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(57) ABSTRACT 

A control valve (10) for a ?uid circulation circuit comprises 
a body (12) Which is equipped With a ?uid inlet (18) and at 
least tWo ?uid outlets (20, 22 and 24) and Which delimits a 
cylindrical housing for an adjusting member (26) able to 
rotate about an axis of rotation and to adopt various 
angular positions in order to control the distribution of ?uid 
through the outlets. The body (12) comprises an end Wall 
(14) into Which the ?uid inlet (18) opens and a cylindrical 
side Wall (16) into Which the ?uid outlets open at axial 
heights and at angular positions that are chosen With respect 
to the axis of rotation The rotary member (26) 
comprises a truncated end (38) facing toWard the end Wall 
(14), this making it possible to have control over the ?uid 
outlets using a laW de?ned as a function of the angular 
position of the rotary member in the valve body. 
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CONTROL VALVE FOR AN ENGINE COOLING 
CIRCUIT 

[0001] The invention relates to a control valve for a ?uid 
circulation circuit, and to a circuit equipped With such a 
valve. 

[0002] It is aimed more speci?cally at providing a control 
valve intended for a motor vehicle engine cooling circuit. 

[0003] Such a cooling circuit has, running through it, a 
coolant, usually Water, to Which an antifreeze is added, 
Which ?oWs in a closed circuit under the action of a 
circulation pump. 

[0004] In general, such a cooling circuit comprises several 
branches, including a branch that contains a cooling radiator, 
a branch Which constitutes a bypass of the cooling radiator 
and a branch Which contains a radiator, also knoWn as a “unit 
heater”, that serves to heat the cabin. 

[0005] It is knoWn practice to employ a thermostatic valve 
Which comprises a ?uid inlet connected to the outlet of the 
engine and tWo ?uid outlets Which correspond respectively 
to the branch containing the cooling radiator and to the 
branch forming the bypass. 

[0006] When the engine is started from cold, and as long 
as the temperature of the coolant has not reached a certain 
threshold level, the valve causes the coolant to circulate 
through the bypass branch, short circuiting the cooling 
radiator. As soon as the temperature of the coolant reaches 
and exceeds the aforementioned threshold level, the coolant 
passes through the cooling radiator and avoids the bypass 
branch. 

[0007] In general, the coolant circulates constantly 
through the branch containing the heating radiator, the 
heating of the cabin then being obtained by mixing a stream 
of cold air and a stream of hot air Which has sWept across the 
heating radiator. It is also knoWn practice to provide a 
separate valve on the heating radiator in order to adjust the 
?oW rate of coolant passing through it. 

[0008] In existing embodiments, use is made of control 
valves Which alloW independent control over the ?oW rate of 
coolant through the various branches of the cooling circuit 
of an engine, so as to optimiZe the engine temperature and 
the heating of the cabin. HoWever, the control valves do not 
provide the valve-control system or the engine computer 
With information about the state of the cooling circuit and 
are unable to diagnose faults or breakdoWns in the cooling 
circuit. 

[0009] It is also knoWn practice to apply sensors external 
to the valve in order to monitor the operation of the heat 
transfer ?uid. HoWever, installing such sensors is expensive, 
not very reliable, and also requires recourse to be made to 
several connectors in order to transmit the measured values 
to the computer of the vehicle and to the valve control 
system. 

[0010] The valves in current cooling circuits are therefore 
not equipped to detect any malfunctioning and, if appropri 
ate, to provide a diagnosis thereof, so that operation of the 
valves can be altered. 

[0011] The invention aims to improve the situation. 

[0012] To this end, it proposes a control valve comprising 
built-in sensors and intended for a ?uid circulation circuit 
Which, in a preferred embodiment of the invention, consti 
tutes a motor vehicle engine cooling circuit and is equipped 
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With built-in sensors to slave the position of the control valve 
according to at least one parameter characteristic of the state 
of the cooling circuit and measured by the sensors, and to 
diagnose any malfunctioning of the cooling circuit. 

[0013] In this particular application, the invention is aimed 
at affording a valve Which alloWs independent control of the 
?oW rate of cooling ?uid through the various branches of the 
engine cooling circuit, so as to optimiZe the engine tem 
perature and the heating of the cabin. 

[0014] The invention is thus more particularly aimed at a 
control valve for a ?uid circulation circuit, comprising a 
body Which is equipped With at least one ?uid inlet and at 
least tWo ?uid outlets, and Which delimits a housing for an 
adjusting member able to rotate about an axis of rotation and 
to adopt various angular positions in order to control the 
distribution of ?uid through the outlets. 

[0015] According to one general de?nition of the inven 
tion, the body comprises an end Wall into Which the ?uid 
inlet opens and a side Wall into Which the ?uid outlets open, 
at axial heights and at angular positions that are chosen With 
respect to the axis of rotation, and the adjusting member 
comprises a shaped part for controlling the outlets of ?uids 
With a laW de?ned as a function of the angular position of the 
rotary member in the valve body. 

[0016] In an advantageous embodiment, the body delimits 
a cylindrical housing for the adjusting member, the side Wall 
is a cylindrical Wall, and the shaped part is a truncated end 
facing toWard the end Wall. 

[0017] It is thus possible to control the ?oW rate of ?uid 
through the various outlets of the valve, and to do so as a 
function of the angular position given to the adjusting 
member of the valve. 

[0018] In this Way, it is possible to control the distribution 
of ?uid in accordance With a prede?ned laW. 

[0019] Such a valve may thus equip a ?uid circulation 
circuit, particularly a motor vehicle engine cooling circuit, to 
provide independent control over the ?oW rates of cooling 
?uid through the various branches of the circuit. 

[0020] Advantageously, the truncated end comprises a 
generally ?at face Which, With the axis of rotation, forms a 
chosen angle of close to 45°. 

[0021] In the valve of the invention, at least one of the 
?uid outlets may be a radial noZZle or alternatively a 
tangential noZZle. 

[0022] In one particular application, the valve has three 
?uid outlets. 

[0023] In one embodiment of the invention, the adjusting 
member is covered With a split ring made to rotate as one 
With it by a projecting lug that the adjusting member has. 

[0024] In this case, the split ring is advantageously made 
of a material With a loW coef?cient of friction. Such a split 
ring advantageously has an outside diameter slightly greater 
than the inside diameter of the valve body prior to mounting 
and an inside diameter slightly greater than the diameter of 
the adjusting member after mounting. 

[0025] It is advantageous for the split ring to cover a 
region of the adjusting member Which is equipped With 
circular grooves. These grooves actually guarantee that the 
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split ring is pressed ?rmly against the interior Wall of the 
body, thus ensuring a good seal during operation. 

[0026] As an alternative or as a supplement, the truncated 
end of the adjusting member may comprise a duct, having a 
chosen shape, advantageously the shape of an arc of a circle, 
making it possible to optimiZe the progressiveness of open 
mg. 

[0027] As an alternative or as a supplement, the adjusting 
member may be equipped With a sealing shoe, preferably 
mounted on a spring, making it possible to obtain sealing, 
particularly on the most critical branch of the circuit. 

[0028] In another embodiment, the adjusting member 
comprises, at the opposite end to the truncated end, tWo 
roughly diametrically opposed cylindrical Wall portions for 
controlling one of the ?uid outlets. This is particularly 
suitable When this ?uid outlet has a large cross section and 
avoids increasing the diameter of the valve body. This is 
bene?cial When there is a desire to isolate a chosen branch 
of the circuit. 

[0029] The control valve advantageously comprises drive 
means able to drive the adjusting member by means of a 
drive Wheel forming part of a reduction gearbox for bringing 
it into chosen angular positions With respect to the valve 
body. 

[0030] As a supplement, the valve comprises a micropro 
cessor for operating the drive means. 

[0031] According to another aspect of the invention, the 
adjusting member comprises at least one internal sensor for 
measuring values relating to the operation of the ?uid 
circulation circuit. 

[0032] In a ?rst embodiment, the internal sensors are 
sensors that sense the presence of air in the circuit. 

[0033] In a particular application, the adjusting member 
comprises a machined duct extending over the entire length 
of the adjusting member, to house the sensors. 

[0034] Advantageously, a ?rst end of the sensors passes 
through the loWer end of the adjusting member facing 
toWard the end Wall, at a chosen point, so as to be in contact 
With the ?uid. 

[0035] In a second embodiment, the sensors are tempera 
ture sensors and the machined duct comprises a loWer end 
made of brass, in contact With the ?uid, in Which to house 
the ?rst end of the temperature sensors. 

[0036] It is advantageous for the second end of the sensors 
to pass through the upper end of the valve toWard the outside 
to transmit the values measured by the sensors. 

[0037] As a supplement, the second end of the sensors is 
connected to information transmitting means for transmit 
ting the values measured by the sensors to the microproces 
sor and/or to a computer. 

[0038] In one embodiment, the information transmitting 
means comprise circular electrical-contact tracks. 

[0039] In this embodiment, the information transmitting 
means may also comprise plugs connected to the circular 
tracks for transmitting the values originating from the sen 
sors. 
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[0040] The circular tracks may be situated on a moving 
part of the valve Whereas the plugs are situated on a ?Xed 
part of the valve. 

[0041] As an alternative, the circular tracks may be situ 
ated on a ?Xed part of the valve Whereas the plugs are 
situated on a moving part of the valve. 

[0042] In particular, the moving part of the valve is the 
drive Wheel of the drive means. 

[0043] The control valve advantageously comprises a con 
nector, connected to the information transmitting means of 
the valve to transmit the measured values to the micropro 
cessor and/or to the computer. 

[0044] According to another aspect, the invention relates 
to a ?uid circulation circuit Which comprises a control valve 
as de?ned hereinabove, the ?uid inlet of Which is connected 
to a ?uid source and the ?uid outlets of Which are connected 
respectively to branches of the circuit. 

[0045] In one preferred application, the circuit is produced 
in the form of a cooling circuit for cooling the engine of a 
motor vehicle, through Which a coolant ?oWs under the 
action of a circulation pump. In this application, the control 
valve is a three-Way valve, the ?uid inlet of Which is 
connected to a coolant inlet originating from the engine, and 
the three ?uid outlets of Which are connected respectively to 
a ?rst branch of the circuit Which contains a cooling radiator, 
to a second branch of the circuit Which constitutes a bypass 
of the cooling radiator, and to a third branch of the circuit 
Which contains a unit heater for heating the cabin. 

[0046] In the description Which folloWs, given solely by 
Way of eXample, reference is made to the attached draWings 
in Which: 

[0047] FIG. 1 is a perspective vieW of a control valve, of 
the three-Way type, according to a ?rst embodiment of the 
invention; 
[0048] FIG. 2 is a vieW from above of the valve of FIG. 
1; 
[0049] FIGS. 3 and 4 are side vieWs of the valve of FIGS. 
1 and 2; 

[0050] FIG. 5 is a vieW in section on V-V of FIG. 3; 

[0051] FIGS. 6 to 8 are vieWs in section on VI-VI, VII-VII 
and VIII-VIII of FIG. 4 respectively; 

[0052] FIG. 9 is a perspective vieW of an adjusting 
member of a control valve, according to another embodi 
ment of the invention, Which is equipped With a duct; 

[0053] FIGS. 10 and 11 are tWo side vieWs of the rotary 
member of FIG. 9; 

[0054] FIGS. 12 to 15 are vieWs in section corresponding 
to FIGS. 5 to 8 respectively for a control valve equipped 
With a rotary member according to FIGS. 9 to 11; 

[0055] FIG. 16 is a perspective vieW of an adjusting 
member equipped With a sealing shoe; 

[0056] 
FIG. 16; 

[0057] FIG. 18 is a vieW in section on XVIII-XVIII of 
FIG. 17; 

FIG. 17 is a side vieW of the adjusting member of 
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[0058] FIGS. 19 to 22 are various views in section, 
corresponding respectively to FIGS. 5 to 8, of a control 
valve equipped With an adjusting member according to 
FIGS. 16 to 18; 

[0059] FIGS. 23 to 30 are various vieWs, similar to FIGS. 
1 to 9 respectively, of a control valve according to another 
embodiment; 
[0060] FIG. 31 is a perspective vieW of an adjusting 
member equipped With a split ring; 

[0061] FIG. 32 is a side vieW corresponding to FIG. 31; 

[0062] FIG. 33 is a vieW in section on XXXIII-XXXIII of 
FIG. 32; 

[0063] FIG. 34 shoWs, in each instance, three different 
sectional vieWs of the valve for angular positions of the 
adjusting member, these being numbered from 1 to 21, 
Which folloW on from one another in 15-degree increments 
in the clockWise direction; 

[0064] FIG. 35 depicts a motor vehicle engine cooling 
circuit equipped With a control or regulating valve according 
to the invention; 

[0065] FIG. 36 is a perspective vieW of a control valve, of 
the three-Way type, according to another embodiment of the 
invention; 
[0066] FIG. 37 is a side vieW of the valve of FIG. 36; 

[0067] FIGS. 38, 39 and 40 are vieWs in radial section of 
the valve of FIGS. 36 and 37, passing respectively through 
the axes of the three outlet noZZles; 

[0068] FIGS. 41, 42 and 43 are vieWs in section on 
XLI-XLI, XLII-XLII and XLIII-XLIII of FIG. 37; 

[0069] FIG. 44 is a side vieW of the adjusting member of 
the valve of FIGS. 36 to 43; 

[0070] FIG. 45 is a perspective vieW of the adjusting 
member of FIG. 44; 

[0071] FIGS. 46 and 47 are vieWs similar to FIGS. 44 
and 45 respectively, the adjusting member being equipped 
With a split ring; 

[0072] FIG. 48 shoWs, in each instance, three different 
sectional vieWs of the valve of FIGS. 36 to 43 for angular 
positions of the adjusting member, numbered from 1 to 36, 
Which folloW on from one another in ten-degree increments 
in the clockWise direction; 

[0073] FIGS. 49 and 50 depict a control valve With 
built-in sensors; and 

[0074] FIG. 51 depicts a drive Wheel comprising circular 
electrical contact tracks. 

[0075] Reference is made ?rst of all to FIGS. 1 to 8 Which 
shoW a control valve 10 according to a ?rst embodiment of 
the invention. This control valve comprises a cylindrical 
body 12 limited by an end Wall 14 and a cylindrical side Wall 
16 of axis XX. A ?uid inlet noZZle 18 opens axially into the 
end Wall 14. Three ?uid outlet noZZles 20, 22 and 24 open 
into the cylindrical side Wall 16. These three outlet noZZles 
open at axial heights and at angular positions that are chosen 
With respect to the axis of rotation XX. In the example, the 
noZZles 20, 22 and 24 open radially into the Wall 16. The 
noZZles 20 and 24 are diametrically opposed, While the 
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noZZle 22 makes an angle of 90 degrees With respect to the 
common axis of the noZZles 20 and 24. Furthermore, the 
noZZles 20, 22 and 24 have successively decreasing diam 
eters. 

[0076] Housed inside the valve body 12 is an adjusting 
member 26, also knoWn as the rotary member, Which is 
produced in the form of a solid cylindrical element Which 
may be made of plastic. The diameter of the cylindrical 
element more or less corresponds to the inside diameter of 
the valve body. The adjusting member 26 is continued by a 
stem 28 directed along the axis XX. This stem 28 passes 
through a central opening possessed by a cover 30 of circular 
shape screWed onto a ?ange 32 of the valve body by four 
?xing screWs 34 With the interposition of a seal (not 
depicted). The adjusting member 26 is able to be driven in 
rotation about the axis XX by drive means 36 depicted 
schematically in FIG. 1. The drive means may for example 
consist of a motor of the stepping type able to bring the 
adjusting member 26 into a multitude of different positions, 
either in successive increments or continuously. 

[0077] According to one essential feature of the invention, 
the adjusting member 26 comprises a truncated end 38 
Which faces toWard the end Wall 14 (as can be seen best in 
FIG. 5). In the example, this truncated end is formed of a 
generally ?at face 40 Which, With the axis of rotation XX, 
makes a chosen angle Which, in the example, is close to 45 
degrees. 
[0078] In that Way, the adjusting member 26 alloWs con 
trol over the ?uid outlets 20, 22 and 24, With a laW de?ned 
as a function of the angular position of said member in the 
valve body. 

[0079] In the position depicted in FIGS. 5 to 8, the ?uid 
Which arrives through the inlet noZZle 18 can escape only 
through the outlet noZZle 24, the other outlet noZZles 20 and 
22 being closed. 

[0080] By subsequently altering the angular position of the 
adjusting member it is possible to adjust the ?oW rate of ?uid 
through the various outlet noZZles 20, 22 and 24, and to do 
so progressively. 

[0081] The position of the adjusting member 26 is con 
trolled by means of a position sensor 331 placed, for 
example, on the drive Wheel 33 of the reduction gearbox 3 
of the drive means 36 (FIG. 51). This sensor 331 may be a 
potentiometer With a circular contact track ?xed directly to 
the drive Wheel 33. 

[0082] The adjusting member 26 depicted in FIGS. 9 to 11 
is similar to that of the preceding embodiment except that 
the truncated end 38 has a duct 42 of chosen shape Which, 
here, is more or less in the shape of an arc of a circle centered 
around the axis XX. This duct in the shape of an arc of a 
circle extends over roughly 90 degrees, as can be seen in 
FIGS. 12 to 15, Which correspond to FIGS. 5 to 8 respec 
tively of the preceding embodiment. 

[0083] The presence of this duct makes it possible to 
achieve progressiveness in the opening of the valve over tWo 
Ways of this valve, namely the outlet noZZles 22 and 24. 

[0084] The position of the adjusting member 26 of FIGS. 
12 to 15 corresponds to that of the adjusting member 26 of 
FIGS. 5 to 8. HoWever, the presence of this duct means that 
a small ?uid ?oW rate can escape through the outlet noZZle 
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22 even though this outlet nozzle is completely closed in the 
case of the preceding embodiment. By contrast, here again, 
the outlet noZZle 20 is closed by the adjusting member 26. 

[0085] Reference is noW made to FIGS. 16 to 18 Which 
shoW an adjusting member 26 similar to that of the embodi 
ment of FIGS. 1 to 8. The main difference lies in the fact that 
this member here is equipped With a sealing shoe 44 of 
cylindrical shape, housed in a housing 46 formed at the 
periphery of the rotary member and urged by a spring 48. 
This shoe provides sealing at the most critical part of the 
circuit. The presence of the spring provides compensation 
for the variations in expansion of the materials, because of 
the variations in temperature of the ?uid passing through the 
valve. 

[0086] In FIGS. 19 to 22 Which can be likened respec 
tively to FIGS. 5 to 8, the sealing shoe 44, in the positioned 
depicted, seals against the noZZle 20. 

[0087] Reference is noW made to FIGS. 23 to 30 Which 
can be likened to FIGS. 1 to 8 respectively, the adjusting 
member 26 here being equipped With a shoe 44 as in the 
preceding embodiment. The main difference here lies in the 
fact that the noZZles 20 and 24 open tangentially into the 
valve body 12 Whereas the noZZle 22 opens radially there 
into. 

[0088] Reference is noW made to FIGS. 31 to 33 Which 
shoW an adjusting member similar to that of FIGS. 1 to 8. 
The adjusting member is covered by a split ring 50 Which 
comprises a slot 52 for the passage of a lug 54 formed 
radially projecting from the adjusting member. The result is 
that this split ring is made to rotate as one With the adjusting 
member 26. The split ring 50 is made of a material With a 
loW coefficient of friction, for example Te?on® (polytet 
ra?uoroethylene), PPA or PPS, With or Without a surface 
coating. 

[0089] Furthermore, this split ring has an outside diameter 
slightly greater than the inside diameter of the valve body 
prior to mounting and an inside diameter slightly greater 
than the diameter of the adjusting member after mounting. 
That makes it possible to guarantee sealed contact of the ring 
With the body, and for this to be the case Without leading to 
an excessively high torque. 

[0090] Reference is noW made to FIG. 34 Which shoWs 
various successive positions of the adjusting member, these 
being numbered from 1 to 21, each one respectively depicted 
at the three outlet noZZles 20, 22 and 24. In the example, 
these positions are obtained by successive rotations through 
15 degrees, in the clockWise direction, of the adjusting 
member inside the valve body. It may thus be seen that the 
various outlet noZZles can be opened or closed in accordance 
With a de?ned laW, and that this can be done progressively. 

[0091] These various positions are obtained by the drive 
means 36 Which are operated by an appropriate control 
circuit. 

[0092] Reference is noW made to FIG. 35 Which shoWs a 
circuit 60 for cooling the engine 62 of a motor vehicle. The 
circuit 60 has, passing through it, a coolant, typically Water 
to Which an antifreeZe is added, Which ?oWs under the action 
of a pump 78. The ?uid is heated by the engine, leaves the 
latter via an outlet 64 connected to the inlet noZZle 18 of a 
control valve 10 of the type described hereinabove. This 
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valve comprises three outlet noZZles 20, 22 and 24 Which are 
connected to three branches of the circuit. This circuit 
comprises a ?rst branch 66 Which contains a cooling radiator 
68 and an expansion vessel 70, a branch 72 Which forms a 
bypass bypassing the cooling radiator 68 and a branch 74 
Which contains a unit heater 76 used to heat the cabin of the 
vehicle. The noZZle 20 is connected to the branch 66 
(radiator), the noZZle 22 to the branch 74 (unit heater) and 
the noZZle 24 to the branch 72 (bypass). 

[0093] The valve thus makes it possible to have indepen 
dent control over the ?oW rates of ?uid in the aforemen 
tioned branches, so as to optimiZe the engine temperature 
and the heating of the cabin. 

[0094] In particular, When the engine is being started from 
cold, it alloWs the ?uid to be circulated through the bypass 
branch 72 Without passing the radiator 68. During this start 
phase it is also possible to cause some or all of the ?uid ?oW 
rate to pass into the unit heater 76, if heating is desired. 

[0095] When the temperature of the ?uid has reached or 
exceeded a given threshold value, the ?uid passes through 
the radiator 68 and avoids the bypass 72. Furthermore, 
depending on Whether or not heating is desired, some of the 
?uid may or may not pass through the unit heater 76. 

[0096] The control valve in FIGS. 36 to 47 can be likened 
to those described before, the common elements being 
denoted by the same numerical references. 

[0097] The outlet noZZles 20 and 22 together form an 
angle of close to 90°, While the outlet noZZle 24 extends 
betWeen the noZZles 20 and 22. In addition, the outlet noZZle 
24, Which is the one closest to the cover 30, has a diameter 
greater than the diameter in the preceding embodiments. As 
a result, it Would normally be necessary to increase the 
diameter of the valve body. To avoid that, the adjusting 
member 26 comprises, at the opposite end to the truncated 
end 38, tWo roughly diametrically opposed cylindrical Wall 
portions 78 and 80 for controlling the outlet noZZle 24. 

[0098] These tWo Wall portions 78 and 80 extend the 
adjusting member 26 in the direction aWay from the trun 
cated end 38 and are produced in the form of tWo thin Webs 
of material extending some distance from the stem 28 of the 
adjusting member. It can be seen, particularly from FIGS. 39 
to 41, hoW these tWo Wall portions alloW access to the outlet 
noZZle 24 to be closed or opened according to the angular 
position of the adjusting member. 

[0099] In this embodiment, the adjusting member 26 com 
prises a peripheral region 82 Which is equipped With circular 
grooves 84 (see FIGS. 44 and 45 in particular). As in the 
preceding embodiments, the adjusting member 26 takes a 
split ring 50. The latter covers both the peripheral region 82 
and the tWo Wall portions 78 and 80. The function of these 
circular grooves 84 is to press the split ring 50 ?rmly against 
the interior Wall of the valve body under a pressure differ 
ence, making it possible to ensure good sealing during 
operation. 

[0100] The valve of FIGS. 36 to 47 ?nds a particular use 
in a circuit of the type depicted in FIG. 35. In this case, the 
noZZle 20 is connected to the branch 66 (radiator), the noZZle 
22 to the branch 74 (unit heater) and the noZZle 24 to the 
branch 72 (bypass). 
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[0101] Reference is noW made to FIG. 48 Which shows 
various successive positions of the adjusting member, num 
bered from 1 to 36, each one respectively at the three outlet 
noZZles 20, 22 and 24. In the example, these positions are 
obtained by successive rotations through 10 degrees in the 
clockWise direction of the adjusting member Within the 
valve body. It can thus be seen that the various outlet noZZles 
can be opened or closed in accordance With a de?ned laW, 
and that this can be done progressively. 

[0102] With reference to FIG. 49 and 50 it is possible to 
incorporate sensors into the control valve according to the 
invention. The control valve does actually alloW sensors to 
be incorporated into the adjusting member 26 rotating about 
the axis XX. All kinds of sensors capable of measuring 
parameters relating to the engine cooling circuit and, for 
example: 

[0103] 
[0104] a sensor sensing the temperature of an at-risk 

component on the valve actuator, 

[0105] a pressure sensor sensing the pressure in the 
cooling circuit to anticipate any overheating of the 
engine and to trigger a degraded mode for the valve, 
the fan and the pump and then of the engine if 
necessary, 

[0106] a sensor that senses the presence of air in the 
coolant, etc., may be sited in the adjusting member 
26. 

a coolant temperature sensor, 

[0107] FIG. 49 illustrates the incorporation of sensors into 
an adjusting member With a truncated end 38. A temperature 
sensor sensing the temperature of coolant 5 and a sensor 
sensing the presence of air in the coolant 13 are incorporated 
into the adjusting member 26. These sensors are made up of 
tWo electrodes. A cylindrical duct 7 is machined in the 
adjusting member 26 to house the sensors 13 and 5. 

[0108] The cylindrical duct 7 comprises a brass end 51 in 
contact With the coolant, regardless of the position of the 
adjusting member. The temperature sensor 5 is introduced 
into the cylindrical duct in such a Way that its loWer end is 
housed in the brass end. Thus, the temperature sensor may 
measure the temperature of the coolant even When the 
adjusting member is rotating about the axis XX. 

[0109] There are various alternative forms of embodiment 
for incorporating the sensors. The adjusting member 26 is 
shaped to be able to house the sensors, taking account in 
particular of the nature of the sensor and of its shape. 
Incorporation of the sensors 5 and 13 is given by Way of 
nonlimiting example. Other forms of incorporation are pos 
sible. 

[0110] For example, the sensor sensing the presence of air 
in the coolant 13 comprises a ?rst part introduced into the 
cylindrical duct While its loWer end passes through the 
adjusting member 26 as far as its truncated end 28, on the 
outside of the cylindrical duct, to be in contact With the 
coolant. 

[0111] In all the alternative forms of embodiment, the 
loWer ends of the sensors pass through the loWer end of the 
adjusting member 26 Which faces toWard the end Wall 14. In 
this Way, the sensor 13 can also be in contact With the 
coolant independently of the angular position of the adjust 
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ing member. It can then measure values relating to the 
presence of air in the coolant. 

[0112] The values measured by the sensors are then trans 
mitted to the outside of the valve for processing intended to 
monitor the cooling circuit and to diagnose any malfunctions 
that may occur. 

[0113] Reference is noW made to FIG. 50 Which is a vieW 
from above of the valve depicted in FIG. 49. In this ?gure, 
the drive Wheel 33 of the reduction gearbox 3 comprises 
circular tracks 17. The circular tracks are therefore also able 
to move. As an alternative, the circular tracks can be 
arranged on another moving part of the valve separate from 
the drive Wheel, for example on a printed circuit mounted in 
parallel With the drive Wheel. 

[0114] Advantageously, the upper ends of the sensors are 
connected to these circular tracks by electrical contact to 
alloW the relative movement of the adjusting member With 
respect to the valve body 12 and prevent the Wires from 
tWisting. This connection alloWs the sensors to transmit the 
measured values to the circular tracks. 

[0115] The circular tracks are connected to plugs of the 
brush type 19, placed on a ?xed part of the valve, for 
example on the printed circuit that accommodates the micro 
processor 39 that operates the valve or on the protective 
casing 8 protecting the external components of the valve 
such as the reduction gearbox 3 or the drive Wheel 33. These 
plugs transmit the information received from the circular 
tracks to a single connector 37. Given the grouping of the 
upper ends of the sensors, there is no longer actually any 
need to use numerous connectors for conveying the mea 
sured values to the microprocessor and/or to the computer. 

[0116] The connector 37 then transmits the information 
relating to the values measured by the sensors to the micro 
processor Which operates the valve (power supply, control 
and diagnostics signal) and/or to the vehicle computer, 
supplying it With the data needed for engine mapping, such 
as the coolant temperature. 

[0117] As an alternative, a decision may be made to locate 
the circular tracks 17 on one of the ?xed parts of the valve 
and the plugs 19 on one of the moving parts of the valve. 

[0118] Furthermore, the circular tracks may be replaced by 
other information transmitting means capable of transmit 
ting data from the upper ends of the sensors to the connector, 
such as contactless sensors for example, particularly Hall 
effect, optical or magneto-resistive sensors. 

[0119] Incorporating the sensors inside the valve, accord 
ing to the invention, alloWs the operation of the cooling 
circuit to be monitored and breakdoWns to be diagnosed as 
and When they occur. In a degraded mode, it also alloWs the 
operation of the valve to be adjusted. The valve can thus by 
itself regulate the engine temperature and diagnose any 
breakdowns of actuators (fan, pump, valve, leak of ?uid, 
etc.) at the computer before the engine overheats. 

[0120] Incorporating the sensors into the control valve 
according to the invention guarantees better prevention and 
gives the engine better dependability. Furthermore, it makes 
it possible to reduce the number of parts and the cost of the 
function of regulating the cooling circuit. 

[0121] Of course, the valve of the invention can be embod 
ied in many alternative forms. It is not restricted to a 
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three-Way valve as in the embodiments described above. 
Nor is it limited to an application to a motor vehicle engine 
cooling circuit. 

[0122] Likewise, it is possible to conceive of an embodi 
ment in Which the inlets and the outlets are reversed on the 
valve body. Indeed, Within the meaning of the invention, the 
ideas of “?uid inlet” and “?uid outlet” are de?ned With 
respect to the position of the valve in the cooling circuit. In 
other embodiments, for eXample When the valve is placed on 
the inlet side of the engine (62) in the cooling circuit, the 
ideas of “?uid inlet” and “?uid outlet” are reversed and, in 
this case, the noZZle 18 is a ?uid outlet and the noZZles 20, 
22 and 24 are ?uid inlet noZZles. 

1. A control valve for a ?uid circulation circuit, compris 
ing a body Which is equipped With at least one ?uid inlet and 
at least tWo ?uid outlets, and Which delimits a housing for 
an adjusting member able to rotate about an aXis of rotation 
and to adopt various angular positions in order to control the 
distribution of ?uid through the outlets, 

Wherein the body comprises an end Wall into Which the 
?uid inlet opens and a side Wall into Which the ?uid 
outlets open, at aXial heights and at angular positions 
that are chosen With respect to the aXis of rotation, and 
Wherein the adjusting member comprises a shaped part 
for controlling the outlets of ?uids With a laW de?ned 
as a function of the angular position of the rotary 
member in the valve body. 

2. The control valve as claimed in claim 1, Wherein the 
body delimits a cylindrical housing for the adjusting mem 
ber, Wherein the side Wall is a cylindrical Wall, and Wherein 
the shaped part is a truncated end facing toWard the end Wall. 

3. The control valve as claimed in claim 2, Wherein the 
truncated end comprises a generally ?at face Which, With the 
aXis of rotation, forms a chosen angle of close to 45°. 

4. The control valve as claimed in one of claims 2 and 3, 
Wherein at least one of the ?uid outlets is a radial noZZle. 

5. The control valve as claimed in one of claims 2 and 3, 
Wherein at least one of the ?uid outlets is a tangential noZZle. 

6. The control valve as claimed in one of claims 1 to 5 and 
Which comprises three ?uid outlets. 

7. The control valve as claimed in one of claims 1 to 6, 
Wherein the adjusting member is covered With a split ring 
made to rotate as one With it by a projecting lug that the 
adjusting member has. 

8. The control valve as claimed in claim 7, Wherein the 
split ring is made of a material With a loW coef?cient of 
friction. 

9. The control valve as claimed in one of claims 7 and 8, 
Wherein the split ring has an outside diameter slightly 
greater than the inside diameter of the valve body prior to 
mounting and an inside diameter slightly greater than the 
diameter of the adjusting member after mounting. 

10. The control valve as claimed in one of claims 7 to 9, 
Wherein the split ring covers a region of the adjusting 
member Which is equipped With circular grooves. 

11. The control valve as claimed in one of claims 1 to 10, 
Wherein the truncated end of the adjusting member com 
prises a duct, having a chosen shape, advantageously the 
shape of an arc of a circle. 

12. The control valve as claimed in one of claims 1 to 11, 
Wherein the adjusting member is equipped With a sealing 
shoe. 
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13. The control valve as claimed in claim 12, Wherein the 
sealing shoe is mounted on a spring. 

14. The control valve as claimed in one of claims 1 to 13, 
Wherein the adjusting member comprises, at the opposite 
end to the truncated end, tWo roughly diametrically opposed 
cylindrical Wall portions for controlling one of the ?uid 
outlets. 

15. The control valve as claimed in one of claims 1 to 14 
and Which comprises drive means able to drive the adjusting 
member by means of a drive Wheel forming part of a 
reduction gearbox for bringing it into chosen angular posi 
tions With respect to the valve body. 

16. The control valve as claimed in claim 15, Wherein the 
valve comprises a microprocessor for operating the drive 
means. 

17. The control valve as claimed in one of the preceding 
claims, Wherein the adjusting member comprises at least one 
internal sensor for measuring values relating to the operation 
of the ?uid circulation circuit. 

18. The control valve as claimed in claim 17, Wherein the 
internal sensors are sensors that sense the presence of air in 
the circuit. 

19. The control valve as claimed in claim 17, Wherein the 
adjusting member comprises a machined duct extending 
over the entire length of the adjusting member, to house the 
sensors. 

20. The control valve as claimed in claim 17, Wherein a 
?rst end of the sensors passes through the loWer end of the 
adjusting member facing toWard the end Wall, at a chosen 
point, so as to be in contact With the ?uid and take mea 
surements. 

21. The control valve as claimed in claim 20, Wherein the 
sensors are temperature sensors and Wherein the machined 
duct comprises a loWer end made of brass, in contact With 
the ?uid, in Which to house the ?rst end of the sensors. 

22. The control valve as claimed in claim 20, Wherein the 
second end of the sensors passes through the upper end of 
the valve toWard the outside to transmit the values measured 
by the sensors. 

23. The control valve as claimed in claim 22, Wherein the 
second end of the sensors is connected to information 
transmitting means for transmitting the values measured by 
the sensors to the microprocessor and/or to a computer. 

24. The control valve as claimed in claim 23, Wherein the 
information transmitting means comprise circular electrical 
contact tracks. 

25. The control valve as claimed in claim 24, Wherein the 
information transmitting means comprise plugs connected to 
the circular tracks for transmitting the values originating 
from the sensors. 

26. The control valve as claimed in claim 25, Wherein the 
circular tracks are situated on a moving part of the valve and 
Wherein the plugs are situated on a ?Xed part of the valve. 

27. The control valve as claimed in claim 25, Wherein the 
circular tracks are situated on a ?Xed part of the valve and 
Wherein the plugs are situated on a moving part of the valve. 

28. The control valve as claimed in one of claims 26 and 
27 taken in combination With claim 15, Wherein the moving 
part of the valve is the drive Wheel of the drive means. 

29. The control valve as claimed in claim 23 taken in 
combination With claim 16, and Which comprises a connec 
tor, connected to the information transmitting means of the 
valve to transmit the measured values to the microprocessor 
and/or to the computer. 
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30. A ?uid circulation circuit Which comprises a control 
valve as claimed in one of claims 1 to 31, the ?uid inlet of 
Which is connected to a ?uid source and the ?uid outlets of 
Which are connected respectively to branches of the circuit. 

31. The ?uid circulation circuit as claimed in claim 30 and 
Which is produced in the form of a cooling circuit for cooling 
the engine of a motor vehicle, through Which a coolant ?oWs 
under the action of a circulation pump, this circuit being one 
Wherein the control valve is a three-Way valve, the ?uid inlet 
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of Which is connected to a coolant inlet originating from the 
engine, and the three ?uid outlets of Which are connected 
respectively to a ?rst branch of the circuit Which contains a 
cooling radiator, a second branch of the circuit Which 
constitutes a bypass of the cooling radiator, and to a third 
branch of the circuit Which contains a unit heater for heating 
the cabin. 


