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1. Field of the Invention

The present invention relates to a device and method for monitoring the flow
of liquids and, more particularly, for monitoring the flow of urine in a urinal, such as
a waterless urinal, to determine when a trap cartridge needs to be changed' or

serviced.

2. Description of Related Art and Other Considerations
Waterless urinals, such as are disclosed in United States Patent

No. 6,053,197 and United States Patent Application, Serial No. 09/855,735 (filed
14 May 2001), typically use a water trap in which a low density sealant layer covers
a small amount of wastewater remaining in the urinal trap. - Such urinals
conventionally do not have a flush mechanism; therefore, some amount of
wastewater will remain in the trap at all times. The sealant layer prevents odors
from escaping from and through the wastewater. Any slow draining of wastewater

from the trap or blocking within the trap or sufficient use of the urinal to cause the
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*166166 WO 02/ 090673 PCT/ US02/ 14612 2 supply of sealant to be
significantly dinminished, will result in unpleasant odors. Therefore, it
I's Inportant for such urinals to be cleaned and serviced regularly, and

especially ining slowy, and a need exists for de LA when t he
condi ti onswmqg%g‘%ggni ng and servicing pertain. SUWARY g%@@ﬁ?f&hl ON
These and ot her problens are successfully addressed and overcone by the
present invention, along with attendant agvantages. The present invention

enpl oys an electric device, including a P and associated algorithm to
monitor urine flow through the cartridge trap. Measuring the dt#}{ation of

such flow andsupply ofieealent tx be isignificandy diminiaheds wilkeegulf; il ungiaas . Adors; n,
and ol orts a TERIRIER. e inepaPRaFU IAGHS b IAnEd B ReBcRy SR Y ARG
l'i gh h i | ' ' iah. i I : W4 4

el ctri cal |y CRRAARD: Yol Sp43g bonR, 858 ited e h 8 IF Lol gfihBy whel S
spaced net al ﬁ@i%ﬁgpggghgagﬁeiﬁgﬁwgwpl ch all ows the nmanner and

exi stence of r aims and advantages, as well

as a nore conpl ete understandi ng of the present invention, will appear from
the foll owi ng expl anati on of an exenplary enbodi nent and the acconpanying '
drawi ngs thereof. BRI EF DESCR SUMMARY OFHEHERNWEMHON G 1 is a perspective
view of the present invention depicting a renovable trap utilized in a
urinal with a I|iqui Theseandrether problems asisugeessiufly addrgssed agd gvercome by

cross-sectional view of th resent . inyentign jllustrated in Fl 1: .,
the present invent?onl? a?ong wntl'1 a tenéarﬁ ac]van ages. e presenﬁnvehtlon

employs an electric device, including a PROM and associated algorithm, to monitor
urine flow through the cartridge trap. Measuring the duration of such flow and the
number of times the urinal is used will determine, in accordance with preset criteria,
when servicing or replacement is needed, and alerts a janitor or repairman or other
service person by a warning light or other signal. Because urine has a high mineral
content, it is electrically conductive, effective to complete circuits between closely
spaced metal contacts coupled to the PROM, which allows the manner and
existence of the urine to be detected.

Other iaims and édvantages, as well as a more complete ._ﬁnderstanding of
the present invention, will appear from the following explanation of an exemplary

embodiment and the accompanying drawings thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the present invention depicting a removable
trap utilized in a urinal with a liquid flow meter installed therein; '

FIG. 2 is a cross-sectional view of the present invention illustrated in FIG.

FIG. 3 is a perspective view of the liquid flow meter taken from its exterior

or cover,



FIG 3 is a perspective viewof the liquid flow neter taken fromits
exterior or cover; WO 02/090673 PCT/US02/14612 3 FIGS. 4 and 5 are side
views of the exterior or cover of the liquid flow neter, with one taken 90
fromthe ovbe2/n9k13G. 6 is an electric schematic di agram dfCT/URH204612 he
liquid flow neter; FIG 7 Is an expl oded perspective view of the present
Invention; FIG 8 is a perspective view of the liquid flow neter depicted
in FIG 3 with its outer cover renoved t@ disclose the interior conponents
thereof; FIG 9 is a top viewof the liquid flow neter; FIG 10 is a

bot t dly | opldg, vi e L oui ; t hat
dopi oted In FIG OrF (8% ¥y oo %ng#%@ng{dV%gsﬁstg%@ﬁm? HAvitire  ha

nmeter, wth angtefi With oReitakenigdedrorAthd bthert he other; FIGS. 13 and 14 are
perspective views of the respective negative and positive battery clips

used in the |iquid FIG isenesledtiit schematicidiagrarm 65the/ofthe liuidflowtmetera
perspective view of the sensor contact clips enployed in the liquid flow
neter illustrated iRIG:I73s.angexpioded perspective view ofthe presentdmeantiodepi ct i ng
the algorithmutilized in operati.n he i qui.d flow neter, of t resent
i nvention; and FI G Fi38i8 GQW’VSE{BWWQ#‘Q W&W‘H@’Qﬁﬁ?é%ﬂ@g in g&-%w' h
progranmm ng the computer chip . used inghe liquid flo ter. DETAI LED
DESCRI PTI ON E-’t%‘t't&FE%YV rernovedts dR6s8 dlives *pompgneits el +ap 20
such as disclosed gy @@‘éetbﬂwwaf‘ﬁfé IHﬂiéﬁcﬂNﬁi&éFS Patent No. 6,053, 197
and Uni t ed- ) '

FIG. 10 is a bottom, upwardly looking view of the liquid flow meter, taken
90° from that depicted in FIG. 9;

FIGS. 11 and 12 are side views of the liquid flow meter, with one view
being taken 90° from the other;

FIGS. 13 and 14 are perspective views of the respective negative and
positive battery clips used in the liquid flow meter illustrated in FIGS. 7-11;

FIG. 15 is a perspective view of the sensor contact clips employed in the
liquid flow meter illustrated in FIGS. 8-12;

~ FIG. 16is alogic flow chart depicting the algorithm utiliied in operating the

liquid flow meter of the present .i-nvention; and

FIG. 17 is a chart setting forth the variables for programming the computer

chip used in the liquid flow meter.

DETAILED DESCRIPTION
Accordingly, as depicted in FIGS. 1 and 2, an odor trap 20, such as

i disclosed in above-mentioned United States Patent No. 6,053,197 and United-
States Patent Application, Serial No. 09/855,735, comprises a cylindrical housing
22, a bottom portion 24 and a cover or top portion 26, which define an interior 27.
Internally, odor trap 20 includes a vertical baffle 28 secured to and extending

downwardly from cover 26, a sloped, generally horizontal baffle 30 secured to



States Patent Application, Serial No. 09/855, 735, conprises a cylindrical
housing 22, a bottom portion 24 and a cover or top portion 26, which )
define an interior 27. Internally, odor trap 20 includes a vertical baffle
28 secured tending downwardly from cover 26, a ﬁm erally
hori zont al ‘%QP?/P%G% secured to WD 02/090673 PCTI US02/ 14612 4 %/’é“r%?ilqcal
baffle 28 and an overflow riser 32 extending upwardly from bottom portion
24. Overflow riser 32 conprises a walled sgction to forma discharge path
from Interior 27 of trap 20 through an exT’t 34 which Is coupled to an
external drain S e n entry 36 forns_an opening Into _interior 27, The
Interior Is ad&mﬁ%&?&@aﬁaa% AW EIser extﬁﬁgmgwyvaédly.frpw@@tmp@wn
such as a m xtyre,.of -wat er 40 oi |

substance Tl o OVBEICH ﬁ#q{gbﬁeé‘rﬁhﬂs%’aﬁ@é’?vaﬁéd SretBarEromn e Siaige 26 KSBLon
and 1 ows. at of HAr 2hcsiote 252fird Bhaf BR RANHRY 1 S9HBRL E Bkl ety o

and out of theyaEph Ahashtnd 38 98 aRdoenitd infeQM@riord7] s further provided
with a central P’)g/ positionreyii openi ng X? %surrounlgeg by entry 36. As

| I lustrated general I'The intdridESs adagied turatain gr coridaictivieliquild 381e.gl, Grastéwker a
liquid flow neter 50 is adapted to be secured to odor trap 20 at cover
openi ng 42. $Spebiasiacnixtyre afwater ahd urineporowhitbd saealdant tayen 40 oboilyssubstance
conprising a post 54 termnating in a-pair of tangs 56 bul bous bosses 58.

bCover openi ng ﬂ!PEtSang\cﬁgﬁﬁinQ'thaW@tﬁYgB%ﬁWﬁ@quéfﬂmdihﬁ-?ﬁgi leﬁr’]@e 05 nperieni t
58 t 6 t t t t :

opent ng_and  RBRBIASHE RS tioAniasses tTpush RoalRt ive A A dowscaiop ang

odor trap 20. bgﬂ%affwl ngﬂ%'é‘b 6h rltg%ﬁrngngﬂ &%rh&lvlrisgp 59 Jrlldot‘a'\(.lt%?ttﬁé o%gr Itrsép

shown In FIG
through exit 34.

Cover 26 is further provided with a centrally positioned opening 42,
surrounded by entry 36.

As lllustrated generally in FIGS. 3-5 and in greater detall in FIGS. 7-15, a
liquid flow meter 50 is adapted to be secured to odor trap 20 at cover opening 42.
Specifically, meter 50 is provided with connector 52 comprising a post 54
terminating in a pair of tangs 56 bulbous bosses 58. Cover opening 42 and post
54 have approx:imately equal diamieters to pérmit bosses: 58 to pressed' tangs 56
together as they pass through the cover opening and thence to snap outwardly to
latch the liquid flow meter to odor trap 20.

The electric circuit embodied in liquid flow meter 50 is shown in FIG. 6.
The driving mechanism of the meter is embodied in a microcontroller 60, such as
a 12LC508A-04/SN microcontroller, which is one of a PICD12C5XX family of
microcontrollers from Microchip Technology. The PICD12C5XX is defined as a
family of low-cost, high performance, 8-bit, fully static, EEPROM/EPROM/ROM
based CMOS microcontrollers. It employs a RISC architecture with 33 single

word/single cycle instructions. All instructions are single style (1 ps) except for



The driving nmechanismof the neter is enbodied In a mcrocontroller 60,
such as a 12LC508A-04/ SN m crocontroller, which Is one of a PICD12C5XX
famly of mcrocontrollers fromM crochip Technol ogy. The PI CD12C5XX i s
defined aswveo2d@muisl y of | ow cost, high performance, 8-bi tpctfusobsyssss ati c,
EEPROM EPROM ROM based CMOS m crocontrollers. It enploys a R SC
architecture with 33 single word/single cycle instructions. All
instructions are single style (I ps) excegt for WO 02/090673 PCT/ US02/ 14612 -
5 program branches which take two cycles. The PICD12C5XX i ncl udes 12-bit

compr ess on. RIS ScheRihich BRetE XIS THE PICDFat e et des 12 i
pi ns (nunber sinktruétionswhith afo Higﬁﬁl sytméatieal; Fe"suﬂfnﬁlﬁQ‘.‘Pb@&’e E:Bmgré%@ioh. of |
contact sensor probes 62 and 4 at” thelr respectlive contact polints 62x and

64x respectively byMisteconttoller 8016 frévided With eight inpat &ipltpdt pihs iidhbers 1-
resistor 66 to a LED 68 through the Internediary of |eads 67, and pin "1"
i s coupl ed toS)ainydﬁcttpinsf“G'bamg'r‘T""ave:coupled te apairaf cantacBsendar probas62iand
battery, e.g., CR1220. The couplings to the positive side of battery 70 is
through a conééatiheis reapactive rantastpalnts 82x and Bixrespestiyrly byleads GRiang A4t ed

Sou s 1o PHES e e B L8 ol it
78V;|ﬁ§ 700 | lgetR 8T A Bl BRRERIAS o sy BN R B Y S L R 1
coupl o4 o polIRREbAE. STR1ENY, THEEBAInoRlo 1RO PO Bideldf Beltiry F0ls . 1,
76. Functi oni fagouth 4 B6nHBClOAIEVRB TN INgRNel tbimifl, Féddectivslg degigﬁﬁfédft%itehﬁ" ow.

The various connections anong the several electric conmponents includl ng
mi crocont r ol | gip (pOsitive)TOmnd70diea" & (sae FIGS. T-4).STha chifplings t thetegative

negative side of battery 70 is through a connection device having two termini, respectively
designated battery clip (negative) 70 and 70b’, b” (also see FIGS. 7-14). These
termini act both as clips and as electric connections alded, for example, by
soldering. LED 68 is coupled to power source 70. Pin “8" is grounded, as
designated by indicium 76. Functioning of the microprocessor and its circuit are
described below. ‘ _

'Tl'h’é various cbnnections émong the several electric chponents including
microcontroller 60, sensor probes 62 and 64, resistor 66, positive and negative
battery clips 70a and 70b are enabled by a circuit board 78. Where needed,
insulation is provided, such as by a clip insulator 80.

As best shown in FIGS. 2-5, sensor probes 62 and 64 are positioned in
liquid flow meter 50 so that their exposed termini 63 do not extend to the bottom
surface (designated by indicium 65) of the meter and, therefore, are spaced from
cover 26. This spacing of termini 63 avoids undesired closure between the probes,
shouid, for example, the level of the liquids in odor trap 20 rise during use through
entry 36 in cover 26. Further, the spacing between termini 62c and 64b and

between termini 62b and 64c, in particular, is limited to a minimum distance to avoid




battery clips 70a and 70b are enabled by a circuit board 78. Were needed,
I nsulation is provided, such as by a clip insulator 80. As best shown in
FIGS. 2-5, sensor probes 62 and 64 are positioned in liquid flow neter 50 -

so that thgj ed termni 63 do not extend to the bot ce
(designateg)({)%/zﬁﬁ“n)@?ci um 65) of the neter and, therefore, té’?g}us?g%{é‘(é from

cover 26. This spacing of termni 63 avoids undesired cl osure between the
probes, , should, for exanple, the level of_ the liquids in odor trap 20 rise
during use through entry 36 in cover 26. &urther, the spaci ng between
termni 62c and 64b and between term ni_ 62b and 64c, in particular, is
limited to a whintentionai caniactdherebgeiween ity examples phdmplateich syaslkeyigtes that

uni ntentional contact thgrebetmeen or exanple, of droplets of wastewater

that have nofayxBetRASSRAYIGHIBANITY 385, Reference is now made to FIGS. 16 -
and 17. FIG 16 ill rates {l OfH Oyl '

nmeasuring the acti v%(%%%gﬁgetiétﬁgﬁ{ '&'68&%8&&# ﬁgrbdji'g F'ﬁélgq'g'ﬁ%@geasﬁ ;H/ggP Wtotgr ne
used in the fgal ' | Symair ' | g2 STHEL ect
'he.pr esence DPIGdIn gnsinbEHE meaduitiPiieactUiGe bEAIARG RS2 TH P\
or "Counter #giossarlyfiéring isdctinttab folloWRg ispf uses "Use Tiner” or "Tiner #1"
- A Use Tinmer &%te mnes the period of time between initial fluid contact
and when the next fFusetednisads when the sensarmontatts déeotthagessenca abaditichge
is when fluid is detected by the sensor contacts continuously for a

speci fied amount of ti muithin Blspeifigd periedrof tisie.” Ti ner #2" - Bl ockage Ti ner
records records the duration of contiqygus flvi% Qrefenc% bg t he sensor
cont act s. “Use Counter” or “Counter #1" - Counts the total number of uses

“Use Timer” or “Timer #1" - A Use Timer determines the period of time
between initial fluid contact and when the next fluid contact can be
recorded.

“Blockage” - A blockage is when fluid is detected by the sensor contacts
continuously for a specified amount of time.

“Blockage Timer" or “Timer #2" - Blockage Timer records records the
duration of continuous fluid presence by the sensor contacts.

“Blockage Counter” or “Counter #2" - Blockage Counter records the
-number of blockages as determined by Blockage Timer, when the
timer exceeds a specific minimum amount of time.

Further, in the following exposition of the algorithm, the term "X" indicates time
which is a programmable variable, to which reference is directed to FIG. 17.
Operation is assumed that meter 50 is In an inactive “turned-off" condition.,
Operation commences, as shown in enclosure 100, when urine flow contacts
sensors on indicator or meter to activate the system. As shown in enclosure 102,
counter #1 in microprocessor 60 records one use. Counter #1 will not record
another use for "X1" amount of time or if probes 62 and 64 are submerged. If, as
depicted In enclosure 104, the urine maintains contact between the probes for a

time longer than an "X3" period of time, counter #2 records one blockage. in the



"Bl ockage Counter"” or "Counter #2" - Bl ockage Counter records the .nunber
of bl ockages as determ ned by Bl ockage Tiner, when the tinmer exceeds a
speci fic mninmum anount of time. Further, In the follow ng exposition of

t he al gor iwbDmp/o9de® term " X' indicates time which is a pregmeswaidie
variable, to which reference is directed to FIG 17. Operation is assuned
that neter 50 is in an inactive "turned-off" condition.. QOperation
commences, as shown In enclosure 100, whep urine flow contacts sensors on
indicator or neter to activate the system As shown in enclosure 102,

t #1 | ' # . d
Cother use (R Sl B8 TR ((epbiecCrae blbiagerelisTid huider of finds 0!
If, as depi opdebitiviile LEDES PSS td Mdicatd & BIgERAES. SASShedMInasticidaareaes, t he

probes for a tine |onger than an "X3" period of tine, counter #2 records
one bl ockage fiashinghcoMinues/ D fawePiS TéexhE8tetd6rlidseét isnactivatdde pHoweverjtds ned
i n enclosure 106, if blockage occurs "X4" nunber of tines consecutively,
LED 68 f| ashgmintedioutiircenclosure 132 kibblockage dorsmotiascarfor O4Trmumier of timesshi ng
continues until power is exhausted or reset is activated. However, as -

poi nted out iaensaeutivaly. counter #2fesatetxBge does not occur for "X4" nunber of

et osur o 350-" wheraEHG p SRk EREh S0k Brdao Vhgh BRll ety BlePhatis '
| f | fou ' VAL u N S

|| hecyel e of it S hetGF3ng oo ot NGNS LERS 68 KoactRbidh R PR8 by #Sdkorly
encl osur e 108ano"?6e7(“j' _tih%?eé m%é,yggﬁgpww&% probdd s%&f%t&th@ﬁ@diéﬁtﬁﬁ?d’fn

reset_is acti va ) _ pceeds to that e _race I'n encl osure
114, if the réefdsurd CUBURKati I8, ASShiNG cbMtiniedlnth powdhas exhaustbd tdreresenisor
r

contacts are closed "X8' nunbe
activated.

The next step proceeds to that embraced in enclosure 114, if the reset
feature is active in progress, that is, if the sensor contacts are closed "X8" number
of times within 4 seconds, the indicator/meter 60 will proceed to a warning state.
If the sensor contacts are closed "X8" number of times within 4 seconds again, the
indicator will reset. Finally, as circumscribed in enclosure 116, if reset is activated,
all counters are reset to 0. _

Op;ionally, as sef fortr; in enclosure 1 18, LED 68 will single flash for "X2j"
time per use.

Several materials may be used in the present invention. The cover shell
may be made of any number of thermoplastic materials such as ABS or
polypropylene plastic. The electronics are held in place in the mold by the location
of the LED and the sensor contact points. Although Injection molding is one
method of encapsulation, other methods could be used successfully, such as
potting and cold injection.

The present invention is installed by placing the split ball stem (connector

52, post 54, post 56, pair of tangs 56, bosses 58) located at the base of the



of times within 4 seconds, the indicator/neter 60 will proceed to a warning
state. If the sensor contacts are closed "X8" nunber of tinmes within 4 -
seconds again, the indicator will reset. Finally, as circunscribed in

encl osure 6 Ié eset is activated, all counters are r
Opti onal | y,w%%mg tVEfort h in enclosure 118, LED 68 will sing éUsﬁ)ﬁgghz for

"X2" tinme per use. Several materials may be used in the present invention.
The cover shell may ,be made of any nunber of thernoplastic materials such
as ABS or pol ypropyl ene plastic. The el eBtronics are held In pl ace In the
mol d by the location of the LED and the sensor contact points. Although
I nj ecti on noliddicgtarintomeountisoiete 42 logaled i theganter ofsiralahales 3fherthedap 8f ve

used successfully, such as potting and cold injection. The present
I nvention is ¢aver 8f thae q&eaci ng the split ball stem (connector 52, post

iyl
54, post 56, pair of, tangs .the base of the WO
02/ 090673 PCT/ Cisoz/ i BEsen? fyeBAGHE FereEs iho(?ﬁ%ﬁg%%%bl e 42 located in the
center of drain holes O’F’atcﬁggéeds?_l”raiﬁsta o tHo Iid 6t the6artididethe Theicatops ent

i nvention operates In three st Packaged: Preinstalled into the lid

of the cartridge, the indi ¢pastive Bt iregkleep mode.i n a sl eep node. 2.
Installed: Indicator and cartridge is installed In a urinal and ready for

first urine contact. N@.i nfustalied: indicatorandcadridge is installedia a Uios and ready

programming. 3. Initial Fluid Detection: The high m neral content of the

urine (or water, which hadorfinsbudee cnnh@t.awcx:b%emt)onm stogashsave forithe
ROM programming.

3. Initial Fluid Detection: The high mineral content of the urine (or
water, which has a lesser mineral content) will complete the
circuit between the sensor probes, powering the chip and
allowing information to be stored.

In one embodiment, the algorithm of the Fluid Detection state, as noted
above, is as follows: |

1. Upon each detection of fluid, “Use Counter” will increment by
(1),' and “Use Timer” records Duration of ﬂujd detection. The
“Use Counter” will not record another ;Jse for a short,'i
predetermined amount of time (e.g., 50 seconds) to avoid falsely
recording two uses, when only one use should be recorded or
as long as the fluid is still present).

2. K humber of uses (Use Counter) is greater than the
predetermined number (in one embodiment, 7000), the unit
activates Change Signal (continuous or flashing LED).

3. If the Time Duration of fluid detection is greater than the

predetermined value (in one embodiment, 75 seconds),

Blockage Counter increments by (1).



circuit between the sensor probes, powering the chip and allow ng

I nformation to be stored. In one enbodinent, the algorithmof the Fluid
Detection state, as noted above, is as follows: 1. Upon each detection of
fluid, "UswoGousem " will Increnent by (1), and "Use Ti nectus@assids
Duration of fluid detection. The "Use Counter” will not record another use
for a shprt, predeterm ned anount of tinme (e.g., 50 seconds) to avoid

:fal sely recording two uses, when only ong use should be recorded or as
long as the fluid is still present). 2. If nunber of uses (Use Counter) is

greater than the predefernp Fathl ' Y/ nit
activates Change Si gna?’(c?n@?% S gl#ntﬁggﬁfﬁa%gb@mqefd @&‘gaelri(w;snél
Duration of fluid detecti opm n e ' eyhit N
one enbodi nent, 75 secondsl)é,mtﬁ)gi&ggﬁgégse) %@Snttﬁe%@i rﬁ?gﬁg?ﬁ”’%@f&%g]ﬂ%ﬁﬁ ‘
02/ 090673 PCT/ US02/ 14612 9 acivate$ CBangé Sighal(ELASH).equal s the predeterm ned
nunber (i n one enbodinent, 3) and these events are consecutive, unit
activates Change Si gnalS.( Fifathg .predetermined pusdber cofriBirnkaganBventsf isBinot kage
Events is not consecutive then the Bl Oﬁléﬁe Counter wil] reset to zero. In

an al ternative enbodi ment, Cansecidive then pekagedyounter will reset to zafo.dur at i on
O oW s 1 ess L Mo S ARR embSiingH ) FosefFsstis T Bidiided:! ue (1n one

1. If time duration of flow is less than one second, very short
predetermined value (in one embodiment, 0.5 seconds), clicks
the Reset Counter once, and tracks Reset Time.

2. If the Reset Counter equals a predetermined value (in one
embodiment, 10) and the Reset Time is less than or equal to a
predetermined value (in one embodiment, 5 seconds), all
counters are reset to zero.

3. If Reset Time is greater than a predetermined value (in one
embodiment, 5 seconds) resets Reset Counter and Reset Time
to zero. . .

In a related alternative er‘:nbodiment. a fe‘atuire is provided to signa:l if the
urinal is blocked: If time duration of flow is greater than a very fong predetermined
value (in one embodiment, 75 seconds, for example), the unit activates Change
Signal.
| In an alternative embodiment, the présent invention will give a Change
Signal triggered by a total time in service.

1. Upon Initial Fluid Detection, Powers Chip-and initiates Duration
Clock.

2. When Duration Clock reaches a predetermined number of days

(in one embodiment, 90 days) activates Change Signal.



t he Reset Counter once, and tracks Reset Tine. 2. If the Reset Counter
equal s a predeterm ned value (in one enbodinent, 10) and the Reset Time'is
| ess than or equal to a predeterm ned value (in one enbodi nent,

seconds), all counters are reset to zero. 3. |If Reset Ti ter than
a predet erWPA¥P%H ue (in one embodi ment, 5 seconds) ﬁ?%ﬁéﬁ?@unter
and Reset Tine to zero. In a related alternative enbodl ment, a feature is
~provided to signal .if the urinal is,blocked: 1f tine duration of flowis
greater than a very long predeterm ned J8I ue (in one errbodi ment, 75
seconds, for exanple), the unit activates Change Sig In an alternatlve
enbodi nent, the prdsenothanalémna'we embedigiens th%lP'@ﬁQﬂ'@BtenQpQrYﬂl' flash R EERY by
atotal time in service, 1. Upon Initial Fluid Detection, Powers Chip,and
Initiates DureYenbimedi®iuse " wien Duration O ock reaches a predet er ni ned

057 ban6a Pt usher 102" 1gPeh FRIHPRBRHE doabey I ShpcHRMR SR AL, o
Intention will flash an LER, ﬁg)e{?yg&lb% th% f}s?:gbrb %ﬁ«rc;g 1888 Firash Sig nal

Det ECtIOI’l activates |n-Use secon to indicate t e
device is working. In-Use fgh élre‘“sa@abon&ﬁ@bﬂFl@idBéﬁcﬁonpon end of Fluid

Detection. In the another alterative enbodi nent, the present I|Invention uses
a second in the another alterative embodiment, the present invention uses a second
LED to provide an in-use signal, and the first LED for overfill. The two LED's may
employ different colors. Further, different colors and different LED’s may be used
for different signals.

The device can be employed in a flush urinal, by connecting it to a solenold
valve that cuts off the flow of flush water in the event of blockage. The connection
may be by hard wire or transmitter and receiver.

Although water has a lower mineral content and will work, a properly
adjusted sensor is needed to determine the difference between water and' urine.
Thus, in an alternative embodiment, the resistance limit is set so that water, which
may be uséd to flush out the system, is not récognized, but urine is.

Although the invention has been described with respect to a particular

embodiment thereof, it should be realized that various changes and modifications

may be made therein without departing from the spirit and scope of the invention.



LED to provide an In-use signal, and the first LED for overfill. The two
LED s nmay enploy different colors. Further, different colors and different
LED s may be used for different signals. The device can be enployed in a
flush uri MaD,0283068onnecting it to a solenoid valve that pOTAS@iMezhe fl ow
of flush water In the event of blockage. The connection nmay be by hard
wire or transmtter and receiver. Al though water has a | ower m neral
content and will 'wark, -a properly adjustefl sensor is needed to deternine
the difference between water and urine. Thus, in an alternative

enbodi nent, the resistance limt is SEtCIEgIM%at wat er, which nmay be used
to flush out the system I|s not recogni zed, but urine is. Although the

i nvention hai}%ﬁ_ﬁ%%ﬂﬁﬁﬁjﬁ?d with respect to a particular enbodi nment
thereof, it shou e realized that various changes and nodifications may
be made therein w thout departing fromthe spirit and scope of the

i nvention. WD 02/090673 PCT/US02/ 14612 11° CLAIMS What Is Clained Is: 1 1.

An el ectrlc circui t1.f orAmelectrierairayit forenonitating thetflaveckat least enecelectricallyy 2
conductive liquid t,thuqu? a trag in.a urj nEI to determ ne when the trap
needs to $e oconduglivaliaud thieugh 2 rap in 8 Msinattofiptermine whendae trap seeds tq be

sensi ng the presenge and.durati f the presence of 5 the conductive
liquid a f&ha&?SP@@ﬁsﬁB" P8’H§H%'§9ab| i shed by preset criteria; 6 at |east

one pair pof contact i i d
di sposed to be el e_c% &?@gﬁ@ﬂlgﬁ@&%@%ﬁé g%eérﬁgéﬁ%e?,arﬂ]@rgﬁcgrgwtﬁ%bﬁipnz:e%?
conducti v §hb icBHHGHVE IRid AYH oRURECHR BtRs atatisHed by presiichitder for
I ndi cating the actions
6 at least one pair of contact sensor probes coupled to said microcontroller
7 and disposed to be electrically connected together by the electrically conductive
8 liquid;
9 an indicator coupled to said microcontroller for indicating the actions

10  directed thereby.

2. An electric circuit according to claim 1 in which said microcontrolier
2 comprises an  8-bit, fully static, EEPROM/EPROM/ROM based CMdS

3 microcontroller.

1 3.  An electric circuit according to claim 1 in which said microcontroller
2 records the number of liquid flows and if the number exceeds a second

3 predeténnlned number appropriately activates said indicator. | o



10 directed thereby. 1 2. An electric circuit according to claim1 In which
said mcrocontroller 2 conprises an 8-bit, fully static, EEPROM EPROM ROM
based CMOS 3 microcontroller. 1 3. An electric circuit according to claim
| I'n which said mcrocontroller 2 records the nunber of lj '051 16(! ws and

i f the nunB@P283%€%eds a second 3 ' predeternined nunber S?z‘wod%. ely
activates said indicator. WO 02/090673 PCTI US02/ 14612 12 1 4. An electric
circuit according to claiml in which: 2 said mcrocontfoller, said contact :
sensor probes and said Indicator are 3 Hdused in a liquid flow neter
enclosure; 4 said trap includes an entry and an exit for respectively

recei vingfand 5 didchamelegtricteircuit acdordingdo elatimudinmbicls said entry for
receiving said liquid flow nmeter; 6 and 7 said contact senso robes are
spaced frdm said ersai§ naicragentiplier; said contaghsensay RIAbeS AP a"a@# @GFCIE&U ¥osure
bet ween the probes by the condugtive liquid. 1 5. An electric circuit
accor di ng3t o hgtﬁpﬁﬂaailm%ﬁ% ?foeﬂ‘:FQfHF% flow neter 2 enclosure includes

a | atchi ng nechani s, ' ' '

el ectric gi rcuit ac%%j 3?%‘@%?%33‘?‘?%h§ﬁﬂcﬁﬂéyﬁs gétycéyn'tiercgli\fi@ ang S
programeg toy ink! - ' trgi 8 iRGsaIdngWafdw raeteense
the 3 Ie%gt ﬁd'%?{?@r?ét@%ﬂggﬁgam%ﬁ?%g? hgmgfjbrg%ér?rb\gr% It go a

predet erngnedydeength of time 4 and If the time of Iiquid contact exceeds
said predetermned length of tinme, to 5 record a blocked condition, and to
appropriayel y acti vgdid coritacti setisonprobeist atehepadddnframesaid enffyositaeture for

condi tions exceeds a predeterm ned nunber. 1 7. An electric gi rcuit
accor di ng8t o aModing &ndesined electrisiclpsuraibeliwesn the probes by the conductive liquid.

5. An electric circult according to claim 4 in which said liquid flow meter

N

2  enclosure includes a latching mechanism latchingly engageable with said entry.

1 6. An electric circult according to claim 1 in which said micrqcontro"er
is programmed to sense flow of the cc;nductive liquid by said probes, to éense the
length of time of the liquid contact and compare it to a predetermined length of time
and If the time of liquid contact exceeds said predetermined length of time, to

record a blocked condition, and to appropriately activate said indicator if the

o O A W ON

number of blocked conditions exceeds a predetermined number.

1 7. An electric circuit according to claim 6 in which said Indicator is
2 activated ifthe preset number of blocked conditions occur without intervening liquid

3 contact of a duration that does not exceed said predetermined length of time.



2 activated if the preset nunber of bl ocked conditions occur w thout
intervening liquid 3 contact of a duration that does not exceed said
predeterm ned |l ength of time. WO 02/090673 PCTI US02/ 14612 13 1 8. An

el ectric cwowmaksoszccording to claiml1l in which said m croponuseRiidenr, 2 i s
programmed to sense flow of the conductive liquid by said probes, to
activate 3 said mcrocontroller when the conductive fluid is sensed, to
record the number of -4 sensed f4ows withqygespect to'liquid contact of the
probes, to count the length of time 5 of the liquid contact that may

evi dence bl ockageg to Li I i vat j Jdndi.cat. i
response 'fl o the bl ogkag%r?gz%’r?ﬁ% r s%"t"a‘s%;ﬁﬁ’rﬁé'ﬁgig‘hB"&‘&‘#’\ngé'&?‘ﬁ'&m@%{a'&% 7
does not eccu PSR td cSARETE lihyel : ke

havi ng a ?eno{/sa%?grrt r a%d g\gﬂg ﬁ%e ga\grdi Egﬁf | ow pgﬂqug %?%183) rog%,g(r)%hﬁ'ﬁtb :

det erm ni Bg v niib@cbnirpllerashsr the cohdactivediuid i sstisedciovachid theaudiber of3
m crocontroll er and a designator for respective effecting of the changing

and 4 sedvi csengeddlomsiwith negpectdo Equid sontact of theeprobeg, thlcountthetiéregtof time 6
activating the mcrocontroller when the urine is sensed; 7 recording the
nunber of Dsenefthefiquicscantaet thatay evidenes atkleckage: to aprropriatelyhastivetessaidi ng
the length of tjnme of the urin (?nt act and any bl ockage and tines 10 of
bl ockage Br od'ﬁé@&tqrﬂéf%”&?,"sﬁlo&ﬁg?mﬁt@? toyeset said micropentaeller ifbiackagen
response to the bl qckage .12 sensing; .and 13 resetting the mcrocontroller
shoul d bl cka%%esn%cﬁ%:fg[l? pée?ﬁ%é'ygfbeﬁﬂﬂﬁ@ps cense ‘P’Ph‘es consecutively. WO
02/ 090673 PCTI US02/ 14612

1 9. Inaurinal having aremovable trap having a urine flow path, a method
2 for determining when the trap requires changing and servicing by use of a
3 microcontroller and a designator for respective effecting of the changing and
4  servicing, comprising the steps of:
5 sensing flow of the urine;
6 activating the microcontroller when the urine is sensed;
7 recording the number of sehsed flows with respect to contact with tpe
8 urine; |
9 sensing the length of time of the urine contact and any blockage and times
10  of blockage produced thereby;
11 appropriately activating the designator in response to the blockage
12  sensing; and
13 resetting the microcontroller should blockage not occur a preset number
14  oftimes &onsecﬁtively.‘- '



14 1 10. A nethod according to claim9 in which: 2 said step of sensing
flow of the urine conprises the step of utilizing 3 contacts positioned in
a path of the urine flow, and activating the mcrocontroller 4 when urine
is sensed; 5 said recording step conprises the steps of c ' first
sensi ng an&'%‘l}?}m%srecordi ng anot her sensing for a presetpgﬁggdr%?“%? time or
If the contacts are 7 subnerged in the urine; 8 said step of sensing the

| ength of tine of the urine contact and aqé 9 bl ockage and tinmes of , -
bl ockage produced thereby conprises the st'8s of 10 determining if the
urine maintains contact Ion%er than a Preset !eng;h of time, and 11
recor di ng t he | ongerlOpeAiraethed acceisingtoLlaime? ineyBicltinci dent ; and 12 said

ZEBi pmto ataingif‘ 8??"%8@53%9‘; 0 soniing Joi af T uig? soiasBos 2o Gieict Wighanen
desi gnat o { oPoBRprRR TG BRI ihe DHEE o, R bellaene e TcdBontoller per
unit of ]47 tle{@;fégd_ﬂ,m% |§%sﬁggﬁ.i nui ng said detector activating step until

or ’

power is eXxhal ( a r'eset is activated. 1 11. A method according to
claim9 i which saisdidr@ssiding'step compfises thesteps of eomitirgasfirstsensingzdaiot 3

pl aci ng the designator is a warning condition if sensor contacts are 4
repeat edl B cl psestdingrarsteér sensing fof at presst amobinh oftipreesrif thengpritacis arene;

5 resetting the time of said counting steps to zero if bl ockage does not 6
consecut i el y submerged iprtbe einenhunber of ti nes.

8 said step of sensing the length of time of the urine contact and any

9 blockage and times of ‘blockage produced thereby comprises the steps of

10  determining if the urine maintains contact longer than a preset length of time, and

11 recording the longer period of time as a blockage incident; and

12 sald appropriate designator activation step comprises the steps of

13 detecting a preset number of consecutive times that the blockage
14 occurs,

15 when the number of sensing reaches a preset number, activating the

16  designator for a preset le_ngth of time and for a preset number of times per unit of
17 | time, and
18 continuing said detector activating step until power is exhausted or

19 a reset is activated.

11. A method according to claim 9 in which said resetting step further
comprises the steps of: : | ' ' '

placing the designator is a warning condition if sensor contacts are
repeatedly closed a preset number of times within a preset length of time;

resetting the time of said counting steps to zero if blockage does not

o G AW -

consecutively occur a present number of times.



