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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a toilet, for example one comprising a motorised toilet assembly.

BACKGROUND OF THE INVENTION

[0002] For a considerable number of years, there has been great concern about the possible risk of the spread of
infection when using toilets, particularly public toilets for example in hospitals, airports and the food industry.

[0003] International Patent Publication No WO 2004/100745 discloses a motorised toilet seat assembly with a motor
and drive for the raising and/or lowering of a hinged lid and seat in relation to user request and it describes a large
number of automated features and options which can be operated on request or in response to other actions or sensors.
EP 2 071 087 discloses a flushable toilet assembly according to the preamble of claim 1, and in particular a self cleaning
toilet having a toilet lid motor driven between a closed lockable cleaning position and an open lockable usable position.
Control electronics control a fully-automatic cleaning process.

SUMMARY OF THE INVENTION

[0004] According to a first aspect of the invention, there is provided a flushable toilet assembly having a toilet bowl, a
lid therefor, means to secure the lid in a closed position, and a control unit; wherein the control unit is configured to
operate said means to secure the lid in a closed position for a period of time extending from the start of the flushing
operation and to release the lid from a closed position during a period of 5 to 20 seconds after the end of the flushing
operation, after the miasma generated by the flushing operation has settled.

[0005] Accordingtoasecondaspectoftheinvention, thereis provided a method of operating a flushable toilet assembly
according to claim 11.

[0006] Embodiments of the present invention are defined in the appendant dependent claims.

[0007] The inventor has now appreciated that when the downward flow of flushing water impinges on the static water
and waste materials (whether urine, faeces, vomit or blood) in the toilet bowl, there results a significant return flow of
liquid and miasma of water droplets, both of which include probably infected micro-organisms and waste materials, being
a cloud of infected material, which can travel up to 2 metres and so infect public areas, objects (for example toothbrushes,
spectacles, worn belts in domestic bathrooms) and door handles and light switches generally, and so he has incorporated
a technical feature whereby the toilet is rendered inoperable for a period until this miasma has settled such that the risk
of it passing outside the toilet assembly and so contaminating surfaces and objects and transmitting infection is effectively
removed.

[0008] In this way, the present invention ensures that the toilet assembly is inoperable until any miasma generated in
the flushing operation has subsided.

[0009] The toiletassembly may have aturbulence sensor for monitoring of the flushing operation operable to determine
the end of the flushing operation, and the assembly is operable to terminate the assembly-enclosing or lid-closure/locking
in dependence of an output from the turbulence sensor.

[0010] Furthermore, the toilet assembly may have an indicator operable to show when the assembly is enclosed and/or
alid is closed/locked, and a motion sensor operable to detect the presence of a person in the vicinity of the toilet assembly.
The indicator is operable to show the remaining time before termination of the assembly-enclosing or lid-closure/locking
and in dependence of an output from a motion sensor.

[0011] Additionally, the lid and seat may have co-operable surfaces to effect a sealing engagement therebetween
and/or with a surface region of the toilet assembly.

[0012] The control unit may have any one or more of the following features:-

- the control unit is operable to effect power-off of part or all the assembly during the flushing operation and the
specified period thereafter;

- the control unit is operable with a lock to secure closed a lid at the start of the flushing operation and to release the
lid from the lock mode after a time period in the range of 5 to 20 seconds after the end of the flushing operation;

- the unit is operable with a turbulence sensor for monitoring of the flushing operation operable to determine the end
of the flushing operation;

- the unitis operable to terminate the assembly-enclosing or lid-closure/locking in dependence of an output from the
turbulence sensor;

- the unit is operable with an indicator to show when the assembly is enclosed and/or a lid is closed/locked;
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- the unit is operable with a motion sensor operable to detect the presence of a person in the vicinity of the toilet
assembly;

- wherein the unit is operable with an indicator to show the remaining time before termination of the assembly-
enclosing or lid-closure/locking and in dependence of an output from a motion sensor;

[0013] The method may include any one or more of the following features:-
- effecting power-off of part or all the assembly during the flushing operation and the specified period thereafter;

- operating a lock to secure closed a lid at the start of the flushing operation and means to release the lid from
the lock mode after a time period in the range of 5 to 20 seconds after the end of the flushing operation;

- operating a turbulence sensor to monitor of the flushing operation operable to determine the end of the flushing
operation;

- operating the assembly to terminate the assembly-enclosing or lid-closure/locking in dependence of an output
from the turbulence sensor;

- operating an indicator operable to show when the assembly is enclosed and/or a lid is closed/locked;

- operating a motion sensor to detect the presence of a person in the vicinity of the toilet assembly;

- operating an indicator to show the remaining time before termination of the assembly-enclosing or lid-clo-
sure/locking and in dependence of an output from a motion sensor.

The presentinvention provides also an override system for cleaning and maintenance to allow the seat to be manually
adjusted.

While WO 2004/100745 refers briefly at page 11 line 31 and page 19 line 9 to a delay circuit merely to introduce
additional time delay after flushing only to allow for residual draining of the cistern, this is done while the lid and seat
are inraised positions and this document does not suggest or disclose the distinctive claimed features of the present
invention, nor the problems, objectives, solutions, benefits and results associated with the present invention.

ADVANTAGES OF THE PRESENT INVENTION

[0014] The present invention provides a toilet assembly and method of operating a toilet assembly which ensures that
the risk of proliferating infection immediately upon the flushing of a toilet is removed or significantly reduced, and likewise
the possibility of adjacent surfaces being covered by material which can later degenerate into an infected and contam-
inated state.

[0015] The presentinvention may provide a combination of a flushable toilet assembly, control system, sensors, auto-
flushing & motorisation of seat & lid to ensure that user hand contact with the WC is not necessary, and with correct use
hand contact contamination is eliminated.

[0016] The presentinvention may include provide locking systems, related sensors & time delays ensuring elimination
of airborne contamination.

[0017] The presentinvention may include a slotted bolt and stud head (to accommodate the DC power cable) ensuring
a simple and practical, effective, and robust way of cable management without altering existing WC pan designs.
[0018] The present invention may provide a high functioning display to both prompt and inform the user with simple
graphical symbols to prevent unnecessary contact with the WC.

[0019] The presentinvention may include additional control capability to alternate seat and lid positions at rest between
uses or at times of low usage levels to enable ’line of sight’ UV sterilisation of seat top, lid underside & bowl interior is
an important claim.

[0020] The present invention may include lid or hinge mounted UV lamps for in- bowl UV sterilisation.

[0021] The present invention may include wired or wireless telecoms capability for facilities management and patient
monitoring.

[0022] The presentinvention may include seals between the toilet lid and pan for additional secondary security against
contamination.

[0023] The presentinvention may include anti-bacterial agents in the seat & lid for comprehensive protection possible
against contamination from a WC.

APPLICATIONS OF THE PRESENT INVENTION

[0024] The presentinvention is applicable to a toilet assembly which has one or more motorised functions for example
including lowering/raising of seat and/or lid, and/or the assembly may have automated operations for example including
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flushing of the toilet or washing/drying/cleaning/warming of surfaces or the toilet itself. The present invention is likewise
applicable to a conventional basic standard toilet without any such additional features.

[0025] The presentinvention is also particularly applicable to toilet assemblies for use in circumstances in which there
is large public usage and hygiene is of primary concern

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] In order that the invention may more readily understood, a description is now given, by way of example only,
reference being made to various embodiments of the present invention, in which: -

FIGURE 1 is a view of a room containing a toilet unit of the present invention;

FIGURE 2 is a perspective view of the toilet unit of Figure 1 in the closed mode;

FIGURE 3 is a perspective view of the toilet unit of Figure 1 with the lid in the raised position;

FIGURE 4 is a perspective view of the toilet unit of Figure 1 with the lid and seat in the raised position;
FIGURE 5 is a schematic block diagram of operations of the control unit of the toilet unit of Figure 1;
FIGURE 6 shows a display unit of the present invention;

FIGURE 7A shows a hinge design of the present invention;

FIGURE 7B shows the hinge of Figure 7A fitted with a nut and cable for use;

FIGURES 8A and 8B are side and top views respectively of a fixing arrangement of the present invention;
FIGURE 9 shows an electro-magnet lock of the present invention;

FIGURE 10 shows another lock of the present invention;

FIGURE 11 shows a sterilisation function of the present invention; and

FIGURES 12A and 12B show alternative sealing arrangements of the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0027] There is illustrated in Figures 1 to 3 a toilet unit 10 for use in a hospital. The toilet unit 10 is located in a room
12 off a hospital ward 14 and accessible by a door 16 beside which is a display 17 with one section 18 which indicates
whether the room 12 is occupied (by a panel which is red to indicate when it is occupied and green when it is empty),
and another section 19 with a "toilet" symbol selectively (i) green to indicate the toilet unit 10 is "available for use", and
(i) red to indicate it is "not presently available for use". When the toilet symbol is red, section 19 has a digital display of
the number of seconds before the toilet unit 10 will be available for use. In a variant, the toilet symbol is replaced with
the International symbol for "Stop”, a pictogram of a raised hand. A similar display 21 is provided on the wall within roorin
12 to indicate whether the toilet is available for use and, if isn’t presently available, when it will be so.

[0028] When the toilet unit 10 is not in use but is ready for use, as shown in Figure 1, the unit forms a sealed unit with
a continuous smoothed exterior surface with no recesses, indents or protrusions which might otherwise harbour or retain
dirt, grease, dust or waste materials. Such a surface allows quick and easy hygienic cleaning and maintenance of the unit.
[0029] When display 18 indicates that room 12 is empty and the toilet unit is available for use, in order to enter the
room 12, a person waves a hand in front of an entry sensor 20 on the wall of the hospital ward 14 near door 16 in order
to open the door. Entry sensor 20 cannot be activated unless room 12 is empty and toilet unit 10 is available for use.
[0030] Upon entry to room 12, toilet unit 10 is in the mode as shown in Figure 2. When the person enters room 12, a
motion sensor 22 detects their presence, sending a signal to control unit 24 of the toilet unit 10 to actuate lifting of toilet
lid 26 to the position in Figure 3. If the person requires toilet seat 28 to be raised, this is done by waving a hand in front
of seat-raising sensor 30.

[0031] When seat 28 is in the lowered position, seat 28 lies on and sealingly engages with the upper surface 32 of
the toilet bowl to provide a barrier against ingress therebetween of liquids, water droplets and miasma. Likewise, when
lid 26 is in the lowered position (i.e. as shown in Figure 2, lid 26 similarly sealingly engages with upper surface 32, with
seat enclosed between lid 26 and upper surface 32.

[0032] When lid 26 and seat 28 are both in the raised position, they sealingly engage together once again to prevent
liquid/droplet/miasma ingress. All these sealing engagements are achieved by completely sealing the gap between the
seat and the toilet pan, and completely sealing the aperture in the seat with a "hubcap" moulding on the underside of
the lid such that the seat is wholly contained within the lid with the lid being a hubcap-style moulding with an exact fit
into the seat aperture, as seen in Figure 4.

[0033] When the person wants to initiate the flush operation to begin, this is done by waving a hand in front of a flush-
actuation sensor 34 which instructs control unit 24 to start a sequence of actions being:
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ACTION PRODUCED BY
1. Closing of lid/seat or lid (i) hand signal, or

(i) sensing departure of person;
2. Locking of lid sending closure of lid;
3. Start flushing operation sensing completion of locking of lid;
4. Initiate release delay sensing start of flushing operation.
5. Release lid expiry of set person of release delay"

6. Indicator shows that toilet is ready for next use  sensing that lid is released.

[0034] If the person leaves the room 14 without activating the flush-actuation sensor 34, motion sensor 22 notes their
absence and automatically starts the above appropriate sequence of actions.

[0035] Each of upper surface 32 of the toilet bowl and lower surface 36 of seat 28 have enclosed embedded magneto-
solenoid contacts or strips 38, 40 (see Figure 4) just below the surface of the respective component and electrically
actuable by control unit 24 to sealingly lock seat 28 onto upper surface 32 as the first step of the flush sequence, likewise
equivalent strips 42 embedded within the upper surface 38 of seat 28 are sealingly locked with strips 44 embedded
within lower surface 46 of lid 26 (see Figure 3).

[0036] Additionally or alternatively to the locking operation, part or all of the motorisation operations of toilet unit 10
are powered off such that the lid and seat are securely held in position in the sealed engagement of cistern, seat and
lid against any forced movement until re-energisation.

[0037] Control unit24 senses whenlocking of seat28 and lid 26 together on the cistern has been completed, whereupon
the actual flushing in the cistern is begun, and simultaneously a delay timer 48 is initiated, set for a delay of 16 seconds
being based on a flush duration of 8 seconds for a 4.5 litre flush and 8 further seconds for the miasma, generated by
the flush, to subside completely. Accordingly, by the time that the lid is able to open again, there is effectively or actually
no risk of any contaminated or infected liquid or vapour/gases exiting the cistern.

[0038] In cisterns with a flush capacity of 6 litres, an appropriate time delay would be a total of 20 seconds based on
12 seconds for the flush and 8 seconds for miasma settlement.

[0039] In a modification, toilet unit 10 has a turbulence sensor 50 and/or a sound sensor 52 within the toilet bowl to
monitor for the end of the flush operation, and when control unit 24 detects that end, it starts another delay period being
now for miasma settlement only, so 8 seconds. This variation can be used as an alternative, and/or in addition, to the
basic form.

[0040] At the end of the respective delay, the locking actions on the lid and/or seat, and/or the power-off of the
appropriate part or all of toilet unit 10 are released or de-activated, and the indication on display 18 is appropriately
changed.

[0041] Toilet seat 28 is of U-shape with no forward central section bridging the two side arms, to inhibit the possibility
of vandalism by application of moment forces against the hinge at the back of the seat.

[0042] The 'timed delay’ proposal of the present invention prevents the opening of the seat & lid until after the miasma
has settled, and is dependent on the effective interaction of an electronic control, an auto-flushing device, a motorised
seat/lid assembly and possibly the addition of a locking feature to provide further security against premature lifting of
the lid by the user. An objective of ’elimination of dispersal risk’ can be achieved with the described combination of an
electronic control, an auto-flushing device, a motorised seat/lid assembly and possibly the addition of a locking feature.
[0043] Figure 6 shows details of the display including the combination of the graphic symbols described. A long range
sensor 102 detects a new occupant and lid 26 is raised, with an "UP" arrow 104 also being illuminated. The "UP" arrow
104 is illuminated when the seat/ lid 26 is about to or is going up or down - the "DOWN" arrow 105 is illuminated when
the seat/lid 26 is about to or is going down. Also, 'LIFT" and "LOWER" signs are illuminated separately as appropriate,
so that the message is specific to the action required. The "WC graphic™ 108 with the two position seat/lid 26 may be
illuminated in white or in green according to operator choice.

[0044] The "UP" and "DOWN" arrows 104, 105 are lit separately so that the image reflects what the WC is about to
do. The Countdown display 110 starts when the lid has actually closed and the flush has just commenced. The short-
range sensor 112 detects a hand wave to lift/lower the seat. The "UP" and "DOWN" arrows 104 and 105 also light.
[0045] The Countdown display 110 shows a digital countdown from "9" to "0". The Countdown speed (and therefore
overall time) may be varied depending on whether the flush is short or long, and also takes into account the settling
period. The total Countdown sequence typically lasts 15 to 30 seconds (includes flush time) depending on the length of
flush and the time required to allow the miasma to settle. The control will not allow the lid to be operated until the
countdown is complete, minimising risk of airborne contamination from the WC.

[0046] The "HAND" symbol has two positions 114, 116. When it flicks between the two positions, illuminated green,
this indicates that the occupant should wave at the sensor if they wish to lift/lower the seat. The message 'TO LIFT-
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LOWER, SEAT WAVE HERE 1" 118 also flashes, pointing towards the short range sensor 112. Either the "UP" 104 or
"DOWN" 105 arrows light to indicate what the WC is about to do.

[0047] The upright "THAND" 116 symbol flashes in red light when the system requires the user to stop. This may be
in response to the user forcing the lid or seat. The "HAND" symbol 116 is illuminated in red continuously with the "OUT
OF ORDER" sign 120 when the system detects a fault. If any sensor is activated (typically by a new user) then the "OUT
OF ORDER" sign may flash to attract the attention of the new user.

[0048] Figures 7A and 7B show a motorised hinge design being a 2-piece (or split) hinge construction in stainless
steel, utilising 'top fixing’ technology that can be used on both top and bottom fixing WC pans, the two parts being
identical, and are not differently handed. In a variant, there is a one-piece hinge with two motors built-in.

[0049] In Figures 7A and 7B, there is a slotted fixing head 120 and stud 122 with longitudinal slot 124 to accommodate
cabling126, and motorised hinge pivot 128 (on seat 28 or lid 26) inside which (nit visible in the Figure) is a microdrive,
with drive shaft 130 extending outwards.

[0050] Management of the motor cables utilises the fixing studs, with the slotted bolt and slotted, waisted head that
form the top-fix-ing stud (see Figure 7). In both parts, there is a 'U’ shaped slot that runs longitudinally. The DC motor
cable runs in the slot and passes from the motor hinge assembly through the ceramic WC pan via the slotted fixing stud
to the underside (or inside rear) of the WC pan where it can then be connected to the electronic control mounted in the
flush panel of the WC housing.

[0051] An alternative arrangement for cable management is the ’live’ fixing as shown in Figures 8A and 8B, in which
the 12v DC power is supplied through the fixing stud 140 itself. The fixing stud is designed rather like a ‘phono’ plug.
The 2 part stud carries +ve and -ve DC power on separate insulated terminals 142, 144. This design is particularly
suitable for bottom fixing.

[0052] An alternative arrangement for introducing a locking feature as shown in Figure 9 is a DC electro-magnet 150
embedded in the moulded lid 26 that interacts with a metal plate bonded to the WC pan front outer face, where the
greatest force can be created when the electro-magnetis energised. In the leading edge 152 of lid 26, there are embedded
leads 154 to an embedded, flat electro-magnet (moulded-in) to interact with a plate 156 bonded to WC pan. When
energized, the electro-magnet 150 and the plate 156 are attracted creating a locking force.

This idea is simple, and there are no moving parts. It can be activated for a short period during flush & settlement to
lock the lid using minimum of electrical energy.

[0053] A variant locking mechanism is a DC solenoid operable to move a locking pin 160. This pin can inter-lock
directly with a suitable feature in the WC pan or it could work with an elastomeric expansion block 162 that would be
forced out by the pin and 'wedge’ with a suitable feature in the WC pan (Figure 10). An advantage of the elastomeric
block concept is that the whole device could be sealed by the elastomeric block 162 to prevent fluid ingress leading to
corrosion, shorting etc.

[0054] The solenoid-powered pin arrangement has a recess in the WC pan outer face, and an elastomer locking block
- when the pin is pushed down by the solenoid, the elastomer block is pushed out into the pan recess.

[0055] One way to incorporate UV sterilisation technology is to incorporate a high intensity UV lamp 170 into the toilet
lid 26 (see Figure 11) with a reflector 172, a clear cover 174 sealed to rim 176 of lamp housing 178.

[0056] Another practical and cost-effective means of incorporating UV sterilisation technology into the system is to
use low intensity (human safe), constant emission UV lamps as used in operating rooms (dual intensity), on wards, food
prep & service areas etc. These lamps are standard mains powered and can be fitted as would normal lights with certain
installation height and angle restrictions. Each cubicle may have a lamp mounted on the ceiling or back panel to provide
UV sterilisation.

[0057] This would provide background sterilisation of all surfaces that are ’line of sight’ exposed (with some reflective
exposure) ensuring that micro-organism levels are kept low.

To allow sterilisation of the seat, lid and bowl, the system may have a 'normally open’ condition for the lid. This can be
easily selected by a simple switch on the side of the control box. Then, with correct positioning of the overhead ’human
safe’ UV lamp it is possible to sterilise the seat top, the lid underside and most of the bowl. It is also possible to sterilise
the rim by using this method, by programming the controller to alternate its 'normally open’ condition to include 'seat up’
condition so that the rim is exposed say every other use cycle. This arrangement compliments the use of anti-bacterial
agents in the seat & lid components, the internal surfaces of which would receive little exposure to the steady UV source
as the seat & lid are designed to remain closed when not in use.

[0058] Inan alternative lid-rim design, the opportunity for the user to open the lid while the flush-settle cycle is underway
is reduced. Mechanical lock designs are possible but may be expensive to implement and may provide crevices to
harbour micro-organisms. Two alternative designs for lid lip and rim are shown in Figures 12A and 12B. The first one
(Figure 12A) requires that the ceramic WC pan profile is modified to provide a step 190 onto which the edge of the lid
lip 192 can close. This could provide an alternative location for a seal 194 and greatly reduce the opportunity for the
user to force open the lid. Similarly, (in Figure 12B) the lip 196 of the lid 26 is tapered and may even incorporate a finger
seal and again reducing the opportunity for the user to force open the lid.
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[0059] The electronic control system operates to control, co-ordinate and provide DC power for lid & seat motors,
flushing valve (short & long flush), and locking device. It also controls duration of flush/settle delay and all display
functions. The control system determines whether short or long flush is required by the duration of use from sensor
signals. A usage duration of greater than say 40 seconds determines that a long flush is required. The control will also
enable the ’facilities manager’ to select from several specific system start position options. For example, in a female
facility it may be preferred to have a start condition where the seat & lid are lowered, whereas in a male facility it may
be preferred to have a lid & seat up start condition. A third option would be to have lid up and seat down: In addition, it
may be required to control the seat & lid position for sterilisation procedures as outlined above.

[0060] A hard-wired, or wireless connection may be provided to enable data transmission. Valuable information on
usage (number, frequency, water volume etc) and current condition (operational or shut down) can be transmitted to a
remote facilities management terminal. This may allow facilities managers to make decisions and potentially even take
direct action from the remote terminal. (e.g. shut-down a unit that has been used excessively; initiate a sterilisation
sequence; advise maintenance staff by SMS text message to service units based on usage level or operational status).
Itis possible to automate such decisions at the device. The decision criteria can he programmed into the device controller
and the same decisions made automatically by the controller, including sending out SMS text message to the mobile
phone of the on duty maintenance personnel.

[0061] In order to cut the cost of home care and health visits, computer technology and telecommunications are being
used increasingly to monitor patient condition and relay this to a remote location where a health worker can monitor
many patients with ease. A 'telecom transmitter’ chip may be incorporated into the control board that may transmit data
on facility use (such as time of usage, frequency, short & long flush etc). In future it may be even possible to provide in
bowl ’analysis’ and to transmit this data to a remote health worker.

Claims

1. Aflushable toilet assembly (10) having a toilet bowl, a lid (26) therefor, means (38,42,44) to secure the lid in a closed
position, and a control unit (24);
characterised in that
the control unit (24) is configured to operate said means to secure the lid in a closed position for a period of time
extending from the start of the flushing operation and to release the lid from a closed position during a period of 5
to 20 seconds after the end of the flushing operation, after the miasma generated by the flushing operation has settled.

2. Aflushable toilet assembly as in claim 1, wherein the control unit (24) operates said means (38,42,44) to release
the lid (26) from a closed position eight seconds after the end of the flushing operation.

3. Aflushable toilet assembly as in any preceding claim, wherein the lid (26) is hinged.

4. Aflushable toilet assembly as in any preceding claim wherein the toilet assembly is operable to secure the lid (26)
in a closed position by effecting power-off of part or all the assembly.

5. Aflushable toilet assembly as in any preceding claim wherein said means comprises a lock.

6. Aflushable toilet assembly as in any preceding claim and comprising a turbulence sensor (50) and/or sound sensor
(52) for monitoring of the flushing operation and operable to determine the end of the flushing operation, the assembly
being configured to unsecure the lid from the closed position in dependence of an output from the turbulence sensor
and/or sound sensor.

7. A flushable toilet assembly as in any preceding claim comprising an indicator (21) operable to show when the lid
(26) is secured in the closed position.

8. Aflushable toiletassembly as in any preceding claim comprising a motion sensor (22) operable to detect the presence
of a person in the vicinity of the toilet assembly.

9. A flushable toilet assembly as in any preceding claim comprising an indicator (21) operable to show the remaining
time before the lid (26) is unsecured from the closed position and in dependence of an output from a motion sensor

(22).

10. Aflushable toilet assembly as in any preceding claim and comprising a toilet seat (28), wherein the lid (26) and the
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seat have co-operable surfaces to effect a sealing engagement therebetween and/or with a surface region of the
toilet assembly.

A method of operating a flushable toilet assembly (10) according to at least claim 1, the method being characterised
by the steps of securing the lid in a closed position for a period of time extending from the start of the flushing
operation and releasing the lid from a closed position during a period of 5 to 20 seconds after the end of the flushing
operation, after the miasma generated by the flushing operation has settled.

A method of operating a flushable toilet assembly as in claim 11 and comprising the step of releasing the lid (26)
from the closed position eight seconds after the end of the flushing operation.

Patentanspriiche

1.

10.

1.

Spiltoilettenbaugruppe (10) mit einer Toilettenschissel, einem Deckel (26) daflr, Mitteln (38, 42, 44) zum Sichern
des Deckels in einer geschlossenen Position und einer Steuereinheit (24);

dadurch gekennzeichnet, dass

die Steuereinheit (24) zum Betéatigen der genannten Mittel zum Sichern des Deckels in einer geschlossenen Position
fur eine Zeitperiode beginnend ab dem Start des Spiilbetriebs und zum Ldsen des Deckels aus einer geschlossenen
Position wahrend einer Periode von 5 bis 20 Sekunden nach Ende des Spllbetriebs konfiguriert ist, nachdem sich
das durch den Spllbetrieb erzeugte Miasma gelegt hat.

Spiltoilettenbaugruppe nach Anspruch 1, wobei die Steuereinheit (24) die genannten Mittel (38, 42, 44) zum L&sen
des Deckels (26) aus einer geschlossenen Position acht Sekunden nach Ende des Spulbetriebs betatigt.

Spiltoilettenbaugruppe nach einem vorherigen Anspruch, wobei der Deckel (26) angelenkt ist.

Spiltoilettenbaugruppe nach einemvorherigen Anspruch, wobei die Toilettenbaugruppe die Aufgabe hat, den Deckel
(26) durch Bewirken einer Stromabschaltung der ganzen oder eines Teils der Baugruppe in einer geschlossenen
Position zu sichern.

Spiiltoilettenbaugruppe nach einem vorherigen Anspruch, wobei das genannte Mittel einen Riegel umfasst.

Spultoilettenbaugruppe nach einem vorherigen Anspruch, die einen Turbulenzsensor (50) und/oder einen Tonsensor
(52) zum Uberwachen des Spiilbetriebs umfasst und die Aufgabe hat, das Ende des Spiilbetriebs festzustellen,
wobei die Baugruppe zum Entsichern des Deckels aus der geschlossenen Position in Abhangigkeit von einem
Ausgang vom Turbulenzsensor und/oder vom Tonsensor konfiguriert ist.

Spiltoilettenbaugruppe nach einem vorherigen Anspruch, die einen Indikator (21) umfasst mit der Aufgabe zu
zeigen, wenn der Deckel (26) in der geschlossenen Position gesichert ist.

Spiltoilettenbaugruppe nach einem vorherigen Anspruch, die einen Bewegungssensor (22) mitder Aufgabe umfasst,
die Anwesenheit einer Person in der Nahe der Toilettenbaugruppe zu erkennen.

Spiiltoilettenbaugruppe nach einem vorherigen Anspruch, die einen Indikator (21) mit der Aufgabe umfasst, die
verbleibende Zeit, bevor der Deckel (26) von der geschlossenen Position entsichert wird, und in Abhangigkeit von
einem Ausgang von einem Bewegungssensor (22) zu zeigen.

Spiltoilettenbaugruppe nach einem vorherigen Anspruch, die einen Toilettensitz (28) umfasst, wobei der Deckel
(26) und der Sitz zusammenwirkende Oberflaichen zum Bewirken eines Dichtungseingriffs dazwischen und/oder
mit einer Oberflachenregion der Toilettenbaugruppe haben.

Verfahren zum Betreiben einer Spultoilettenbaugruppe (10) wenigstens gemal Anspruch 1, wobei das Verfahren
gekennzeichnet ist durch die Schritte des Sicherns des Deckels in einer geschlossenen Position fiir eine Zeitpe-
riode beginnend ab dem Start des Spulbetriebs und des Lésens des Deckels aus einer geschlossenen Position
wahrend einer Periode von 5 bis 20 Sekunden nach Ende des Splilbetriebs, nachdem sich das durch den Spiilbetrieb
erzeugte Miasma gelegt hat.
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Verfahren zum Betreiben einer Spiiltoilettenbaugruppe nach Anspruch 11, das den Schritt des Lésens des Deckels
(26) aus der geschlossenen Position acht Sekunden nach Ende des Spllbetriebs beinhaltet.

Revendications

10.

1.

12.

Ensemble toilettes a chasse d’eau (10) comportant une cuvette de toilettes, un couvercle (26) pour celle-ci, des
moyens (38, 42, 44) pour immobiliser le couvercle en position fermée, et une unité de commande (24) ;
caractérisé en ce que

I'unité de commande (24) est configurée de fagon a opérer lesdits moyens pour immobiliser le couvercle en position
fermée pendant un certain intervalle de temps s’étendant a partir du démarrage de I'opération de ringage, et pour
libérer le couvercle depuis une position fermée pendant un intervalle de 5 a 20 secondes aprés la fin de 'opération
de ringage, aprés que le miasme généré par I'opération de ringage se soit stabilisé.

Ensemble toilettes a chasse d’eau selon la revendication 1, I'unité de commande (24) opérant lesdits moyens (38,
42, 44) pour libérer le couvercle (26) depuis une position fermée huit secondes aprés la fin de 'opération de ringage.

Ensemble toilettes a chasse d’eau selon I'une quelconque des revendications précédentes, le couvercle (26) étant
articulé par charniéres.

Ensemble toilettes a chasse d’eau selon I'une quelconque des revendications précédentes, I'ensemble toilettes
étant apte a opérer de fagon a immobiliser le couvercle (26) en position fermée en effectuant une mise hors tension
d’'une partie ou de la totalité de I'ensemble.

Ensemble toilettes a chasse d’eau selon I'une quelconque des revendications précédentes, lesdits moyens com-
prenant un verrou.

Ensemble toilettes a chasse d’eau selon I'une quelconque des revendications précédentes et comprenant un dé-
tecteur de turbulences (50) et / ou un détecteur de sons (52) pour la surveillance de I'opération de ringage, et apte
a fonctionner de fagon a déterminer la fin de I'opération de ringage, I'ensemble étant configuré de fagon a dégager
le couvercle depuis la position fermée en dépendance d’'une sortie provenant du détecteur de turbulences et / ou
du détecteur de sons.

Ensemble toilettes a chasse d’eau selon'une quelconque des revendications précédentes, comprenantun indicateur
(21) apte a fonctionner de fagon a montrer le moment auquel le couvercle (26) estimmobilisé dans la position fermée.

Ensemble toilettes a chasse d’eau selon 'une quelconque des revendications précédentes, comprenant un détecteur
de mouvement (22) apte a fonctionner de fagon a détecter la présence d’une personne dans le voisinage de
'ensemble toilettes.

Ensemble toilettes a chasse d’eau selon'une quelconque des revendications précédentes, comprenantun indicateur
(21) apte a fonctionner de fagon a montrer le temps restant avant que le couvercle (26) ne soit dégagé de la position
fermée et en dépendance d’une sortie provenant du détecteur de mouvement (22).

Ensemble toilettes a chasse d’eau selon 'une quelconque des revendications précédentes, et comprenant un siege
de toilettes (28), le couvercle (26) et le siege possédant des surfaces aptes a coopérer afin d’effectuer entre eux
une solidarisation d’étanchéisation et/ ou avec une région de surface de I'ensemble toilettes.

Procédé de fonctionnement d’'un ensemble toilettes a chasse d’eau (10) selon au moins la revendication 1, le
procédé étant caractérisé par les étapes consistant a immobiliser le couvercle en position fermée pendant un
certain intervalle de temps s’étendant a partir du démarrage de I'opération de ringage, et libérer le couvercle depuis
une position fermée pendant un intervalle de 5 a 20 secondes aprés la fin de 'opération de ringage, aprés que le
miasme généré par I'opération de ringage se soit stabilisé.

Procédé de fonctionnement d’'un ensemble toilettes a chasse d’eau selon la revendication 11 et comprenant I'étape
consistant a libérer le couvercle (26) depuis la position fermée huit secondes aprés la fin de I'opération de ringage.
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