4 Decenber 2003 -1- AUTOVATI C URI NAL FLUSHI NG SYSTEM Field of the

i nvention The present invention relates to an automatic EUDéEan%fE
system Background of the invention Historically, urinals were ed in
the sane way as toilet pans. That is, a cistern was provided and a
mechani cal actuator was used to actuate the cistern when a user had
finished at the urinal. Since urinalS are universally installed in public
conveni ences, places of work, and places frequented by the general public
such as hotels and cl ubs, rather than in the home, urinals are used by
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mell and, particularly since the advent of AIDS, an mcreased perception of hygiene
since all users do not have to come into contact with a mechanical flushing actuator. In
the simplest form these automatic flushing urinals operated on a time basis and flushed
at regular time intervals irrespective of actual use. This therefore wasted substantial
amounts of water. In order to overcome this problem it has been known to install a
remote sensing system which is intended to detect the presence of a user at the urinal
and thereby limit the times of flushing to times immediately after the detection of a
user. |
Such relatively sophisticated systems suffer from a number of problems.
These include the cost of a solenoid valve which controls the flushing operation. The
power requirements of the solenoid valve which must be held open for the duration.of
the flush, dictate that the power be supplied by a 240 volt AC mains supply. This
applies whether the valve is 240 volt AC or whether it 1s 12 volt DC (in which case an
expensive transformer (and rectifier) are required). This therefore necessitates the
provision of two separate trades (plumbers and electricians) at the installation,
especially on new building sites where trade demarcations are more rigidly enforced.
Also the concerns of management about safety are heightened since there is a fear of
use of 240 volt AC power in conjunction with water and metal pipes as potentially
constituting a safety hazard. All these factors contrlbute substantlally to the cost of
installation, the cost of maintenance of such systems and the reluctance to install same.
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2003 -2 Summary of the invention According to the present invention, there

is disclosed an automatic urinal flushing systemfor flushing one or nore

urinals installed together in a gentlenen's toilet, said system

conpri si ngSuramarystfdheiniventiong a fl ush pi pe connected to said urinal (s), an
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an electronic control ClI‘Clllt receiving an input from said sensor, prov1dmg an
output signal to said electrically operable mechanical actuator, and having a stored control
program whereby in response to one or more inputs from said sensor the time of said
output signal is determined in accordance with said stored control program.,

Brief description of the drawings

An embodiment of the present invention will now be described with reference to
the accompanying drawings in which:

Fig. 1 is a perspective view of a prior art urinal installation;

Fig. 2 is a similar view of another prior art urinal installation;

Fig. 3 is a schematic representation of the automatic urinal flushing system of the
preferred embodiment; and

Fig. 4 is a schematic side elevation of the installation of the arrangement of Fig.

Detailed description of the preferred embodiment
Fig. 1 shows a prior art urinal installation in which a gentiemen's bathroom 1 is

provided with three individual stall urinals 2 each of which is supplied with flushing
water via concealed piping 4. The piping 4 is directly connected to a mains water supply
5 via a solenoid valve 6 which is connected directly to the 240 volt AC mains 7.



Fig. 4 is a schematic side elevation of the installation of the arrangenent
of Fig. 3. Detailed description of the preferred enbodi Fi.g. ows a
prior art urinal installation in which a gentlenen's ba?%ﬁ%%ﬁh%eféO&f
provided with three individual stall urinals 2 each of which is supplied
with flushing water via conceal ed pipigg 4. The piping 4 is directly
connected to a mains water supply 5 via a solenoid valve 6 which is
connected directly to the 240 volt AC mains 7. 4 Decenber 2003 -2a Each of
t he uri nal i [ OV with a .corresponding infrared sensor 8 which is
commonl y rrgﬁériﬁ (e)gl ﬂge[ ?“élﬁglg?z Hseipﬁ%vthedo?’mgi %CP‘:JP?P Aegiared ssnser§; which is
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to a contrgli,dgni ' [ J At t ed t he so] enoi alve 6. 4
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to a cont ri&UEhPeuneeedkr g solenoidvalierdy connected to the sol enoid val ve 6.
Traditional practice is for a maximum of three single stall urinals 2 to be
supplied by a single solenoid valve 6. Therefore if nore than three urinals
2 are provided in a given installation, it is necessary to have nore than
one solenoid valve 6 and its associ ated equi pnent. The above descri bed
prior art arrangenent suffers fromthe di sadvantage that the three single
stalls are supplied by the one valve 6 in order to reduce installation
costs. But this increases water usage since all three stalls are flushed
even if only one is used. Since one stall has a required flush vol unme of
approximately 2 litres, significant anounts of water can be wasted. Fig. 2
shows another prior art urinal installation in which like items to those
shown in Fig. | are allocated |ike designation nunbers. In Fig, 2, a
bathroom 30 is provided with three. slab urinals 32 each of which has a
spreader pipe 33 that is individually supplied with flushing water via a
corresponding cistern 31. The flush is controlled by a solenoid val ve 36
which is schematically illustrated as being in the flush pipe. connected
between the cistern 31 and spreader pipe 33.
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expenswe as to include a flow reversal protection valve since the mains supply is
protected by the inlet valve (not illustrated but conventional) of the cistern 31.

The slab urinals 32 require a flushing volume of approximately 2 liires for
each 600mm of urinal length. There is also.a problem in using the valve 6 or 36 to
control the flush volume since in fact the valve time of opening does not directly
control the volume. Instead the volume is determined in large part by the constriction
to flow presented by the pipework 4 including the spreader pipes 33. Thus in general it
is necessary for each valve 6, 36 to be set up o open for a different time (generaltly in
the range of 5-10 seconds) for each installation.

Further problems with the above prior art installations are as follows.

Firstly, the infrared sensors 8. being directly located in full view of the user of
the urinal, represent a tempting target for vandalism. Such sensors 8 are commonly
blocked by chewing gum and like substances which thereby easily renders them
inoperative. In addition, the bathrooms I, 30 in modern times are supplied with hot air
dryers 12 and the heat generated by the use of such dryers often results in false
triggering of the infrared sensors 8.

The solenoid valve 6, 36 (and its mounting bracket) is itself relatively
expensive, typically having a purchase price of approximately $80. Either it. or its
supply transformer, is generally directly wired into the 240 volt AC mains supply of the
building. Therefore the wiring of the solenoid valve 6, 36 requires the presence of an



sensors 8 by using mcrowave devi ces, however these are much nore expensive
and therefore again increase the cost of the installati Fig. g{gfoms a
preferred enbodi nent of the automatic urinal flushing syst "g@E 9 ng to
the invention. The systemincludes a substantially conventional cistern 14
having a flush pipe 15 connected to the conceal ed piping 4 as before. The
cistern 14 also includes a substantially conventional flush valve 16,
which is actuated nechanically by lifting to operate the flushing action,
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As preferred form of cistern and actuating mechanism are those described in Australian

Patents Nos 673,959 and 673,292,

Located immediately above the cistern 14 is an electrically operated actuator
19 which in its preferred form is a door lock actuator from an autornobile. As a
consequence it operates at 12 Volts DC and is of low manufactured cost and high
reliability. The electric actuator 19 is positioned immediately above the flush valve 16
and is operable on supply of a pulse of energy (typically 2A or less for a duration of
500mSec or less) which therefore momentarily lifts the flush valve 16. Thereafter the
flushing water maintains the flush valve 16 in its raised position until the water has
substantially drained from the cistern 14. As a consequence of this arrangement, the
electrical energy consumed to initiate the flush is low and the electrical energy
consumed to maintain the flush for the desired duration of the flush is nil.

Preferabiy, the electric actuator 19 takes the tform of a small DC electric
motor. a gearbox and a rack and pinion mechanism. The moving rack initiates the
flushing action. Preferably the rack moves against a spring which provides a restoring
force. Alternatively, the cost of the spring can be avoided and a reverse polarity pulse
applied 1o the mortor to re-set the actuator 19,

The electric actuator 19 is connected to. and controlled by, a control unit 20 to
which is connected one or more ultrasonic sensors 28. Again the ultrasonic sensors 28

are known from automotive applications where they are used as ranee finders at the



with the actuator 19, the sensors 28 have a | ow manufactured cost and high
reliability. The sensors 28 are used to provide the dri VSeddn ePﬁodfhi cle
with an indication as to the distance between the noving Véhicle and the
stationary |l oading bay. As indicated in Fig. 3, the ultrasonic sensor 28
operates by sending out one or nore uti%rasonic outgoing pulses 21 which
are then reflected froman object so as to create an inconming echo pul se
22. The control unit 20 is supplied with low current (eg 500 mA or | ess)
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The overall arrangement provides a number of advantages.

Firstly, the sensors 28 are very difficult to see and therefore are not expected
to come to the notice of vandals.

Secondly, the cistern 14 is able to have its internal level set at either 2, 4 or 6
litres flush volume. As a result each individual urinal 2 can have a corresponding
cistern 14 (and because of the low overall cost of the zuﬁngement this becores feasiblg
from an installation cost, it certainly being the most economical in terms of water

usage). Or each pair of urinals 2 can share a cistern 14, - The other possibility is for

the_: one cistern 8 to supply three individual urinals 2. This 15 indicated in Fie. 4 by the
three different water heights illustrated within the cistern 14
In addition, the control unit 20 can be arranged so that any detection of a

person for a period less than, say. 10 seconds is not regarded as a positive detection of

a person using a urinal. This in large part overcomes the problem of false riggering

Thus the control unit 20 is not inadvertently triggered by persons walking past the
. L= - 3 = 4

urinal but not using them. Further, the ultrasonic sensors 28, being independent of any

heat, are not falsely triggered by heat sources other than humang such as a hot air

dryer 12. An alternative arrangement, not tllustrated, is 10 mount the sensors 28 in the
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Thus the control unit 20 is not inadvertently triggered by persons wal ki ng
past the wurinal but not using them Further, the ultrasqm 28,
bei ng i ndependent of any heat, are not falsely tri ggeregrt?)e%eﬁI fgé%aurces
ot her than humans, such as a hot air dryer 12. An alternative arrangenent,
not illustrated, is to nmount the sensérs 28 in the 4 Decenber 2003 -6
ceiling and direct sane downwardly towards the step (or simlar) on which
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and operable by a mechanically actuated nmechanism an ultrasonic distance
sensor nount abl e adjacent said urinal to detect the pres I nal
user*within a predeterm ned range, said sensor adapted to %ﬁﬁ%ghgo ne or
nore ul trasoni c outgoing pul ses and al so receive any incom ng echo pul ses
subsequently reflected froman object; an electrically operable nmechanical
actuat or nount abl e adjacent said cistern to actuate said nmechanism and an
el ectronic control circuit receiving an input fromsaid sensor, providing

an out put gﬂ ‘tﬁnfq%tgeel ecttrl cal | g% per abl e mechani cal act uat or, and
having a s ore ¢ont 1o Foghath Hhat f? h response to one or nore inputs
fromsaid sensor the tine of said output signal is determned in

accordance with paid sgpre Qm%?i@tlg ﬁ'h&gﬁ@ stén fgpﬁaﬁﬁ% gﬁr‘]: %S(E‘%"lrr?i}%nﬁ%ﬁ

claiml wherejn said ultrasonic ance nsor an
oper abl e niB&RHs togeth %@@a&eatlelammpbﬁﬁéﬁ%em@mmangs operable froma 12

volt DC supply. a’sclstﬁeh & Thudls ﬁie%ﬁﬁéttedrto%ﬂl ﬁﬂﬂal(ﬁ’j' a& gé Bomifdefld
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electrlcall gerat alca aCtd-}?lt;@ tric motor, a
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of the pr ctronic control circuit, sai
sensor, %%ddgg%b?%@:ﬁ %C%hg t@at?% %%’l cal actuator are supplied
with power fr om%thBIwa]mutilatae@B tsensoe rpowdatiiaragjargntp sailt . urénal hedetysit the as
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circuit includes a battery and said ultrasoni c-distance se

el ectri cal P8¢ %é‘?%ﬁl‘é“ﬁ%’éﬁaﬁ}l’igalﬂgaﬂﬂﬁﬁét #d alsqj WC@V‘E&(?PYH@CQ!@llﬁgrQﬂhOcWﬂWl t
and said baibﬁaguynt&;feﬂe&u@ﬁbm«ujtd: el ectri cal energy froma solar cell
receiving |light frqmt.h ent |.enme The system as. clﬁlmd I n

any one of the parne%g‘aﬁuﬁﬁlyg?l?ﬂrﬂge %egﬁ%rpﬁﬂsag gtor Lﬂ"?%ag’é)ehg agAnt Sl St IQo
mount abl e astuatedaid mechaniisny, aadkl e hei ght rel ati ve to the user of said

urinal. 7. The system@sc chikdBgrchi? tﬁv %%ﬂ% LH%aljd (s M@h@ s d

ultrasoni c di stance sensqr 1.S_noun |ng direct e said
urinal . 4 THpEsigeal wgenl eleetrically operable mechamcal actuator, and having a stored control

program whereby in response to one or more inputs from said sensor the time of said
output signal is determined in accordance with said stored control program.

2. The system as claimed in claim 1 wherein said ultrasonic distance
sensor and said electrically operable mechanical actuator are automotive components
operable from a 12 volt DC supply.

3. The system as claimed in claim 1 or 2 wherein said electrically operated
mechanical actuator comprises a DC electric motor, a gearbox, and a rack and pinion
mechanism to convert rotary mechanical motion into linear mechanical motion.

4. The system as claimed in any one of the preceding claims wherein said
electronic control circuit, said sensor, and said electrically operated mechanical actuator
are supplied with power from an encapsulated battery recharging pack.

5. The system as claimed in any one of claims 1 to 3 wherein said
electronic control circuit includes a battery and said ultrasonic distance sensor, said
electrically operable mechanical actuator, said electric control circuit and said battery are
supplied with electrical energy from a solar cell receiving light from the gentlemen's

toilet.

6. The system as claimed in any one of the preceding claims wherein said
ultrasonic distance sensor is mountable at substantially ankle height relative to the user of
said urinal.

7. The system as claimed in any one of claims 1 to 5 wherein said

ultrasonic distance sensor is mountable in the ceiling directly above said urinal.



8. The systemas clainmed in any one of the preceding clains including a
plurality of urinals each supplied fromsaid flush pipe. The s m as
claimed in claim8 wherein said nunber of urinals is thré@pe %Efég&zystem
as claimed in any one of the preceding clains and including a plurality of
urinals and a corresponding plurality ofg.ultrasonic distance sensors.
AUTOVATI C URI NAL FLUSHI NG SYSTEM Abst r act An automatic urinal flushing

system for flushing one or nore urinals (2) installed together in a

075) | Comnect eq. t 5 sai b RS CRUHERE, fifod SiRe biechaina iits cucliting fa.
mi ns  wat BRralifpef yrinaty cach sappdigt fiopesaid Bushipipet  val ve (18) connected to

salsl inlet pipe o17) \ond SisterhiE SRLLIUANCY yierdfshly MR e Bl B 07

(14), and flush val ve (16) connecte ush pip
operable.bguﬁinechanicalIy actuated mechanism The system also includes an

ul trasoni c di stah@e seMbosysteaBis dEHREIRD Gy 86l HGBO prebbfiny Elaad %ﬁcpingﬁltdﬁﬁg,t

t he presen% h@ﬁi Ogrhqﬁl %ier wthin a ﬁ%fdeternlned ~ange and an

el ectri cal 9 oper ah ety G A pariesponding plprafity ofgytrasgpicidigience seffseent  sai d
cistern to actuate the nechanism An el ectronic control circuit (20)
receives an input fromthe sensor (28), provides an output signal to the
el ectrically operable mechanical actuator (19), and has a stored control
program whereby in response to one or nore inputs fromthe sensor (28),

the tinme of the output signal is determned in accordance with the stored
control program (Fig 3)






