TH' S SHEET HAS BEEN REPLACED WD 98707930 PCI/ CHO6/00284 - 1 Triggering
of a cleaning, ,ventilating and/or ‘disinfecting procedure The present
invention relates to a nethod according to the precharagieszi-hg—clause.pof
Claim1, as well as to an apparatus for 'carrying out thqg Tl BUEETAHAS BEEN
applications of the nethod. A self-cleaning toilet is knquwn f REALAGED fir
CWS International AG Baar, having a toilet seat which rotates after
actuation #0 98A9%&ter flushing system In one version, BHECHBEAG is
triggered by an electrical contact (mcroswtch; |nfrared sensor)
connected to the actuating |lever of the_flushing cistern. In the second
version, the inflowing flushing water,” or the water mains system drives a
turbine which sets in notion, via a generator, the drive notors for the
cleaning and disinfection of the toilet seat. Cenerally, the known
arrangenments have proved successful in practice. However, it has been
found that problens relating to areas of responsibility and conpetence in
respect of install atfimgeands nef it edeaninar ivestidaticw tehd/onstal | ati on
cannot be dealt with by the oréggy%&gcggg%tﬁygﬁegbgéer In addition, the
fact that the control and drive unit of apparatus S connected to the
flushi ng ci-s : . y~specific
nature of the arrangenent, such as unlntentlonally |n|t|ated operatlons
as

The present invention relates to a method according to the
precharacterizing clause of Claim 1, as well as to an apparatus
for carrying out the method and to applications of the method.

A self-cleaning toilet is known from the firm CWS International
AG, Baar, having a toilet seat which rotates after actuation of
the water flushing system. In one version, the rotation is
triggered by an electrical contact (microswitch; infrared
sensor) connected to the actuating lever of the flushing
cistern. In the second version, the inflowing flushing water, or
the water mains system, drives a turbine which sets in motion,
via a generator, the drive motors £for the cleaning and

disinfection of the toilet seat.

Generally, the known arrangements have proved successful in
practice. However, it has been found that problems relating to
areas of responsibility and competence in  respect of
installation and maintenance arise, since the installation
cannot be dealt with by the ordinary sanitary fitter. 1In
addition, the fact that the control and drive unit of the
apparatus is connected to the flushing cistern brings further
disadvantages owing to the highly specific nature of the
arrangement, such as unintentionally initiated operations, as
well as a system-related susceptibility to faults.
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wel a systemrelated susceptibility to faults.

111 VITIEVETTEEETEEEEEEvVE L ererrlr *159159* ~1 1~~~ ~l 1~ ~~~~| ~~~~
111 VITE Il ~II~ *ACTI ON* WD 98/ 07930 PCT/ CHI6/ 00284 Bt
therefore the object of the invention to trigger a physTial¥ ' techni'Cal
procedure only when this is intended by the wuser or op r at ofciofcthe
installation. Instances of triggering due to inconpletée_Tlushing and/or

i nfl ow prot@fAf/€3%8Pe also to be elininated; the procedﬁFE/?%?Qﬁiogﬁﬁggered
nmust take place in an operationally reliable manner. A plurality of

adj acent inflow and/or flushing procedyres nust also be possible wthout
these influencing one another. Furtherfrore, the need for intervention in
the rest of the apparatus region is to be obviated; the responsibility of
the ‘installation and mai ntenance staff nust be able to be clearly laid
down, wi thout .tas ' forei tqg their ; . bei | dito
them The gﬁbf@btgﬁﬁ ﬁ%%iﬁggﬁtgéﬁégg f% a %mﬂ'&??ﬁér dg%b-gigﬁgﬂfefated
appl i cat i opsyshaad / sachminale priocedirecentyiwhan (ges A sinfisreee Py &8Ri eved
by the feafyLes,pf ofLAi¢8rl ofl Nehd 0LR4I NNt TBAL | @ASERNdE et Ct 2 gBer@hgan
acoustic sensor in close proximty to, the, inflow of | iquid c§use3 a
first, spat?afo ANFOTRLELEi W%ﬁ%e?@ﬂ(?ﬁt’r’bﬂqwn ptrﬁgeg%erﬁ B & 5B aPality
of identicat erimsinatkdr seintkwedncestbebergtypirggeert. must take place in

an operationally reliable manner. A plurality of adjacent inflow

and/or flushing procedures'must also be possible without these
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influencing one another.

Furthermore, the need for intervention in the rest of the
apparatus region is to be obviated; the responsibility of the
installation and maintenance staff must be able to be clearly
laid down, without tasks which are foreign to their trade being

assigned to them.

The subject of the invention is to allow further damp-room-

related applications over and above the direct toilet use.
This object is achieved by the features of Claim 1.

The location, mentioned in the claim, of an acoustic sensor in
close proximity to the inflow of a 1liquid causes a first,
spatial and selective differentiation in the event of a

plurality of identical or similar sound sources being present.

In the following dependent claims, advantageous developments of

the subject of the invention are characterized.

The method according to Claim 2 results in an improved
differentiation ©of the triggering sound source from interfering

sources which may be present.



In the foll owi ng dependent claing, advant ageous developnents of the
subj ect of the invention are characterized. The nmethod according to Claim?2
resuits i'n an inproved differentiation of the triggerihg-sound source from
interfering sources which may be present. TH S BEEN RHBIS SEO VOCDBEDZP30
PCT/ CH96/ 00284 3 According to Caim 3, the di nensionijng ofRebeldl | t er| and
thus the nmethod can be optim zed by a spectral anal ysi's. The method
accor di ng W 98Yar%™ i s advantageously suitable for thePEHIGHICAPPER of the
specific procedure. After the calibration, the activation of the
physi cal /technical device can be reproducibly realized in accordance with
Claimb5; in particular, this allows Tﬁ%6np|ete flushing and/ or inflow
procedures to be detected. Qther inflow procedures which occur during use
are also reliably detected as such, that is to say the device cannot be
unintentionally activated. A band filtering in accordance with the
apparatus according to Caim6 is particularly suitable for nonitoring the
flushi ng Adddrdingnto dlsim| 2t boed dimdetsiveibandff theefisher band ebhitged
out st andi ”tgq'é/&‘é@hl:da&% £ & COOM %ldl ¥y A CU L RY) L AhGhRlm, 7. The appar at us
according to alm 8, conposed of four ommercially avail abl e operati onal
anplifiers, is very efficient.

The method according to Claim 4 is advantageously suitable for

the calibration of the specific procedure.

After the calibration, the activation of the physical/technical
device can be reproducibly realized in accordance with Claim 5;
in particular, this allows incomplete flushing and/or inflow
procedures to be detected. Other inflow procedures which occur
during use are also reliably detected as such, that is to say

the device cannot be unintentionally activated.

A band filtering in accordance with the apparatus according to
Claim 6 is particularly suitable for monitoring the flushing

inflow into a toilet bowl.

Active band filter can be realized outstandingly well and

economically according to Claim 7.

The apparatus according to Claim 8, composed of four
commercially available operational amplifiers, is very

efficient.

The electret microphione mentioned in Claim 9 is particularly
advantageous owing to its selective reception characteristic and

its robust design.

An application according to Claim 10 prevents triggering of a

cleaning procedure on a toilet seat at the wrong time. In




The electret mcrophone nentioned in Jaim9 is particularly advantageous
owng to its selective reception characteristic and its robust design. An
appl ication according to Caim210 prevents triggering of a_ cleani
procedure on a toilet seat at the wong tine. In 1TH § i5CHe-?4AS BEBEEN
RE; L+CED WD 98/ 07930 PCT/ CH96/ 00284 4 _ addition, thefe repgulgtbhe gneat
practical advantage of the cleaning and disinfection f
i ndependento 68/01#80 rest of the sanitary installation anRFR/GES66P028%I ear
separation of fields, between sanitary fitter and equipment supplier or
equi pnent technician,. in respect of the fitting and al so maintenance of

t he devi ces being ensured The contraol %f the extractor in a toilet and/or
inthe toilet roomin accordance with Claim1l allows ventilation which is
favourable in terns of energy, and prevents unpl easant draughts. Deodorant
procedures can also e tri m 12, when. t ese, ecess , 1.e.
i nst ances BFPHAPpr SPFT Gt ‘égg‘h srra'f}éerl gfea%oﬁgﬁﬁlncga r O E a% %tgr@l gOSer?fr;%
associ at ecl:lWahhn@r dhﬁaﬁysdnﬁéctmt lkﬁuncgns:om@nebelyel indeperetbntApyl | tha i ons
according 19, CLal J3 680,08 UGN ISHUGR: (WhRs VB! 8T o FOINS WIRLEQDi on

nor eover, tehey ow The “Thel usi on OF urther ¢l eani ng procedures

associ at et ihel{fﬁe deeEweppr sepafpre, fotter pRB| COUiDMeTE: . SWRRLYSE nYF t o

Cdaim 14, deMbrest Wddhndkeadditd oRakhycPr &¥entthe fitting and also

maintenance of the devices being ensured.

The control of the extractor in a toilet and/or in the toilet
room in accordance with Claim 11 allows ventilation which is

favourable in terms of energy, and prevents unpleasant draughts.

Deodorant procedures can also be triggered, Claim 12, when these
are necessary, i.e. instances of inappropriate and material-
consuning regular triggering associated with ordinary door

actuations can be eliminated.

Applications according to Claim 13 can be used to reduce the
water consumption; moreover, they allow the inclusion of further
cleaning procedures associated with the use, for example, of a

public toilet.

According to Claim 14, devices which are additionally present
can be disabled and/or activated in order to allow, for example,

their use only in conjunction with a controlled toilet use.

Exemplary embodiments of the subject of the invention are
described in more detail below with reference to drawings, in

which:

Fig. 1 shows a block diagram of an electronic circuit for

carrying out the method,




can bé disabl 6éd and/or activated in order To alTow, for exanmple, their

use

only in conjunction with a controlled toilet use. Exenplary enbodi nents of

the subject of the invention are described in nore det s wi-4-h
reference to drawings, in which: Fig. 1 shows a bl ock iéﬁ?§H{%ﬁ“&%BEEN

electronic circuit for carrying out the nmethod, THI v SHEET HHSLEEHEN

REPLACED WD 98/ 07930 PCT/ CHO6/00284 - 5 Fig. 2 shows the flom/diagéam

rel ating t¥0 £80383&m which allows calibration and adapP@ati gt ¥rPO¢
sensor and the evaluation circuit to the characteristic of the
sound source, Fig. 3 shows the signal ggtection sequence for triggering a

acoustic

pr oper toi

| et seat cleaning cycle and Ffg. 4 shows a sinplified

representation of a toilet with cleaning and disinfecting apparatus and a
extraction of unpleasant odours at the place where they arise.

targeted

In Figure
This anpli
whi ch are
functi on.
w de- band

1 a coomercially available quad anplifier is denoted by A100.
to A4

fier conprises series-connected operational anplifiers A

Pper @& ed showedtbhacklpn tdiegramstrehafind athi an PACEBREI MGIEB t heir

The serieg9f,amMiahfihesS: i Usn§ ORIpE 881 én SigYl ené OWcosisage

operational amplifier A100; one of the type LM 837N
P sensgp and the eva uatJbon ypc1 rcui to

the
characteristic of the sound source,
Fig. 3 shows the signal detection sequence for triggering a
proper toilet seat cleaning cycle and
Fig. 4 shows a simplified representation of a toilet with

cleaning and disinfecting apparatus and a targeted
extraction of unpleasant odours at the place where

they arise.

In Figure 1 a commercially available quad amplifier is denoted
by Al100. This amplifier comprises series-connected operational
amplifiers Al to A4 which are operated or fed back in the

customary fashion according to their function.

The series of amplifiers thus comprises a single four-stage
wide-band operational amplifier A100; one of the type IM 837N
(National Semiconductors, USA) has proved successful.

This operational amplifier Al00 is fed an input signal e, the
frequency-selective output signal from an acoustic sensor:! the
amplified and demodulated control signal is denoted by S. The
characteristic earthing of the amplifier Al100 is necessary for

electrical and safety reasons.




(National Semiconductors, USA) has proved successtul. Thi s operational
amplifier A100 is fed an input signal e, the frequency-selective output
signal from an acoustic sensor; the anplified and denodul ated control
signal is denoted by S. The characteristic earthing of the anmplifier Al 00
is necessary for electrical and safety reasons. wo 98/ 07930 PCT/ CH96/ 00284
- 6 It is essential for the characteristic of the specific sound source
to be repredugstting3stored. This purpose is served by a ®@&IV/BEHA6/HIR84
program shown in Fig. 2. A nenory value m is preset as initial value in a
non-vol atile nenory (EEPROVM and fed to a decision node D1 and checked for
its plausibility. At one output of the 8etision node D1 is a basic-value
menory M which stores the checked value ml as initial value; connected to
t he second output of DL is a function elenment F1 which is designed as a
status display (LED). . Connected downstreamis a further decision node D2
whi ch checRE ISh&SSERELAL pbeFt tBR, PREASHITISHI6n Ot e W H FectIREk. The
out put of B3ut&e fed be achrvtiidibhyekesred. FRhisamwipeser és seireedpbgne, at

t he out put of . whi.ch a further cision.node D3 chec}:s the signal |evel
and swi tchééih%‘aatcﬂ%‘l B{STT Sg‘g%omrrs lg(dgad time) via F3. After this 200
nms period, a function elenment F4, the electret m crophone, again cones

into operahi QBmody8vaiRde1D4sCRRASEL efls dovnSineaamaBesks at Renstanadillevel
once again; an elenent F5 switches on a delay tinme of
r

500 .
Subsequent P§mOrun (ERERNAt 2RE PEFf §Pme FeCHBETUrRAARL r?q)n?rgﬁﬁk@ﬁ dRr

aver age its plausibility. At one output of the decision node D1 is a
basic-value memory M1l which stores the checked value ml as
initial value; connected to the second output of Dl is a
function element F1 which is designed as a status display (LED).
Connected downstream is a further decision node D2 which checks
the button position, the switch-on state, via a feedback. The
output of D2 is fed to a function element F2, an electret
microphone, at tha output of which a further decision node D3
checls the signsl level and switches on a delay time of 200 ms
(dead time) via F3. After this 200 ms period, a function element
F4, the electret microphone, again comes into operation. Thre
node D4 connected downstream checks the signal level once again;
an element FS5 switches on a delay time of 500 ms. Subsequently,
an element F6 performs 10 measurements, from which an average
value is determined. This average value is fed to an element F7

and confirmed in the element F8, the LED display.

A further decision node D5 checks whether the procedure has been
completely repeated a sufficient number of times, in the present
case, a flushing procedure three times, and a waiting time of 20
s has been observed between the individual procedures. This
period of time corresponds to the minimum time for filling the
flushing cistern. The check is performed by the element F9,
together with the decision nodes D4 and D3. If the check



value is determned. This average value is fed to an elenment F7 and
confirnmed in the elenent F8, the LED display. A further decision node D5
checks whet her the procedure has been conpletely repeated a sufficient
nunber of tinmes, in the present case, a flushing procedure three tines,
and a waiting time of 20 s has been observed between the individual
procedures. This period of time corresponds to the mninmumtinme for
filling th®o P8{&H38g cistern. The check is performed by B¢ CEPEARIRB4FO,
together with the decision nodes D4 and D3. |If the check WD 98/ 07930

PCT/ CH96/ 00284 7 produces a positive result, a single average value is
determned by F10 fromthe three prev18u§ procedures. The foll ow ng
function elenments F11 to F13 have the tasks of adding a safety val ue, of
storing the resultant value, again in the EEPROM and of setting the
signal display. Al the.resultant values are included jn the.n '
Sefting  MPTOMREE i mISbIEE GomIts I ind ity A Erde e ldh GdCaREeRIANE

m cr ophone byl ghal framakysi shidd psevaded drecedutest his case, the signal el
is read in by a control program (main program known per se; F14 sw tches
on the m crophone and D6 checks the latter's si%nal | evel for its mninmum

| evel . usi A§et Helppeied faGdion A1ergpEs vELbe taet@rPnife8 et HESXSl iYr ati on

procedure. abhfih§ea BB NVaEUE] &5 sHIanhghehe Pesiltaah €314k Chgdgselrs the
progran1be|ng execut ed Qhac tg t he |n,pro?r mis generated. The el enments
P15 and F1EPEORHRITH A0S T 0EAPE iR 5 S08F o0n BT 2Y-

All the resultant values are included in the new basic setting
M2.

According to Fig. 3, a cleaning cycle 1is triggered by the
microphone signal analysis illustrated here. In this case, the
signal el is read in by a control program (main program) known
per se; Fl14 switches on the microphone and D6 checks the
latter's signal level for its minimum level using the preset

single average value determined by the calibration procedure.

If the minimum level is undershot, a signal e2 which resets the

program being executed back to the main program is generated.

The elements F15 and F16 connected downstream cause a delay of
200 ms and a renewed switching-on of the microphone. The
decision node D7, together with D6, checks the admissible level
value once again. The subsequent function elements F17 and F18
perform a counting function; they serve, together with a further
delay element F20, which is set to 50 ms, for checking the
coherence of the signal flow over time, D8 checking that the
counters are reset to zero and emitting a corresponding control
signal S 1f the microphone, i.e. the element F19, does not

deliver any new signals.



200 ms and a renewed swi tching-on of the m crophone. The ~déci si on node D7,
together with D6, checks the adm ssible |evel value once again. The
subsequent function el enents F17 and F18 performa counting function; they
serve, together with a further delay elenment F20, which is set to 50 ns,
for checking the coherence of the signal flow over tine, D8 checking that

the counters are reset to zero and emtting a corresponding contraql
signal S iwotgr?zoﬁ?%‘?ophone, i.e. the el ement F19, does nBtT q/\%??eény new
signals. WD 98/ 07930 PCT/ CH96/ 00284 - 8 The control signal S starts the
function elenment F100 with its actuatofs such as drive notors, spray

val ves, etc. In practical application, the circuit arrangenents in Figs. 1
to 3 are located in atoilet with self-cleaning toilet seat, denoted by 1
in Fig. 4. The toilet 1 has a cleaning unit 2 with electronic control. A

cover 5 wi$i RSt Qa2 S€ [ el kN 3.1+ NE ole
is |ocated onttgﬁ%émrersc%ﬂ y%saggzﬁrf}tgbl%ggt tglhﬁg%%rg\?ﬁl%@?mt %‘gégoVéFﬂ-S?F%\Qt S on
the | atteraS4URtPESIIUCH apo@ht &I MOtorhe $ARAY VatVeY, tff€-bowl 6 is a water

inflow 8 for the flushing procedure, which is well known. A corresponding
out f | ow splgnut 10.is_reve in a ﬁart I al cut avva%/wvi ew,, | ocated beside
0

.ed | 2 ,
this is a BoREogtiePlunFBt SRt Miuc tPg CAF P HpROHE ORI S PafGda; BI Pt |y
set back. 3Jhiageniloagtkdneirdehi vierisedn witht pseléigiminiegwhiailidts tedtto a
termnal, Q@lotkh! Mptrahegigspecifically here.

The toilet 1 has a cleaning unit 2 with electronic control. A
cover 5 with bearings for a seat 4 is articulated at hinges 3.
The whole is located on a commercially available toilet bowl 6;

the cover 5 rests on the latter via rests 7.

Located in the interior of the bowl 6 is a water inflow 8 for
the flushing precedure, which is well known. A corresponding
outflow spout 10 is revealed in a partially cutaway view;
located beside this is a bore 9 in which an electret microphone
M is arranged, slightly set back. This microphone delivers an
output signal e which is fed to a terminal, not illustrated

specifically here.

The spout 10 is connected in the customary fashion to a water
supply 11, which leads to a flushing cistern - denoted by H,0. An
extraction pipe 12, which transports gases G to an exhaust-air
nozzle 16 by means of a fan 15, leads transversely into the
water supply 11.

When the microphone M has been impinged by sound in accordance
with the conditions as specified by the program in Fig. 3, as a
result of the flushing inflow procedure, a control signal S is

generated which moves out a cleaning and disinfecting station 14



The spout 10 is connected in the customary tfashion to a Water supply 11,
which leads to a flushing cistern - denoted by H2O. An extraction pipe 12,
whi ch transports gases Gto an exhaust-air nozzle 16 by neans of a fan 15,
| eads transversely into the water supply 11. Wen the m crophone M has
been i npi nged by sound in accordance wth the conditions as specified by
the programin Fig. 3, as a result of the flushing inflow procedure, a
control sigaabs/P7980 generated whi ch noves out a cl eani ngCaANEGRALLIGHBdct i ng
station 14 WD 98/ 07930 PCT/ CH96/ 00284 9 and sinultaneously rotates the
toilet seat 4 in the direction of the arrow via drive notors, which are
not illustrated here. The LED status di §p]’ay 13 is | ocated on the upper
part of the cover of the cleaning unit 2. A customary nai ns connection 17
is wused for the power supply. Al the conponents used are commercially

avail abl e; the  progranmm ng of the EEPROM was |ikew . se done.conventiqnally;
the el ectPBE ?ﬁ“g’rlég%ﬂ‘ésﬂgerc?t(attﬁﬁeg‘\m %A\évgf??%rﬂ ﬁé‘n&g‘(?nlgéfe?]'lb‘)orhé)g a
| ower |im théragueneyaodridkhoross, tWidichessentdtalilyuata et hemel ses are not

evaluated at all. Instead of driving a fan 15, as illustrated in Fig. 4,

for the purpose of extracting unpleasant odours, a direct connection of
an exhaust Ther LY geatjusy pii sPYRS| T3f Aemlpaatess, oTDKIhe drAerg Rafito oft Hée

bui I di ng veplit alf AmeSY¥SL&MMATNALSY. PA QM oRHEG B8SIHY cohRBct o at7 ar of
the ventilation after each actuation of the toilet flushing systemis

limted toYSeHi IPT theoPYeT S8 PRV d

All the components used are commercially available; the
programming of the EEPROM was likewise done conventionally; the
electret microphone used (type WM 56A103 from Panasonic, JP) has
a lower limit frequency of 2 kHz, so that essentially ambient
noises are not evaluated at all.

Instead of driving a fan 15, as illustrated in Fig. 4, for the
purpose of extracting unpleasant odours, a direct connection of
an exhaust-air valve (type EVISIT from Danfos, DK} leading into
the building ventilation system has also proved successful. The
duration of the ventilation after each actuation of the toilet
flushing system is 1limited to 5 min. in order to avoid

disturbing draughts and to save energy.

The sublect of the invention 1is suitable for the controlled
activation of numerous procedures which are  expedient 1in
connection with the use of toilets and washrooms. Among other
things, the triggering of periodic cleaning procedures, for
example the flooding of toilets after a certain number of

flushing procedures, etc., is also conceivable.



di sturbing draughts and to save energy. The subject of the invention is
suitable for the controlled activation of numerous procedures which are .
expedient in connection with the use of toilets and washroons. Anobng ot her
things, the triggering of periodic cleaning procedures, for exanple the
flooding of toilets after a certain nunber of flushing procedures, etc.,
is al so conceivable. WO 98/ 07930 PCT/ CH96/ 00284 10 List of reference
nuneral s 1wWdo98/@7980t h sel f-cleaning toilet seat 2 C eafFRICEPA00%BEN

el ectronic control 3 Hinge 4 Seat (ring) 5 Cover with bearings 6 Toilet
bowl 7 Rests 8 Water inflow (flushing) . 9 Bore (for mcrophone) 10 Qutfl ow
spout 11 Water supply (pipe to the fIDéH%ﬁg cistern) 12 Extraction pipe
(odours) 13 Status display 14 C eaning and disinfecting station (capable
of being noved out) 15 Electric fan 16 Bl owout (exhaust-air) nozzle

List of reference numerals

1 Toilet with self-cleaning toilet seat

2 Cleaning unit with electronic control

3 Hinge

4 Seat (ring)

5 Cover with bearings

6 Toilet bowl

7 Rests

8 Water inflow (flushing)

9 Bore (for microphone)

10 Outflow spout

11 Water supply (pipe to the flushing cistern)

12 Extraction pipe (odours)

13 Status display

14 Cleaning and disinfecting station
{capable of being moved out)

15 Electric fan

16 Blow-out (exhaust-air) nozzle

17 Mains connection

Al-A4 Stages of operational amplifier

Al100 Quad operational amplifier (wide-band amplifier)

D1-Dn Decision nodes

e-e?2 Input signals

Fl1-Fn Function element

G Exhaust air (gases)

ml Memory value

M Electret microphone (acoustic sensor)

Ml Basic setting (signal value)

M2 Modified, new basic setting



17 Mains connection Al -A4 Stages of operational anplifier AL00 Quad
operational anplifier (w de-band anplifier) D1-Dn Decision nodes e-e2

| nput* signals F1-Fn Function el ement G Exhaust air (gases) nml Menory
value M El ectret m crophone (acoustic sensor) N Basic setting (signal

val ue) M2 Modi fied, new basic setting WO 98/ 07930 PCT/ CH96/ 00284 - 11
(signal value) r Direction of rotation (toilet seat) S Control signal THir
S - '- nl WRL98/4Q7P3PLO 98/ 07930 PCT/ CHI6/ 00284 - 12 C ZiGhéCHEE/ O04Hé hod
for triggering a cleaning, ventilating, disinfecting and/ or deodori zing
procedure in washroons and/or toilet rponms, characterized in that an
acoustic sensor is arranged in cIose'p*%iinity to a flushing and/or inflow
procedure of a liquid and activates, by its output signal, at |east one
physi-cal / t echni cal device.

(signal value)
Direction of rotation (toilet seat)

Control signal



2. A nethod according to Claim1, characterized in that a frequency band
filter tuned to the characteristic frequencies of the triggering procedure
i s connected downstream of the acoustic sensor. 3. A nethod according to
Claim2, characterized in that the frequency band filtef THg $pmmed:  tionr-he
spectral range of the triggering procedure in which the sounq_;;j,[,;gqgen't:i S
with the maxinmmenergy lie. 4. A nmethod according to ar T2
characteri medogrotdsat the flushing and/ or inflow procedRCE/CEIPEYRAed at

| east twice and in that the output signal emtted by the acoustic sensor
is checked, after—tts-anpliftcation, for the signal level which it 1is
expected to have, and in that an averagk¥value is determined froma
plurality of sequential measurenents for the sane flushing and/or inflow
procedure, which-average value is stored, together with the average val ue
of at least one further flushing and/or inflow procedure, as a sum average
value in a non- volatile, electronic as the basic setting. TH' S

SHE- 2T ' -AS BEEN REPLACED WO 98/ 07930 PCT/ CH96/ 00284 13 5. A nethod
according to Caim3, charagcterized in that the Si e d by

t he acoustitlc se sormelgtglogepeacfredl §r1’%%e,rm§fte? itcsl%g%gﬁl‘J Si sg%?ilglgﬁ}'eé&a tine
del ay, to &iednfestdbtngr angd/oguideogioréhindnpaeesdunte Yut pasherqfal aRg4ar a
preset signalijeyalims, N LhAladtles s alinone Rt t e Shed@tis sbascked i this

arranged in close proximity to a flushing and/or inflow
procedure of a liquid and activates, by its output signal, at

least one physical/technical device.

2. A method according to Claim 1, characterized in that a
frequency band filter tuned to the characteristic frequencies of
the triggering procedure is connected downstream of the acoustic

sSensor.

3. A method according to Claim 2, characterized in that the
frequency band filter is tuned to the spectral range of the
triggering procedure in which the sound frequencies with the

maximum energy lie.

q. A method according to Claim 2, characterized in that the
flushing and/or inflow procedure is repeated at least twice and
in that the output signal emitted by the acoustic sensor is
checked, after its amplification, for the signal level which it
is expected to have, and in that an average value is determined
from a plurality of sequential measurements for the same
flushing and/or inflow procedure, which average value is stored,
together with the average value of at least one further flushing
and/or inflow procedure, as a sum average Vvalue in a non-

volatile, electronic memory as the basic setting.
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procedure “and in that onIy then is the physical/technical device
activated. 6. Apparatus for carrying out the nethod for triggering a
cl eaning,” ventilating, disinfecting and/or deodorizing procedure in ,
washroons and/or toilet roonms according to one of CIaiWszqumrﬁrabBEEN
characterized in that the acoustic sensor (M is arranged inge@abph! €
above the inflow (8) or beside the latter, close to th
and in thawot$srogeedul signal (el) for activating the pREE/EEPE4EZ8i cal
device lies in the range from 8 kHz +/- 1 kHz and has a hal f-wi dth val ue
of less than 1 kHz. 7. Apparatus according to Caim®6, characterized in
that a 2nd order active band filter 7st%6nnected downstream of the
acoustic sensor (M. 8. Apparatus according to Claim6 and 7,
characterized in that four operational anplifiers (A -A4) are connected
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to one of Caing 6 to har acteri zed X
procedure, and gn that only then is the physical/technical

device activated.

6. Apparatus for carrying out the method for triggering a
cleaning, ventilating, disinfecting and/or deodorizing procedure
in washrooms and/or toilet rooms according to one of Claims 1 to
5, characterized in that the acoustic sensor (M) is arranged in
a toilet bowl above the inflow (8) or beside the latter, close
tc the flushing system, and in that the useful signali (el) for
activating the physical/technical device lies in the range from
8 kHz +/- 1 kHz and has a half-width value of less than 1 kHz.

7. Apparatus according to Claim 6, characterized in that a 2nd
order active band filter is connected downstream of the acoustic

sensor (M).

B. Apparatus according to Claim 6 and 7, characterized in that
four operational amplifiers (Al-A4) are connected downstream of
the acoustic sensor (M), the first (Al} having a signal
amplification of at least a factor of 50, the second (A2) having
a signal amplification of at least a factor of 5 and at the same
time being operated as a band filter, in that the third
operational 'amplifier {A3) is a demodulator, and in that the
fourth operational amplifier (A4) is operated as a current

amplifier to obtain a switching signal.
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in that the acoustic sensor (h@ is an electret m crophone. 10. Application
of the method according to one of Clainms 1 to 5, characterized in that the

device to be activated is an apparatus for cleaning and T ]

toilet seat. 11. Application of the nmethod according to éﬁ EﬁNto

5, characterized in that the device to be activated is ex FP t8Y in dhe

toilet and/or_jin toilet room 12. Application of the i ng
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to one of 5, characterized in that the devi e’ ac |vated
is a spraylng and/ cr evaporating apparatus for disinfecting and/or
deodorizing a toilet room 13. Applicat%gn,of t he net hod according to one
of Clains 1 to 5, characterized in that the device to be activated is an
el ectronmechani cal water valve of a flushing systemor of a wurinal or which
is in connection with a toilet. 14. Application of the nethod according to

one of O aigrs 1A]519ar350u50|3@E@P@19r{d Zt%d dne bhatibhes deviges t g adebbyadgd is
an El ectronechanical relay - which enables further devlces such as soap

di spenser s,it BURF i BERALRTEE SSHERES ‘bé)nd/sorand?%‘?ﬁe&e{?ﬂ‘éﬁ‘%p r use.

10. Application of the method according to one of Claims 1 to
5, <characterized in that the device to be activated is an

apparatus for cleaning and disinfecting a toilet seat.

11. Application of the method according to one of Claims 1 to
5, characterized in that the device to be activated is an

extractor in the toilet and/or in the toilet room.

12. Application of the method according to one of Claims 1 to
5, characterized in that +the device to be activated is a
spraying and/cr evaporating apparatus for disinfectirng anrd/or

deodorizing a toilet room.

13. Application of the method according to one of Claims 1 to
5, characterized in that the device to be activated is an
electromechanical water wvalve of a flushing system or of a

urinal or which is in connection with a toilet.

14. Application of the method according to one of Claims 1 to
5, characterized in that the device to be activated is an
- —glectromechanical  relay -which enables further devices, such as
soap dispensers, towel dispensers, shower and/or drying devices,

for use.



