SINGLE-LEVER, TIMED MIXER TAP

The invention relates to a single-lever, timed mixer tap.

A timed mixer tap traditionally comprises a pushbutton that makes it possible to control the
passage of water between at least one water supply inlet, in particular two inlets for hot
water and cold water respectively, and at least one outlet for the mixed water. A mixing block
having a portion that is rotatably movable in relation to a stationary portion, for example a tap
body, is arranged between the inlet or inlets and the outlet, said rotation making it possible to
vary the respective hot water and cold water inlet sections, and a timer cartridge, for

example a so-called membrane timer cartridge.

Timed mixer taps of the prior art are bulky and have a complex structure due to their dual
functionality and the present invention seeks to overcome these disadvantages by proposing

a more compact tap of this type with a simpler structure.

According to the invention, the single-lever, timed mixer tap comprising a pushbutton that
makes it possible to control the passage of water between at least one water supply inlet, in
particular two inlets for hot water and cold water respectively, and at least one outlet for the
mixed water, a mixing block having a portion that is rotatably movable in relation to a
stationary portion in order to vary the temperature of the mixed water, and a timer cartridge,
characterised in that the mixing block and the timer cartridge are mounted separately from
one another and the pushbutton is mounted such that it is translatably and rotatably
movable, and in that at least one member for transmitting the movement of the pushbutton is
provided, this being designed to transmit a translational movement to an actuator rod of the

timer cartridge as well as a rotational movement to the movable portion of the mixing block.

In thus providing this dual movement and this double transmission in translation and rotation
of the pushbutton in relation to the actuator rod of the timer cartridge and the mixing block
respectively, these being arranged one after the other, it is possible to obtain a particularly
functional timed mixer tap, and in particular, a single-lever, timed mixer tap, with the ability to
control the temperature and the flow by means of the single pushbutton.

In addition, transmission of the translational movement to the mixing block is prevented, this
transmission being absorbed by the timer cartridge, which leads to a more compact system
and the option, if desired, to add means for controlling temperature stops at the top of the

product and/or permitting access to the timer control.
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The timer cartridge is preferably arranged between the pushbutton and the mixing block to

obtain a particularly compact tap.

According to a preferred embodiment of the invention, the timer cartridge is received at least

in part, and particularly substantially completely, inside the transmission member.

In particular, the transmission member is a hollow cylinder, especially traversed by the
actuator rod of the timer cartridge.

According to a preferred embodiment of the invention, the mixing block, timer cartridge,
pushbutton and transmission member, especially in the form of a hollow cylinder, are

aligned, especially along the axis of the actuator rod.

According to a preferred embodiment of the invention, the mixing block is a so-called

thermostatic sub-assembly.

According to the invention, the fact that the mixing block and the timer cartridge are mounted
separately from one another means that, if one or other of the two elements, specifically the
timer cartridge, is removed, the other element, specifically the mixing block, continues to

operate.

Thus, for example, in EP 2 998 622, the mixing block 56, 57 and the timer cartridge 40 are
not mounted separately from one another, since, if the actuator rod 12 is removed from the
timer cartridge, there is nothing left to actuate the mixing block 56, 57.

Similarly, in DE 299 15 433, the mixing block 18 and the timer cartridge 14 are not mounted
separately from one another. If the cartridge 14 is removed, there is no longer any
connection between the pushbutton 89 and the mixing block and the latter is no longer able

to operate.

By way of example, a preferred embodiment of the invention will now be described with
reference to the drawings in which:

Figure 1 is a view in longitudinal section of a timed mixer tap according to the invention

comprising a so-called thermostatic mixing block;

Figure 2 is a view in longitudinal section of another embodiment of a timed mixer tap

according to the invention comprising a so-called ceramic disc mixing block;

Figures 3A to 3D show the element forming the timer cartridge used in the embodiments

shown in Figures 1 and 2; and

Figure 4 is an exploded view of the embodiment shown in Figure 2.
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Figures 1 and 2 show two embodiments of a timed mixer tap according to the invention. In
Figure 1, the mixing block consists of a so-called thermostatic element, whereas in Figure 2,

the mixing block consists of a so-called ceramic plate element, or sliding contact block.

Apart from this difference relating to the type of mixing block, both embodiments are similar
and the common portions and parts of both embodiments have the same reference

numerals.

The timed mixer taps shown in the figures comprise an upper portion consisting of a
pushbutton 1. This pushbutton 1, which is substantially circular-cylindrical in shape, works
together with a transmission element 2 with an upper portion 3 in the form of a rod forming
part of the pushbutton by means of a locking screw 4 and a lower portion 5 in the form of a
hollow cylinder defining an internal space designed to enable the cylinder to cover a timer
cartridge 6.

The timer cartridge 6 is shown in operation particularly in Figures 3A to 3D. However, it

should be noted that any other type of timer cartridge could be used.

The timer cartridge 6 is arranged between the pushbutton and the thermostatic mixing block

11 in Figure 1, or the mixing block 11" with a ceramic disc in Figure 2.

The timer cartridge 6 and the mixing block 11, or 11’ respectively, are mounted separately
from one another, and particularly such that they can be disconnected, for example, by
removing the mixing block without causing the tap to stop working, although certainly without
any mixing function. The two elements (cartridge 6 and block 11 or 11’) are not interlocked in

one another and operate independently of one another.

The tap comprises two water inlets 7 and 8 for cold water and hot water respectively. After
cold water and hot water from the inlets 7 and 8 passes into the mixing block 11, or 11’
respectively, the mixed water is delivered at the outlet 10 of the mixing block towards the
outlet 9. When the main closure member 4’ of the timer cartridge is in its seat, water is
prevented from leaving the outlet 10 towards the outlet 9. When the user presses on the
upper surface 15 of the pushbutton 1, this causes a translational movement of the rod 3,
which is itself integral with the actuating plunger 6' of the timer cartridge, which causes the
seat in which the main closure member 4’ is located to open once the user has released the
pressure on the button 1, allowing the mixed water to be delivered via the mixed water outlet
9.

The button 1 is also mounted rotatably along an axis running parallel to its direction of
translational movement and is connected to the cylinder 5 so as to cause it to rotate. Said

cylinder is in turn connected to the movable portion of the mixing block such as, in the case
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of the embodiment shown in Figure 2, to adjust the relative cross-sections of the inlets 7 and
8 for hot water and cold water respectively and thus adjust the temperature of the mixed
water leaving the outlet 9, and in the case of the embodiment shown in Figure 1, to adjust
the mixing block 11' element affecting temperature. This thus provides a thermostatic,

single-lever, timed mixer tap.

The lower edge of the cylinder 5 is indented such as to comprise alternating slots 16 and
projections 17, said projections ensuring that the cylinder is rotationally connected with the
movable section of the mixing block while still allowing the mixed water exiting via the outlet

10 of the mixing block to flow towards the outlet 9 of the tap.

On the other hand, a ring 18 limits the rotation of the button 1 and thus the cylinder 5 to
maintain this rotation within a range corresponding to a mixed water temperature range
which is acceptable for normal use, without any risk for the user.

Figures 3A to 3D show the different operating stages of the timer cartridge.

The timer cartridge 6 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. A main
closure member 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
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.
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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 the central
portion of 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:

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 presses 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
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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.
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
effects 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.

In accordance with the described embodiments of the invention, even if the timer cartridge is

removed, the mixing block continues to be controlled by the pushbutton from outside.
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Single-lever, timed mixer tap comprising a pushbutton (1) that makes it possible to
control the passage of water between at least one water supply inlet, in particular
two inlets for hot water and cold water respectively, and at least one outlet for the
mixed water, a mixing block (11; 11') having a portion that is rotatably movable in
relation to a stationary portion in order to vary the temperature of the mixed water,
and a timer cartridge (6), characterised in that the mixing block and the timer
cartridge are mounted independently from one another and the pushbutton is
mounted such that it is translatably and rotatably movable, and in that at least one
member for transmitting the movement of the pushbutton is provided, this being
designed to transmit a translational movement to an actuator rod (6’) of the timer
cartridge as well as a rotational movement to the movable portion of the mixing
block.

Tap according to claim 1, characterised in that the rotational movement is
transmitted from an exterior of the timer cartridge (6).

Tap according to either claim 1 or claim 2, characterised in that the mixing block is a
thermostatic sub-assembly.

Tap according to any one of claims 1, 2 or 3, characterised in that the timer
cartridge is arranged between the pushbutton and the mixing block.

Tap according to any one of the preceding claims, characterised in that the timer
cartridge is received at least in part, and particularly substantially completely, inside

a transmission member.

Tap according to claim 5, characterised in that the transmission member is a hollow
cylinder (5), especially traversed by the actuator rod (6’) of the timer cartridge.

Tap according to claim 5 or claim 6, characterised in that the mixing block, timer
cartridge, pushbutton and transmission member, especially in the form of a hollow
cylinder, are aligned, especially along the axis of the actuator rod.



