowresdhe of t he
invention. In a preferred enbodi nent, the power to notor Mis supplied
initially to t@tier Jtigpreferally unfiltered §1§ Ve C.ah@0 Hepwigh 2 voliage variation of +116%,
approxi mately 400-600 mlliseconds, nore preferably 15 approximately 500
m | | i seconds,¥ittansichts pot trxcasddfvolisdord\millicsaeend-t o t he running circuit of
nmotor Mfor the renminder of the five second period during which notor M
runs. By swit chilhif ipbewpprepiatedthat lthougheimer Ts ehpye bare ingcgnipn¢lion Wit ng circuit
in this manner, the expense of a separate starting switch in the notor is
el i mi nat etf 1SPecific gonfiguption pEa walsr e iefetthstqopsiyyetionsy tofleiganppEatt °6n and
description of the preferred . L . i

the use of such a timer having the performance characteristics described herein are

considered within the scope of the invention.
In a preferred embodiment, the power to motor M is supplied initially to the starting
circuit of the motor, preferably for approximately 400-600 milliseconds, more preferably
15  approximately 500 milliseconds, and then the power is switched to the running circuit of
motor M for the remainder of the five second period during which motor M runs. By
switching power from the starting circuit to the running circuit in this manner, the expense of
a separate starting switch in the motor is eliminated.
In light of the foregoing disclosure of the invention and description of the preferred
20 embodiments, those skilled in this area of technology will readily understand that various
modifications and adaptations can be made without departing from the scope and spirit of the
invention. All such medifications and adaptations are intended to be covered by .the

following claims.



20 enbodi nents, those skilled in this area of technology wl| rQ?dﬁQMTy 004
understand that various nodifications and adaptations can be made '%P]out
departing fromthe scope and spirit of {fhe invention. Al such

nodi fications and adaptations are intended to be covered by the follow ng
cl ai ns. -79C1 Z.Qgélleéo t1. CA t 0i.] et S&%@)t% 0(;orrpri sing, in conmbination: a
toil et bow  havi d VSEMSSIPOHTE HET B0 i scharge opening; a treating
chanmber having an..intake openipg; -a,tr opnected. at a first end to the
di schar ge openi%'@'l%f??&wg av g?éﬁg‘%ﬁ’“b[ﬁffe?af(%dgﬁ‘igmg%oﬁeﬁ‘f'ﬁ;ke openi ng; a

di scharge punp in the treating chanber for discharging treated effluent
therefrom a ME?%“%?W%FUFV%EP?WE%QOW%i ed effluent fromthe discharge
punp; a conduit connecting the discharge punp and the waste pipe, the
condui t being % & %““e%%ﬁﬁsa fAsbsny tpttke digghaten opemins and & a5rnd c@dinditt ed to
the trap and to the waste pipe, the valve configured to allow effluent
flow frém iHkeopenin® o the waste pipe and to prevent effluent flow fromthe
waste pipe to the trap. 2. The toilet systemaccording to claim1,

wher ei n t he conaidischarge ppmp ithe treatifg chathberdhedisphangig treated efffuerd theedfiomye punp;
an inlet port on the waste pipe; and a | ength of pipe connected at one end
t o the di schar gewgptr pipeafodcatyingtteawnd bifiuere fromt tipe dikobange pehp;port. 20 3. The
toilet systemaccording to claim?2, wherein the valve is connected to the
wast e pi pe upsta aadeiofonhéreing tHediscixdget pump and the waste pipe, the conduit being free of

bends along its length; and
10 a valve connected to the trap and to the waste pipe, the valve configured to allow

effluent flow from the trap to the waste pipe and to prevent effluent flow from the waste pipe

to the trap.
2. The toilet system according to claim 1, wherein the conduit comprises:
15 a discharge port on the discharge pump;

an inlet port on the waste pipe; and
a length of pipe connected at one end to the discharge port and at its other end to the

inlet port.

20 3. The toilet system according to claim 2, wherein the valve is connected to the waste pipe

upstream of the inlet port.

4. A toilet system comprising, in combination:
a toilet bowl having at a bottom thereof a discharge opening;

25 a treating chamber having an intake opening;



4. Atoilet systemconprising, in conbination: a toilet bow having at a
bottom t hereof a discharge opening; 25 a treating chanmber haw h@{Rp,
i.ntake opening; 11 OC T a trap connecltled at a first end to the discharge
opening and at a second end to the intake opening; a nacerator in the

treating chanber;, a discha u ip the treating chanber for discharging
treated effl ue‘r?]{ttmfJ hcé)P'éeﬁpgﬁl[ 9%%593%% dﬁ?fetﬁ’égef ?ﬂ’*“‘égra}‘@ Ahd S?Pﬁ‘gf'égmelﬁ?l uent
fromthe qi§ harﬂe punp; a conduit connecting the discharge punp and the
wast e pi per FhPCBfduit being free of bends along its length; a motor for
operating the macerator and the diﬁéharge punp; a val ve connecting the

toilet bow to2ZEHaEE thy raghpggha operable to adnit water to 10 the
bowl to flush the bow; and a second val ve, the second val ve connected to

the trap and t @ dSpRregeump ipthsdreating chareher fog diseharging aated\wifluent therafromi ow f r om
the trap to the waste pipe and to prevent effluent flow fromthe waste
pi pe t@ the trapvastepips forrpmyingirtatad efuentdram the discliargs muope| ai m 4, wherein
the conduit conprises a discharge port on the discharge punp; an inlet
port on the wagtcendyitsennceling the disohergh pohp widgbe wastepipd, det condwntingfecetod t he
di scharge port and at its other end to the inlet port. 20 6. The toil et
syst em acdwndbialpgtits langthi m 5, wherei n the second valve is connected to the

a motor for operating the macerator and the discharge pump;

a valve connecting the toilet bowl to a source of water and operable to admit water to

10  the bowl to flush the bowl: and
a second valve, the second valve connected to the trap and to the waste pipe and

conﬂgured to allow effluent flow from the trap to the waste pipe and to prevent effluent flow

from the waste pipe to the trap.

15 5. The toilet system according to claim 4, wherein the conduit comprises
a discharge port on the discharge pump;
an inlet port on the waste pipe; and
a length of pipe connected at one end to the discharge port and at its other end to the
inlet port.
20
6. The toilet system according to claim 5, wherein the second valve is connected to the

waste pipe upstream of the inlet port.



wast e pipe upstreamof the inlet port. -70CT2004 12 7. The toilet system
according to claiml1, further conprising: a notor having a starting
circuit and a running circuit and operably connected to the disch rU%
punp for effecting operation of the discharge punp; a val ve connecti gzﬂﬁie
toilet bow to a source of water and operable to admt water to the bow
to flush the bow; and a tinmer to regutl ate operation of the notor and the
val ve conrfect i The totlet siysérh edcohlivg to ctaim &, fedbercempdisingat er during a fl ushing
cycle, wherein the flushing cycle is initiated by operation of the notor
starting at tiEgoi@Haviapd seattgl ddiibend Hfunhing @irseCaddspeiable@atdcrd o

foll owed by opening of the valve connecting the toilet bow to a source of

wat er Stal’tﬁéd}&halﬁgap‘?[hﬁrﬁ)r%ﬁ%&pgbﬁat%%f%(aisgﬁ@g%p-SeCOI']dS and conti nui ng

for six and one seconds; - wherein power s difected to the starting
circuit starti I 0. - I QL ] Jod |1
seconds, foll oag%}e%f/&%%%é ﬁ%g?lﬁegg%‘?ﬁg%tse é{%v{aﬁ% W%@ﬁ?‘ﬁgqggé‘gﬁ?"tm# or the
remai nder .0 he, fiy econds during which the nmotor is running. 8. The
toilet sydt &’%%8‘3}1?#]6&%‘?%3‘3{38?% ng to claim?7, wherein the valve
connecting the toilet bow to a squrce of ter admts a xi.mately 2
75 quar e of | S4mEE At pRerisaal arprad Lisalvs SRt G oHADoM us hi ng
cycle. 9. The toilet system accaqording to_cl ai ?11 furt hﬁg, c,o,rrprgi)’s’i ng: a
not or havithg squise of waish deringca flushingicyley, Whereinghe flpshing cygleqis dplsted Py
connected to the nmacerator and discharge punp for effecting sinultaneous
oper at i on opératioreofitie enajaroptartinghet tihe eere aad continping derdfive seconds thesealleyu| at e
operation of the nmotor and the valve during a flushing cycle, wherein the
f1 ushi ng dyldveediby dpening ef thel vilye opraxeetingdire toflettbow! oot ssurcstod maten gtading t i e
zero and '

at time zero plus one and one half seconds and continuing for six and one half seconds;

wherein power is directed to the starting circuit starting at time zero and continuing for

five hundred milli seconds, followed by power being directed to the running circuit for

the remainder of the five seconds during which the motor is running.

8. The toilet system controller according to claim 7, wherein the valve connecting
the toilet bowl to a source of water admits approximately 2 1/2 quarts of water into the

bowl to flush the bow! during the flushing cycle.

9, The toilet system according to claim 4, further comprising:

a motor having a starting circuit and a running circuit and operably connected to
the macerator and discharge pump for effecting simultaneous operation of the macerator
and discharge pump; and

a timer to regulate operation of the motor and the valve during 2 flushing cycle,

wherein the flushing cycle is initiated by operation of the motor starting at time zero and



- 7 0 CT 2004' 13 continuing for five seconds thereafter, followed by
opening of the valve starting at tine zero plus one and one half seconds
and continuing for six and one half seconds; wherein power is direqtq W
the starting circuit starting at tine zero and continuing for five !
hundred mlli seconds, followed by povygr being directed to the running
circuit for the r i nder qf ,the_fi econds duri whi ch the notor is
unning.  160MIRREE STV eipd vt PUPVET Bh e mgiaiie VYA S TR ¢ her
conprising a nornmally open switch ope,rably connected to the tinmer, the
Ctimer init PP PG ORI N BHI spronds and qapmipgor sik andongdBH seqoadtir e of t he
normal |y open switch. 11. The toilet systemcontroller according to claim
9, further conpwhesgimgpoavesds edinstted topbe stringe oingietc stading catt time tZerpeandand t he
valve, the tinmer initiating opening of the solenoid and the solenoid in
t urn openi pentintieg \fod fiee atindredreniltieseoorplsu followed dwchovee bemigf dieednolshe 12. The
toilet systemcontroller according to claim4, further conprising: a notor
operably camn@gicRéhif for thbeenfakeiRf SfltRe fiv Wdcahids GltBipGehi P mofdk isrhisd. | NY
si mul t aneous operation of the macerator and di scharge punp; and a tinmer to
regul ate operation of the notor and the valve during a flushing cycle,
wherein the flushing cycle is initiated by operation of the notor starting
at tinme ze a tol QLM i N2 REHE o by
openi ng of q?hen&aelt\%gas? a%?gré&daﬁtér%éic@ ze(r?:(r)ﬂgl%s ongzcgnﬁﬂd]sz)iﬁg{@' seconds
and conti nyj : ' f..sec ’ .e] I el Lrected to
a starting .{ﬁgg{ﬂl O%Mﬁg&%gﬁ%rt}a?{‘eaﬁﬁhglgg@c{%@%%ﬁw}gﬁ&f@n |Hr%§ ng for
five hundrgdlenlill I |closecoEtdn? f ol.l owed bt\é power being directed to a running
circuit of YW POBCISPUF SF P ARTPUN PRI Bt the five seconds during which

the nmotor is running.

11.  The toilet system controller according to claim 9, further comprising a solenoid
operably connected to the timer and the valve, the timer initiating opening of the solenoid

and the solenoid in tumn opening the valve at time zero plus one and one half seconds.

12, The toilet system controller according to claim 4, further comprising:

a motor operably connected to the macerator and discharge pump for effecting
simultaneous operation of the macerator and discharge pump; and

a timer to regulate operation of the motor and the valve during a flushing cycle,
wherein the flushing cycle is initiated by operation of the motor starting at time zero and
continuing for five seconds thereafter, followed by opening of the valve starting at time
zero plus dne and one half seconds and continuing for six .and one half seconds;

wherein power is directed to a starting circuit of the motor starting at time zero
and continuing for five hundred milli seconds, followed by power being directed to a
running circuit of the motor for the remainder of the five seconds during which the motor

is running,





