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DEVICE FORMING A TIMER-OPERATED TAP OR TIMER CARTRIDGE FOR A TIMER-
OPERATED TAP

The present invention relates to a timer cartridge for a device forming a timer-operated tap,
especially for use in frequently used public places or communities such as schools or

hospitals.

Conventionally, a timer cartridge or a timer-operated tap comprises a closure member
received in a seat; actuating means comprising a rod, which, when displaced, causes the
closure member to leave the seat to allow a supply fluid, particularly water, particularly cold
or hot water, to pass through a water supply pipe to a water outlet pipe; and timing means
intended to ensure that the closure member returns to its seat at the end of a preset time

interval.

Conventional timing means entail taking a small portion of the supply fluid flow, especially
water, in the tap open mode to gradually fill a timer chamber, filling of the timer chamber

having the effect of returning the closure member to its seat in the closed position of the tap.

Although this timing technique gives satisfactory results, it is dependent on the pressure and
temperature of the supply fluid, especially water, especially in the supply pipe from the
network, and thus the network pressure, and the cleanliness and temperature of the water
supplied by the network. In addition, for the tap to open, whether manually or electronically,
considerable force needs to be used to force the water from the timing chamber, which
either implies fatigue for the user in the case of manual opening, for example by pressing a
pushbutton, or high costs and stresses in the case of an electronic device.

The present invention seeks to overcome the disadvantages of the prior art by proposing a
device forming a timer-operated tap, which can, on the one hand, be opened without the
need to apply considerable force, and especially also without the force required, and thus
the timing duration, varying as a function of the water pressure in the supply network, the

water temperature or the water cleanliness.

According to the invention, a device forming a timer-operated tap or a timer cartridge for a
device forming a timer-operated tap is as defined in claim 1, with preferred embodiments

and developments being defined in the dependent claims.

By thus providing an intermediate closure member on which an independent supply fluid
timing device works, and specifically where the supply fluid does not act on the timing device

for the intermediate closure member, while providing synchronisation with the main closure
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member, it is advantageously possible to ensure that the tap timing device is no longer
dependent on the supply fluid. As a result, the tap operates in a more stable manner,
especially in relation to variations in the outside temperature from the temperature of the

fluid supplied by the network. By the same token, the timing duration is stabilised.

Synchronisation of the main and intermediate closure members is preferably arranged such
that, when the intermediate closure member is in its intermediate seat, the main closure
member is also in its main seat and, when the intermediate closure member is not in its

intermediate seat, the main closure member is not in its main seat either.

According to a preferred embodiment of the invention, the timer means comprise a main
timer chamber that affects the displacement of the control rod, the timer chamber being filled

with a timer fluid, especially a different fluid to the supply fluid, for example, air.

As a result, to make the main closure member leave the seat, the user only has to apply a
small amount of force as required to discharge the timer fluid, for example, air, out of the tap,
air having a lower viscosity and being less dependent on temperature than the supply fluid.
For example, if a pushbutton is used to control the displacement of the rod, the user can
open the tap without any force. In addition, in the case of air, this is an easy fluid to use

since it is already present by default in all components.

According to an interesting embodiment of the invention, the intermediate closure member
forms an integral part of the control rod and the arrangement is such that displacement of
the rod, also referred to as a plunger, in one direction by the control means causes the main
closure member to be removed from the seat in a different direction, especially opposite the

direction of displacement of the plunger.

According to another particularly preferred embodiment, the intermediate closure member
consists of a flexible membrane, especially made from an elastomer material, the actuating
rod pushing the membrane into the intermediate seat so that the main closure member is
also pushed into the main seat and the rod moves away from and leaves its mechanical
connection with the membrane to release it, causing it to leave its intermediate seat and by

the same token causing the main closure member to leave its main seat.

According to a preferred embodiment of the invention, an intermediate discharge chamber is
provided, said chamber being able to fill with supply fluid between the two closure members,
the synchronisation arrangement being such that, when the two main and intermediate

closure members are received in their respective seat, the intermediate discharge chamber
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is empty or substantially empty and, when the two intermediate and main closure members

have left their respective seat, the intermediate discharge chamber is filled with supply fluid.

Thus, the supply fluid is only responsible for synchronisation between the two closure
members, but not for timing the closure members, and in particular the passage of the

supply fluid.

According to a preferred embodiment of the invention, the main seat of the main closure
member is arranged axially in relation to the tap, while the other inlet-outlet opening is

arranged radially.

According to a preferred embodiment of the invention, the axial opening is the water inlet

opening, while the water outlet opening or openings is/are arranged radially.

Displacement of the control rod to control the passage of the closure member out of its seat
is preferably achieved by pushing towards the closure member.

According to a preferred embodiment of the invention, the timer chamber is supplied by a
timer fluid admission channel, the cross-section of which can be controlled by means of an

adjustment screw.

According to a development of the invention, non-return evacuation means are provided for

the timer fluid in the timer chamber, especially a lip seal.

The axes of the two main and intermediate closure members in relation to their respective

seat are preferably parallel, especially vertical.

The two closure members are preferably displaced in relation to their seat not only along the

same axis, but also in the same direction.

By way of example, preferred embodiments of the invention will now be described with

reference to the drawings in which:

Figure 1 shows a view in longitudinal section of a timer cartridge according to a first

embodiment of the invention;

Figures 2A to 2F show the cartridge in Figure 1 in different positions to illustrate its

operation; and

Figures 3A to 3D show the timer cartridge from Figure 3 in different positions to illustrate its

operation.

In Figure 1, the timer cartridge shown comprises a main body 1, with a substantially

cylindrical tubular form comprising at its lower extremity a water inlet or supply opening 2,
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radial water outlet openings 3 also being arranged on the lower portion of the tap. A main
closure member 4 in the form of a membrane comprising a lock wire 5 is received in the

main seat formed in the opening 2.

A plunger 6 forming an integral part of a pushbutton 40 is arranged to extend to the inside of
the body 1. The plunger 6 forms an integral part of a plate 9 through which it passes. The
plate 9 can slide along the internal wall of the body 1 in a leaktight manner at the level of its
interface with the wall 1 by means of an O-ring seal 10. The plate 9 and a block 11 define a

timer chamber 12 in which air is received.

A channel 13 for the passage of air is formed in the block 11 and sealed by means of a non-
return flap 14. A channel 15 connects the outlet from the flap 14 and the outside. A channel
16 referred to as a timer channel or path is also formed in the block 11, wherein its cross-
section can be modified by means of a timer adjustment screw 17. The channel 16 leads into
the chamber 12 on the one hand and on the other hand is connected to the air intake

channel 15.

A return spring 18 causes the pushbutton 40 to go back up once the user has released the

pressure on the pushbutton.

In the lower portion of the tap, above the area in which the main closure member 4 in the
form of a membrane is located, a lower internal block 21, which is fixed to the wall of the tap
body 1, is arranged. This block is fixed to the wall of the body 1 in a leaktight manner with
interposed O-ring seals 22 and 23. A plurality of channels are formed in this block 21. The
block 21 comprises a channel 24 in annular form emerging at its lower part in a chamber 25
in which the membrane 4 is received, and, at its upper part, in a chamber 26, in which is
received an intermediate closure member 27 forming an integral part of the lower extremity
of the plunger 6. The plunger 6 partially passes through the block 21 in a vertical channel 28
emerging above the chamber 26. Two horizontal channels 29 and 30 extend in the block 21

between the vertical channel 28 and the outside of the tap.

The membrane forming the main closure member divides the chamber 25 into two

compartments, notably an upper compartment 35 and a lower compartment 36.
The cartridge or the tap comprising the cartridge operates in the following manner.

From the position shown in Figure 2A, in which the tap is in the closed state, the membrane
4 resting in its seat in the axial opening 2 to thus prevent water from the network passing
from the opening 2 to the radial outlet openings 3, the user presses the pushbutton 40. This

has the effect of pressing the plate 9 towards the block 11 by means of the plunger and
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expelling air from the timer chamber 12 to the outside by means of the channel 13, the non-
return flap 14 and the outlet channel 15. At the same time, the plunger 6 forming an integral
part of the plate 9 comes down and presses the intermediate closure member 27 to the
bottom of the intermediate chamber 26. As a result, the intermediate closure member 27
leaves its intermediate seat and allows water from the compartment 36 in the chamber 25 to
pass through the annular channel 24, the vertical channel 28 and the horizontal channels 29
and 30 to discharge to the outside. Thus, the supply fluid, water in this case, which remains
in suspension in the upper compartment 35 of the chamber 25, i.e. on the opposite side to
the opening 2, and which maintains the membrane 4 in its seat under pressure, discharges
to the outside. As a result, the membrane 4 is no longer subjected to pressure from above
and, under the effect of fluid from the network, leaves its seat in the opening 2 and moves
upwards. It thus opens the opening 2 and allows the supply fluid to pass between the axial
opening 2 and the radial openings 3 to thus allow the tap 5 to move into an open position in

which the two closure members 4 and 27 have left their respective seat.

When the user stops pressing the button 40, the return spring 18 tends to return the plunger
6 to the top. In addition, air passes through the orifice 15 in the channel 16 towards the
chamber 12 passing through the adjustment screw 17 , which adjusts the return air flow to
the chamber 12. When the chamber 12 is completely filled with air again, this also causes
the rod 8 to return to the top such that the intermediate closure member 27 is once again
positioned in its seat away from the bottom of the chamber 26. Water then fills the channels
24 and the upper compartment 35 of the chamber 25 above the membrane 4 by means of

the lock wire 5 until this is pushed back against the seat 2.

The device is then back in the starting position, notably a position in which the tap is closed,

in which the two closure members 4 and 27 are in their respective seats.

Thus, as can be seen, the user can easily press the pushbutton 40 to open the tap, only a
small amount of force being required to expel the air from the compartment 12. However, at
the same time, the membrane 4 is held in the closed position by a much larger force than the
small force required to open it, with the water in the compartment 35 exerting a pressure on
the membrane 4 which is much stronger than the pressure exerted by the air on the plate 9.
Thus, compared with the prior art, the functions of the fluids, timing and supply respectively,
have therefore been separated, each fluid having its own function, wherein one, namely air,
which is driven into the atmosphere, serves to open the tap, while the other, water, is used to
press against the membrane to prevent leaks when the tap is in the closed position. In

addition, the time taken for the timer chamber to fill is now subject to very little variation as a
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function of the outside temperature to which the tap is subject, since the viscosity of the air,
which is the factor determining the time taken to fill the chamber through the cross-section of

the channel 16, only varies very slightly as a function of temperature.

For example, at the standard pressure of 1 atm, air has a dynamic viscosity of 0.0168 mPa.s
at-10°C, 0.01786 mPa.s at 0°C and 0.0198 mPa.s at 50°C, whereas water has a dynamic
viscosity of 1.308 mPa.s at 10°C and 0.54 mPa.s at 50°C.

The embodiment described above comprises a pushbutton. This could be replaced by a

pivoting handle or any other mechanical control means.

Furthermore, the above description relates to a timer-operated tap in which the passage of
supply fluid takes place as soon as the closure member has left its seat, whether or not the
user continues to actuate the control means, for example, continues to press the pushbutton.
While remaining within the scope of the invention, additional means that are conventional in
the field can be provided to prevent the supply fluid passing through as long as the user
continues to actuate the control means, for example continues to press the pushbutton,
wherein the passage of fluid between the inlet and outlet openings is only able to take place

once the user stops applying their respective action to the control means.

In general terms, fluid viscosity, especially dynamic viscosity, is determined at ambient
temperature, especially at 20°C, for comparison purposes. This is measured using a

conventional viscometer.

According to a development of the invention, means can be provided to control the forced
opening of the non-return flap, which causes the pneumatic chamber to fill instantaneously,
and thus cancels the time delay and leads to the immediate or virtually immediate closure of
the tap.

Figures 3A to 3D show a timer cartridge according to another embodiment of the invention.

The timer cartridge shown comprises a main body 60 which is substantially circular-
cylindrical. The main body 60 comprises a water inlet or supply opening 2’ at its lower end,
radial outlet openings 3’ also being arranged on the lower portion of the body. The main
body 4’ in the form of a membrane comprising a lock wire 5’ is received in a seat formed in

the opening 2'.

A first substantially circular-cylindrical or tubular upper block 61 is received in the upper
portion of the main body 60, an upper tubular element 62 being arranged in said block, said
upper element being open at the bottom and able to slide in the vertical direction inside the

first block 61, and a lower tubular element 63 also being arranged in said block, said lower
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element being able to slide in the upper tubular element 62 along its lower wall so as to
define a timer chamber 64 between the two elements with a volume that varies as a function
of the relative sliding of the two elements 62 and 63. A flap in the form of a lip seal 65
arranged between the two elements and forming an integral part of the lower element 63
ensures that the chamber 64 is leaktight when it is full and allows it to be drained when the

air is pushed downwards.

A push element 67 extends from the upper wall of the upper element 62, passing through

the upper wall of the block 60 and protruding outside the main body.

An upper spring 66 rests between the upper wall of the element 62 and the bottom wall of
the lower element 63. When the chamber 64 is at its maximum volume (Figure 3A), the

spring is in the uncompressed or resting state.

A lower spring 68 rests between the bottom wall of the lower element 63 and the bottom wall
of the block 61. When the chamber 64 is at its maximum volume (Figure 3A), the spring is in

the compressed state.

A plunger 6' extends from the bottom wall of the lower tubular element 63 and passes
through the bottom wall of the block 61. A membrane 27', particularly made from an
impermeable elastomer material, is arranged opposite the hole through which the plunger 6'
passes in the bottom wall of the block 61, and is pressed against the lower face of the block
61. It could, although this is not essential, be fixed, for example by welding, gluing or similar
means, along its peripheral edge to the lower face of the block 61. When the plunger 6’ is
pushed out of the block 61, it comes up against the membrane 27’ and displaces its central

portion from the bottom wall of the block 61.

A lower block 70 with a substantially cylindrical shape, defining the supply fluid inlets and
outlets and the main seat of the closing member 4’, is also arranged in the main body 60 of

the cartridge.

An internal space 50 in which an annular element 51 is received is formed between the two
upper and lower blocks, said space comprising a vertical central channel 54 passing through
from one end to the other. The internal space 50 is divided, by interposing the annular
element 51, into two sub-spaces, an upper and a lower sub-space respectively, which
communicate via the central channel 54 to allow fluids through. The upper outlet of the

vertical channel 54 is opposite the central portion of the membrane 27' and the plunger 6'.

The cartridge in Figures 3A to 3D operates as follows:



8

In the position shown in Figure 3A, the main closure member or membrane 4' is in its seat
and prevents the supply fluid passing through from the inlet opening to the side outlet
openings. The timer chamber 64 is filled with timer fluid (air in this case) such that the
plunger 6' is kept at the bottom and presses the membrane 27’ against the edge of the upper
opening of the channel 54, thus preventing the supply fluid present in the lower sub-space
from passing into the upper sub-space of the space 50 despite the pressure of the fluid at
the inlet 2. The lower sub-space is completely filled with supply fluid via the lock wire 5', the
pressure of the fluid pressing the membrane 4' into its seat. The push element 67 is not
pressed downwards and protrudes outside the main body 60 and the block 61. The force of
the spring 66 contained in the main timer chamber 64 is higher than the force exerted by the

compressed spring 68.

In Figure 3B, the user has pressed the push element 67. The air contained in the timer
chamber 64 is driven downwards to the level of the lower peripheral extremity of the lip seal
65, then returned upwards along the side walls between the walls of the upper block 61 and
the wall of the tubular element 62 before emerging through the upper opening in the block
61. The timer chamber 64, which is initially filled with air, is now empty and the upper spring
66 is compressed due to the user’s pushing action. The plunger 6’ continues to press on the
membrane 27’. Thus, as long as the user keeps the pressure on the push element 67, the
tap remains closed, since it can only be opened to allow the supply fluid to pass through
once the pressure on the element 67 has been released.

In Figure 3C, the user has released the pressure on the push element 67. Since the
compressed lower spring 68 is no longer opposed by the force of the spring 66 (which
remains compressed due to the low pressure in the timer chamber) in the chamber 64 to be
supported, this causes the two upper and lower tubular elements 62 and 63 to rise and, as a
result, causes the plunger 6' to rise and thus cease to be in contact with the membrane 27'.
This results in a rise in the central portion of the membrane 27' and causes the channel 54 to
open at the top. The supply fluid, which was previously blocked at the outlet from the
channel 54, can pass into the upper sub-space and exit via the side outlets in this sub-
space. This leads to a reduction in the pressure exerted by the water in the lower sub-space
on the main membrane 4’, which rises under the effect of the water entering via the inlet 2’
and allows the supply fluid (water) to pass through towards the side outlets 3’. At the same

time, the upper spring 66 has been compressed and the chamber 64 remains empty.
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However, air starts to enter again at the top via the appropriate flap orifices 16’ formed in the
push element 67, said orifices having a cross-section that can be adjusted by an adjustment
rod 17°.

As the air or timer fluid fills the chamber 64 again, the lower tubular element 63, under the
effect of air pressure and the compressed upper spring 66, falls again, taking with it the
plunger 6’ (Figure 3D) until said plunger presses the membrane 27’ against the edge of the
outlet from the channel 54, which has the effect of increasing the pressure in the upper
portion of the main membrane and thus again pressing the main membrane 4’ back into its

seat to block the passage of water between the inlet 2' and the outlets 3' (Figure 3A).

In Figures 3C and 3D, it is possible to see that the supply fluid (water) exits towards the top,

after being merged with water exiting from the upper sub-space.



10

CLAIMS

Device forming a timer-operated tap or timer cartridge for a device forming a timer-
operated tap, comprising at least one inlet opening (2; 2’) for supply fluid, and at
least one outlet opening (3; 3’) for supply fluid; a main closure member (4; 4’) being
capable of being received in a main seat formed in one of the at least one outlet or
inlet openings to close the tap and of being removed from the main seat in order to
open the tap and allow passage of the supply fluid between the inlet and outlet
openings; control means comprising a push element (67) to control a movement of
the main closure member by means of a control rod (6, 6’); and timer means
intended for moving the main closure member into the main seat at the end of a
preset time interval following removal of the main closure member, an element (27;
27’) forming an intermediate closure member and an associated intermediate seat
also being provided, an arrangement of the device being such that a movement
between positions in the intermediate seat and outside the intermediate seat of the
intermediate closure member is controlled by the timer means, synchronisation
being carried out between the movements of the main and intermediate closure
members respectively by means of the supply fluid, and the arrangement of the
device being such that the supply fluid passes from the at least one inlet opening to
the at least one outlet opening through two paths, a first path passing only through
the main seat and a second path passing through the main seat and the
intermediate seat, and such that, as long as a user keeps pressure on the push
element (67), the tap remains closed, since the tap can only be opened to allow the
supply fluid to pass after releasing the pressure on the push element (67).

Device forming a timer-operated tap or timer cartridge for a device forming a timer-
operated tap according to claim 1, wherein the supply fluid is water.

Device forming a timer-operated tap or timer cartridge for a device forming a timer-
operated tap according to either claim 1 or claim 2, characterised in that
synchronisation of the main and intermediate closure members (4, 27; 4', 27') is
such that when the intermediate closure member is in the intermediate seat, the
main closure member is also in the main seat, and when the intermediate closure
member is not in the intermediate seat, the main closure member is not in the main

seat either.
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Device forming a timer-operated tap or timer cartridge for a device forming a timer-
operated tap according to any one of claims 1 to 3, characterised in that the timer
means comprise a main timer chamber that affects a displacement of the control
rod, the main timer chamber being filled with a timer fluid.

Device forming a timer-operated tap or timer cartridge for a device forming a timer-
operated tap according to claim 4, wherein the timer fluid is a different fluid to the
supply fluid.

Device forming a timer-operated tap or timer cartridge for a device forming a timer-
operated tap according to either claim 4 or claim 5, wherein the timer fluid is air.

Device forming a timer-operated tap or timer cartridge for a device forming a timer-
operated tap according to any one of claims 1 to 6, characterised in that the
intermediate closure member consists of a flexible membrane, the actuating rod
pushing the flexible membrane into the intermediate seat so that the main closure
member is also pushed into the main seat and the actuating rod moves away from
and leaves a mechanical connection with the membrane to release the membrane,
causing the membrane to leave the intermediate seat and causing the main closure

member to leave the main seat.

Device forming a timer-operated tap or timer cartridge for a device forming a timer-
operated tap according to claim 7, wherein the flexible membrane is made from an

elastomer material.

Device forming a timer-operated tap or timer cartridge for a device forming a timer-
operated tap according to any one of claims 1 to 8, characterised in that an
intermediate discharge chamber is provided, said chamber being able to fill with
supply fluid between the two main and intermediate closure members, the
synchronisation arrangement being such that, when the two main and intermediate
closure members are received in their respective seat, the intermediate discharge
chamber is empty or substantially empty and, when the two main and intermediate
closure members have left their respective seat, the intermediate discharge
chamber is filled with supply fluid.

Device forming a timer-operated tap or timer cartridge for a device forming a timer-
operated tap according to any one of claims 1 to 9, characterised in that one of the
at least one outlet opening or the at least one inlet opening receiving the main seat
of the main closure member is arranged axially in relation to the tap, while the other
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one of the at least one outlet opening or the at least one inlet opening is arranged
radially in relation to the tap.

Device forming a timer-operated tap or timer cartridge for a device forming a timer-
operated tap according to claim 10, characterised in that one of the at least one
outlet opening or the at least one inlet opening arranged axially is the inlet opening,

while the outlet opening or openings is/are arranged radially.

Device forming a timer-operated tap or timer cartridge for a device forming a timer-
operated tap according to any one of claims 1 to 11, characterised in that
displacement of the control rod to control passage of the main closure member out of
the main seat takes place by pushing towards the main closure member.

Device forming a timer-operated tap or timer cartridge for a device forming a timer-
operated tap according to claim 4 or any one of claims 5 to 12 when dependent on
claim 4, characterised in that non-return evacuation means are provided for the

timer fluid in the main timer chamber.

Device forming a timer-operated tap or timer cartridge for a device forming a timer-
operated tap according to claim 13, wherein the non-return evacuation means is a
lip seal (65).



