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United States Patent Office 3,126,914 
Patiented Mar. 3, 1964 

3,126,914 
MEXENG TAP 

Pierre Dorabre, 7 Ave. Theodore-Fict roy, Geneva, 
Switzerland, assigtaor of one-half to Paul Safi, Geneva, 
Switzerlaid 

Fied May 25, 1961, Ser. No. 12,603 
Claigas priority, application Switzerland Yize 2, 1960 dis, Ci. 37.625.4) 
The present invention relates to mixing taps and more 

particularly to a mixing tap having at least two inlets and 
at least one outlet and comprising movable valve flaps 
co-operating with stationary seats to control selectively 
at least the inlets, to independently regulate the mixture 
ratio and the output. o 
The tap according to the invention is characterized in 

that it comprises a flap support, carrying the various 
flaps and disposed freely in a mixing chamber, in that at 
least that part of these flaps co-operating with the Seats 
is of spherical shape, the center of the Sphere being sta 
tionary relative to this support, in that the seats are of 
such a shape that they each co-operate with the corre 
sponding flap along a contact circle having a radius 
smaller than that of the sphere of the flap, in order that 
the flap support be free to rock to a certain extent, in 
all directions, about the center of the spherical part of 
any one of the flaps, without this flap moving away from 
its seat, and in that it comprises a control device co 
operating with the said support in order to retain it at will 
in the fully closed position of all the flaps, and incline 
it as desired in direction and amount, according to the 
desired mixture ratio and output. 
The accompanying drawing shows, by way of example, 

a few embodiments and variants of the mixing tap ac 
cording to the invention. 

FiG. 1 is a view in axial section of the first embodi 
Inent. 

FiG. 2 is a view along 2-2 of FIG. 1, to a smaller 
Scale, showing solely the front part of the tap according 
to FG 1. 

FIG. 3 is a sectional view along 3-3 of FIG. 1. 
FIG. 4 is a view similar to FIG. 1 of a second embodi 

ment according to the invention. 
FIG. 5 is a partial sectional view similar to FIG. 4 of 

a variant of the second embodiment. 
FIG. 6 is a sectional view along 6-6 of FIG. 5. 
FIG. 7 is a view along 7-7 of F.G. 5, to a smaller 

Scale, showing solely the indicating plate on the front part 
of the mixing tap according to FIG. 5. 

FIG. 8 is an axial section of a third embodiment 
according to the invention. 
FIG. 9 is an axial section of a fourth embodiment 

according to the invention. 
FIG. 10 is a sectional view along 10-0 of FIG. 9. 
FIG. 11 is a sectional view along A-5A of FIG. 9. 
FIGS. 12 to 14 are sectional detail views of three 

variants of the first embodiment. 
The mixing tap according to FIGS. 1, 2 and 3 comprises 

a body having two inlets 2, 3 serving respectively for 
the admission of hot water and for the admission of cold 
water. This body also has two outlets 4, 5 leading re 
spectively to the shower and to the bath. The inlets 2, 3 
and the outlets 4, 5 communicate with a mixing cham 
ber 6 of the body of the apparatus by four conduits two 
of which are visible at 7 and 3 (F.G. 1). In the cham 
ber 6 is a plate 9 of plastic material bored with four 
holes (two of which are visible at 8, 2) coinciding 
with the four conduits. The holes 10, 1 correspond 
respectively with conduits 7 and 8. The right-hand edge 
in FIG. 1 of these four holes such as E0 and 1 consti 
tutes a stationary seat designed to co-operate with a flap 
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2 
controlling the passage of the water through these holes. 
The mixing tap comprises a flap support 2 having the 

general shape of a circular plate provided, on one of its 
faces, with four hemispherical protuberances i3, each 
constituting a flap designed to co-operate with one of the 
aforesaid seats. Each of the hemispherical flaps 13 co 
operates with the corresponding seat along a contact 
circle 4 (FIG. 3) having a radius smaller than that 
of the flap. Thus, these flaps may only partly engage 
inside the holes 10, ii. On the other hand, the flap Sup 
port 2 is disposed freely in the mixing chamber 6, and 
it is free, as will be seen hereafter, to rock to a certain 
extent, in all directions, about the center of the spherical 
part of any one of the flaps 13, without this flap moving 
away from its seat. In other words, one of the hemi 
spherical flaps may rotate about its own center without 
interfering with the closing of the conduit which it con 
trols. 
The face of the plate 52 opposite to the flaps 3 is pro 

vided, in this example, with a hollow 5 in the shape of a 
spherical cap. 

In another connection, the tap comprises a control de 
vice co-operating with the flap support 12. This device 
comprises a spherical element 16 integral with a hand 
operated member 17, only a part of which is seen in 
FIG. 1. This spherical element 6 is mounted in the tap, 
more exactly in a cylindrical chamber of the cap 48 of 
this tap, so as to rotate in all directions about its own 
center. A sealing joint i3 is constantly held pressed, as 
will be seen later on, between element 16 and the cap 
48, to prevent any escape of water through the central 
hole of the cap through which passes the operating mem 
ber 7. 
The spherical element 6 has a radial hole 9 in which 

is a compression spring 20 acting on a piston 22 engaged 
in this hole. The part of this piston 22 located outside 
the hole 19 terminates in the shape of a hemisphere and 
presses constantly against the surface 15, under the 
action of the spring 20. It is this same spring 20 which 
holds the Spherical element 16 applied against the joint 
8. 
At the center of the concave surface 15 is provided 

a small conical notch 22 the function of which will be 
explained hereafter. 
The cap 48 is provided on the edge of its opening 23 

through which passes the operating member 17 with the 
indications which may be seen in FIG. 2. 
The operation of this embodiment is the following: 
Let us suppose, in order to facilitate the explanation, 

that the operating member 17 is a plain rectilinear arm 
co-axial with the hole 19. It is possible to incline the arm 
17 in any direction. This arm is inclined towards the 
"bath' side in FIG. 2, by rotating the arm 17 about the 
center of the sphere 16, clockwise in FIG. 1. This rota 
tion brings the piston 21 nearer to the upper flap 13 of 
FIG. 1, and further away from the lower flap. Under 
the effect of the pressure exerted by the spring 20, the pis 
ton 21 then causes the plate 12 to rock about the center 
of the upper flap 13, in such a way that the outlet 4 
("shower") remains closed but that, on the other hand, 
the outlet 5 ("bath”) opens. Simultaneously, the two 
other flaps (those to the right and to the left in FIG. 3) 
rise equal amounts to permit entry, if the pressure of the 
hot water and of the cold water is the same, of equal 
quantities of hot water and of cold water, into the cham 
ber 6 for discharge through outlet 5. If now, while 
keeping the member 17 inclined relative to its original 
position, it is moved towards the right in FIG. 2, that is 
to say it is brought nearer to "cold,” the following occurs: 
The right-hand and left-hand flaps in FIG. 3, which 

were before raised to the same extent, are now unequally 
raised. In fact, the piston 21 has moved to the left, and 
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therefore has come nearer to the left-hand flap (FIG. 3). 
This left-hand flap (FIG. 3) is thus moved towards its 
corresponding seat, while the right-hand flap is moved 
further away from its seat. The result will therefore be 
that substantially the same total output at outlet 5 will be 
produced as in the first case but, the proportion of the 
mixture will have changed. There will be provided more 
cold water and less hot water. It is obvious that the 
angle which the arm 7 makes with the symmetry axis 
of the device corresponds to the output but on the other 
hand, the direction of this arm on the indicator ring 23 
corresponds to the mixture. As long as this arm a 7 re 
mains facing the lower semi-circle of 23, the outlet 5 lead 
ing to the bath is open. If the arm 7 is brought into 
the upper semi-circle of 23, the lower flap 13 of FIG. 1 
remains closed, while the upper flap 13 opens, thus allow 
ing the water to issue in the outlet leading to the shower. 
The proportion of the mixture “hot” and “cold is regu 
lated according to the angular position of the arm 7 in 
FIG. 2. 
The central conical hollow 22 is operative to fix 

properly the position of rest of the piston 25 at the center 
of the surface 5 when the member 7 is at rest. In this 
central position, the spring 20 maintains the four flaps 3 
equally applied against their respective seats and the tap 
is completely closed. 

In the embodiment according to FIG. 4, the body of 
the tap is identical to that of the first embodiment, but 
the cap 24 is different. The flap support E.2a is in the 
shape of a plate and differs from the flap support 22 of 
FIG. 1 in that its face opposed to that having the four 
flaps 13 is of flat shape as seen at 25. 
The control device co-operating with the flap support 

12a is also different from that of FIG. 1. Herein it com prises a cylindrical body 26 rotating freely in a cylin 
drical chamber inside the cap 24. In order to rotate body 
26, there is provided a radial handle 27. In the axis of 
this body 26 is a rod 28 threaded at 29 and terminating 
at its left-hand end in FIG. 4 in a hemisphere 38 bearing 
lagainst the surface 2S. At its opposite end, not shown, 
the axial rod 28 is provided with a usual tap star-wheel. 
The body 26 also has a cylindrical hole 39 parallel 

to the axis of the body 26 but of center. In hole 35 is 
disposed a compression spring 32 as well as a piston 33 
with a hemispherical head 34. This piston is partially 
engaged in the hole 3 and projects out of this hole with 
the hemispherical head 34 which bears constantly against 
the surface 25. The cylindrical hole 3 is off center by an 
amount slightly exceeding the distance from the center 
of the spherical flaps 3 relative to the center of the plate 
12a. 
The operation of this device is the following: 
When the central control rod 28 occupies the position 

shown (extreme left-hand position in FIG. 4), the four 
flaps are closed. If the rod 28 is rotated a slight extent 
about its axis, the end 3 is moved to the right in FIG. 4 
of the drawing. Under the action of the spring 32 and 
of the piston 33, the plate E2a rocks to a certain extent 
about the center of the upper flap S3 in FIG. 4. The lower 
flap thus moves away from its seat to an extent which 
depends on the angle through which the rod 28 has been 
rotated. Simultaneously, the two other flaps are also 
raised from their seats but to an extent which depends 
for each of them on the position of the radial handle 27. 
If the indicator plate 35 bears the same indications as those 
at 23 (FIG. 2), as long as this handle 27 will be under 
the lower semi-circle, the water will issue through the 
outlet leading to the bath and the mixture ratio will de 
pend on the position of this handle along this semi-circle. 
Similarly, if the handle faces the upper semi-circle, the 
water will go to the shower and the mixture ratio will de 
pend on the particular position of the handle 27 on the 
upper semi-circle. As regards the output, it will in all cases 
depend solely on the axial position of the central rod 
28. 
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A. 
Thus, in these two examples, it is possible to incline at 

will, in direction and in extent, the plate 52 or 2a, ac 
cording to the desired mixture ratio and output. In the 
first example, there is a single operating member 7. In 
the second, there are two, 27 and 23. 

in the variant according to FIGS. 5 to 7, the construc 
tion is similar to that of FIG. 4, with the mixing tap hay 
ing a single outlet and not two. This outlet corresponds 
to the one indicated at 5 in FIG. 3 and is designated by 5a. 
The inlet of cold water is shown at 3a and the inlet of hot, 
water at 2a. The plate 2a is identical to that of FiG. 4 
and also the control device. However, there is no out 
let corresponding to 4 and the upper flap 3 of FIG. 5 
faces a plain blind hole 36 having no hydraulic function. 
in this case, the handle (FIG. 4) will only move effective 
ly on the lower half of the indicator plate 35 shown in 
F.G. 7. The upper flap 13 will always remain applied 
against its seat and will never be raised. 
The operation of this embodiment is obvious after 

what has been described relative to FIG. 4. 
In the example according to FIG. 8 the construction is 

identical to that of FIG. 4 and reference will be made 
to describe how this third embodiment differs from the 
Second. 
The axial rod 28a corresponding to 28, instead of being 

threaded, is merely Subjected to the action of a compres 
Sion Spring 37 urging the hemispherical end 33a of this 
rod to bear constantly against the flat surface 25 of the 
flap Support E.2a which is identical to the one of FIG. 4. 
The body is identical to that in FIGS. 1 and 4. 
The sliding rod 28a is hinged to a radial operating 

lever 38 by a pivot 39. It will be understood that the ex 
tent to which the handle 38 is rotated about the axis 39 
allows regulating the output of the tap because it de 
termines the position of the hemispherical end 30a, while 
the extent to which the handle 38 is rotated about the axis 
of the rod 28a, determines the angular position of the 
piston 33, and aliows regulating the mixture ratio and 
choosing the outlet (4 or 5) from which the mixture will 
be discharged. The single handle 38 with two degrees 
of freedom, therefore replaces the two operating members 
27, 2S each having one degree of freedom. The closure 
of the mixing tap takes place automatically as soon as the 
handle 33 is released under the action of the spring 37. 
The embodiment according to FIGS. 9, 10 and 11 is 

similar to the one shown in FIGS. 1 to 3. It differs 
therefrom however in that it permits, as in the embodi 
ment according to FEG. 8, of establishing the same mix 
ture ratio and the same outlet after closure of the tap. 
in fact, in the case of FIG. 8, automatic closure takes 
place without affecting the angular position of the handle 
38 about the axis of the rod 23a. As long as the handie 
Temains in the same angular position, the same outlet 
Will operate and the same mixture ratio will be 
produced when the tap is opened. 

In the embodiment in FIGS. 9 and 10, the spherical 
element 16a is similar to 16 and is provided with two 
parallel flat portions 49, 42 which are constantly in con 
tact with corresponding flat portions 42, 43 of two cylin 
drical mitres 44, 45 disposed in the cylindrical interior 
46 of the tap cap 43a. An elastic ring 47 holds the mitres 
44, 45 in the chamber 46. These mitres may rotate in 
side the chamber 46 about the axis of the latter, with the 
Sphere 6a. The piston 21a operates exactly as the pis 
ton 21 of FIG. 1. However, the operating member 7a 
is bent, as is seen in FIG. 11. 
The arrangement described permits selecting the out 

let of the mixture at will (4 or 5) and of regulating in 
dependently one of the other the mixture ratio and the 
output as in the first example. Further, this latter em 
bodiment permits maintaining the operating member 17a 
in the same plane after closure of the tap. In fact, when 
17a is brought back to its closure position, it rotates 
in a plane parallel to the surfaces 49, 41. Consequently, 
as long as this plane remains fixed, that is to say as long 
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as it is not rotated by acting on 17a, the selected outlet 
remains the same and the mixture ratio remains fixed. 
According to variants, the flaps could be, instead of 

hemispherical protuberances, spheres carried by the flap 
support and the center of which would remain fixed rela 
tive to the support. The seats of the flaps, instead of 
being formed by the edge of plain holes made in a plate, 
could be constituted by small fixed tores of plastic ma 
terial. 

It is obvious that the solution described in the varia 
tion according to FIG. 5 (blind hole 36) is also applicable 
in the case of constructions such as FIG. 1, FIG. 8 or 
FIG. 9, if it is question of producing a tap with a single 
outlet instead of two. 

In the variant shown in FIG. 12, the flaps are con 
stituted by independent balls 51 replacing the hemispher 
ical protuberances 13 of the flap support 2 of the first 
embodiment described (FIG. 1). These balls are carried 
by a flap support 52 on which acts the control piston 2, 
as previously. 

In the variant shown in FIG. 13, the flaps are con 
stituted by independent half balls 53 which bear via 
their flat face against the plate 9 of plastic material. 
These half balls are carried by a flap support 54 on which 
acts the control piston 21. 

In the variant shown in FIG. 14, the plate 9 of plastic 
material is continuous, instead of being provided with 
holes Such as 10 and 1 (FG. 1). When one of the 
flaps leaves its seat (lower flap in FIG. 14), the pressure 
of the water moves the plate 9 so that the corresponding 
conduit 8 communicates with the chamber 6, as in the 
first embodiment described. 

It is obvious that any one of the three variations de 
scribed above may apply to each of the various embodi 
ments previously described. 
The embodiments of the invention in which an ex 

clusive property or privilege is claimed are defined as 
follows: 

1. A mixing tap having at least two fluid inlets and 
at least one fluid outlet and movable flaps cooperating 
with stationary seats to control selectively the flow of 
the fluid at least through the inlets, to independently regul 
late the mixture ratio of the fluids and the output thereof 
from the tap, said tap comprising a flap Support Supporting 
the flaps and disposed freely in a mixing chamber pro 
vided in the tap, said flaps including portions cooperating 
with the seats to control fluid flow therethrough said 
portions each being of spherical shape and having a cen 
ter which is stationary relative to the support, the seats 
being of such shape that they each cooperate with the 
corresponding flap along a contact circle having a radius 
smaller than that of the spherical portion of the flap, to 
permit the flap support to be free to rock in all directions 
about the center of the spherical portion of any one of 
the flaps without the said one flap moving away from 
the corresponding seat, and control means operatively 
coupled to the said support to retain the same in a closed 
position wherein all of the flaps are seated in the corre 
sponding seats thereof, said control means being operative 
to rock the support to regulate the positions of the flaps 
relative to the seats thereof to provide the desired mix 
ture ratio and output of the fluids, said flap support hav 
ing the general shape of a circular plate having opposite 
faces, the flaps projecting on one of the faces, the other 
face being in operative contact with the control means, 
said flaps being distributed in the form of a circle con 
centric with the plate, said control means comprising a 
spherical element mounted in the tap and adapted to ro 
tate in all directions about its own center, the latter ele 
ment being adapted for connection to a manually con 
trolled member, the latter said spherical element being 
provided with a radial hole, a piston mounted slidably in 
the radial hole of the spherical element, and a compression 
spring also disposed in the radial hole and acting against 
the piston, the latter constituting a spring loaded abut 
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6 
ment pressing constantly on the other face of the flap sup 
port, which latter face is of concave spherical shape. 

2. A tap according to claim 1 wherein said spherical 
element is disposed in a cylindrical chamber of the tap 
and includes at least one flat surface constantly in con 
tact with the flat side face of a cylindrical mitre-shaped 
element also disposed in this chamber so as to move 
therein in a circle with the spherical element. 

3. A mixing tap having at least two fluid inlets and at 
least one fluid outlet and movable flaps cooperating with 
stationary seats to control selectively the flow of the fluid 
at least through the inlets, to independently regulate the 
mixture ratio of the fluids and the output thereof from 
the tap, said tap comprising a flap support supporting the 
flaps and disposed freely in a mixing chamber provided 
in the tap, said flaps including portions cooperating with 
the seats to control fluid flow therethrough, said portions 
each being of Spherical shape and having a center which 
is stationary relative to the support, the seats being of 
Such shape that they each cooperate with the correspond 
ing flap along a contact circle having a radius smaller 
that that of the spherical portion of the flap, to permit the 
flap support to be free to rock in all directions about 
the center of the spherical portion of any one of the flaps 
without the said one flap moving away from the corre 
sponding seat, and control means operatively coupled 
to the said support to retain the same in a closed position 
wherein all of the flaps are seated in the corresponding 
seats thereof, said control means being operative to rock 
the Support to regulate the positions of the flaps relative 
to the seats thereof to provide the desired mixture ratio 
!and output of the fluids, said flap support having the gen 
eral shape of a circular plate having opposite faces, the 
flaps projecting on one of the faces, the other face being 
in operative contact with the control means, said control 
means comprising a cylindrical rotatable element coaxial 
With the plate carrying the flaps, two heads on said ro 
tatable element, one of the heads being off center, and the 
Other being centered and adjustable under the action of 
a hand-operated member adapted for being carried by 
the Said cylindrical rotating element. 

4. A mixing tap having at least two fluid inlets and at 
least one fluid outlet and movable flaps cooperating with 
stationary seats to control selectively the flow of the fluid 
at least through the inlets, to independently regulate the 
mixture ratio of the fluids and the output thereof from the 
tap, said tap comprising a flap support supporting the 
flaps and disposed freely in a mixing chamber provided 
in the tap, said flaps including portions cooperating with 
the seats to control fluid flow therethrough, said portions 
being of spherical shape, said spherical portions having a 
center which is stationary relative to the support, the seats 
being of such shape that they each cooperate with the 
corresponding flap along a contact circle having a radius 
Smaller than that of the spherical portions of the flap, to 
permit free rocking of the flap support in all directions, 
about the center of spherical portion of any one of the 
flaps, with the said one flap remaining in contact with the 
corresponding seat, and control means operatively cou 
pled to the said support to normally maintain the same in 
a closed position wherein all the flaps are seated in the 
corresponding seats and for actuating the support to 
regulate the position of the flaps relative to the seats 
thereof according to the desired mixture ratio and output. 

5. A tap according to claim 4, wherein the flap support 
is in the shape of a circular plate having opposite faces, 
flaps projecting on one of the faces of the circular plate, 
the other face being in operative contact with the con 
trol means, said flaps being distributed in the form of a 
circle concentric with the plate. 

6. A tap according to claim 4, wherein the flaps are 
hemispherical protuberances. 

7. A tap according to claim 4, wherein the flaps are 
balls carried by the flap support. 

8. A mixing tap having at least two fluid inlets and at 
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least one fluid outlet and movable flaps cooperating with 
stationary seats to control selectively the flow of the fluid 
through the inlets to independently regulate the mixture 
ratio of the fluids and the output thereof from the tap, 
Said tap comprising a flap support supporting the flaps 
and disposed freely in a mixing chamber provided in the 
tap, said flaps including portions cooperating with the 
seats to control fluid flow therethrough, said flaps being 
of hemispherical shape and having flat faces facing and 
cooperating with the seats, said flaps being freely sup 
ported in the flap support to permit free rocking of the 
flap support in all directions about the center of the 
spherical portion of any of the flaps with the latter re 
maining in contact with the corresponding seat, and con 
trol means operatively coupled to the said support to nor. 15 2,794,609 
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O 

8 
mally maintain the same in a closed position wherein 
all the flaps are seated in the corresponding seats and for 
actuating the support to regulate the position of the flaps 
relative to the seats thereof according to the desired mix 
ture ratio and output, 
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