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(57) ABSTRACT 

The invention relates to a control valve for a ?uid circulation 

system, consisting of a body (2) comprising a cylindrical 
lateral Wall (4) Which de?nes a cylindrical housing. The 
invention also comprises tubes (50, 52, 60, 62, 58) through 
Which the ?uid enters and leaves the aforementioned body 
(2). A rotary adjustment element (80) is mounted to rotate 
around an axis @(X) in the body (2) and can occupy di?‘erent 
positions in order to control the circulation of the ?uid 
between the tubes. All of said tubes pass through the 
cylindrical lateral Wall (4) of the body (2). 
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FLUID SYSTEM CONTROL VALVE AND SYSTEM 
COMPRISING SAID VALVE 

[0001] The invention relates to the ?eld of multiWay 
valves for a ?uid circuit, in particular for a cooling circuit for 
the internal combustion engine of a motor vehicle. It also 
relates to a ?uid circulation circuit, in particular a cooling 
circuit for the internal combustion engine of a motor vehicle, 
comprising this valve. 

[0002] More speci?cally, the invention relates to a control 
valve for a ?uid circulation circuit, comprising a body 
having a cylindrical lateral Wall de?ning a cylindrical hous 
ing, at least tWo tubes through Which the ?uid can enter or 
leave the body, a rotary adjustment device mounted to rotate 
in the cylindrical housing of the body about an axis, this 
adjustment device being able to assume various angular 
positions in order to control the circulation of ?uid betWeen 
the tubes. 

[0003] Valves of this type are already knoWn and they 
have a body comprising an end Wall into Which opens a ?uid 
inlet and a cylindrical lateral Wall into Which open ?uid 
outlets at axial heights and in angular positions chosen With 
respect to the axis of rotation of an adjustment device Which 
can rotate about an axis of rotation. 

[0004] A valve of this type has many disadvantages. lts 
overall siZe is considerable. Moreover, it does not make it 
possible to connect a large number of circulation Ways for 
the ?uid. 

[0005] The object of the present invention is precisely to 
provide a control valve for a ?uid circulation circuit Which 
overcomes these disadvantages. 

[0006] These aims are achieved according to the invention 
in that all the tubes open into the cylindrical lateral Wall of 
the body. 

[0007] By virtue of this characteristic, the overall siZe, in 
particular the overall axial siZe of the valve, is reduced. 
Moreover, it is possible to connect a large number of Ways 
to the cylindrical periphery. Thus, one control valve accord 
ing to the invention may replace a number of prior art valves, 
for example tWo four-Way valves. 

[0008] In a preferred embodiment, the tubes are arranged 
radially With respect to the cylindrical lateral Wall. 

[0009] This arrangement makes it possible to further 
increase the possible number of valveWays. 

[0010] The tubes may be distributed over a single level. 

[0011] HoWever, in a speci?c embodiment, the tubes are 
distributed over more than one level. 

[0012] Thus, the tubes may be distributed over tWo, three 
or more levels. This embodiment is particularly appropriate 
Where the valve is to contain a large number of Ways, for 
example six or more than six. Thus, the overall diametral 
siZe of the valve can be kept small, in combination With a 
small overall axial siZe. 

[0013] Furthermore, the invention relates to a ?uid circu 
lation circuit, in particular a cooling circuit for a motor 
vehicle internal combustion engine. Such a circuit is tra 
versed by a cooling ?uid Which circulates in a closed circuit 
under the action of a circulation pump. Such a cooling 
circuit comprises a number of branches, including a branch 
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Which contains a radiator for cooling the engine, a branch 
Which constitutes a bypass of the radiator for cooling the 
engine and a branch Which contains a radiator, also knoWn 
as a unit heater, used for heating the vehicle cabin. 

[0014] The invention relates to a ?uid circuit comprising 
a control valve according to the invention, the tubes of 
Which are connected to the various branches of the circuit. 
According to a speci?c embodiment, the circuit is provided 
in the form of a high-temperature circuit for cooling a motor 
vehicle internal combustion engine, comprising a main 
pump for circulating the ?uid, a bypass line and a heating 
line containing a unit heater, and a loW-temperature circuit 
comprising a loW-temperature pump, a heat-exchange mod 
ule consisting of a high-temperature heat-exchange section 
permanently integrated With the high-temperature cooling 
circuit, of a loW-temperature heat-exchange section perma 
nently integrated With the loW-temperature cooling circuit, 
and of an assignable section Which can be integrated either 
With the high-temperature heat-exchange circuit or With the 
loW-temperature heat-exchange circuit, the control valve 
being connected to the heat-exchange module, to the high 
temperature circuit and to the loW-temperature circuit in 
such a Way as to integrate the assignable heat-exchange 
section either With the high-temperature circuit or With the 
loW-temperature circuit, according to an operating param 
eter of the engine. 

[0015] Other additional and/or alternative characteristics 
of the invention are listed beloW: 

[0016] the rotary adjustment device has pockets Which are 
able to place tWo or more than tWo tubes in communica 
tion With one another; 

[0017] the valve comprises a cylindrical sealing ring 
arranged betWeen the cylindrical lateral Wall of the body 
and the rotary adjustment device; 

[0018] the rotary adjustment device has a convex rounded 
shape and the sealing ring has a concave rounded shape 
Which is complementary With the shape of the rotary 
adjustment device; 

[0019] the ring has a stop means Which alloWs it to be 
rotationally immobiliZed With respect to the body of the 
valve; 

[0020] the stop means is a protuberance Which ?ts into a 
corresponding housing formed in the body; 

[0021] a seal, in particular an O-ring seal, is provided 
around at least one pocket of the rotary device in order to 
isolate the ?uid circuits from one another; 

[0022] 
levels; 

[0023] one of the levels has three tubes, While the other 
level has four tubes; 

[0024] 
[0025] 
[0026] In particular, the valve according to the invention 
Will have tWo stages, each including three Ways, and a rotary 
device having pockets making it possible to place said Ways 
in communication in pairs, depending on its angular posi 
tion. All or part of said pockets Will be oriented substantially 
parallel to the axis of rotation of said rotary device and/or 

the valve has seven tubes distributed over tWo 

the rotary device has three pockets; 

the rotary device additionally has a through duct. 
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Will be inclined With respect thereto so that the Ways of tWo 
different stages can be placed in communication. According 
to this embodiment, a six-Way valve is obtained in Which 
both the overall radial and axial siZe is particularly advan 
tageous. 

[0027] Other characteristics and advantages of the present 
invention Will become apparent on reading the description 
beloW of exemplary embodiments given by Way of illustra 
tion With reference to the appended ?gures. In these ?gures: 

[0028] FIG. 1 is a perspective vieW of a control valve 
according to the present invention; 

[0029] FIG. 2 is an exploded vieW of the valve repre 
sented in FIG. 1; 

[0030] FIG. 3 is a sectional vieW of the valve represented 
in FIGS. 1 and 2; 

[0031] FIG. 4 is a sectional vieW of the valve represented 
in FIG. 3, taken along the line IV-IV; 

[0032] FIG. 5 is an external vieW of a second embodiment 
of a valve according to the present invention comprising 
tubes distributed over tWo levels; 

[0033] FIG. 6 is a left-side vieW of the valve represented 
in FIG. 5; 

[0034] 
FIG. 5; 

[0035] FIGS. 8 and 9 represent tWo perspective vieWs of 
the valve of FIGS. 5 to 7; 

[0036] FIG. 10 is an exploded vieW of the valve repre 
sented in FIGS. 5 to 9; 

[0037] FIG. 11 is a sectional vieW taken along the line 
XI-XI of FIG. 6; 

[0038] FIG. 12 is a vieW of a cooling circuit for a motor 
vehicle internal combustion engine, comprising tWo four 
Way valves; 

[0039] FIG. 13 is a vieW of the cooling circuit represented 
in FIG. 12, in another operating con?guration; 

[0040] FIG. 14 is a vieW of a cooling circuit for a motor 
vehicle internal combustion engine, comprising a control 
valve according to the present invention, With the vieW being 
represented in the same con?guration as the circuit of FIG. 
12; 

[0041] FIG. 15 is a vieW ofthe cooling circuit of FIG. 14, 
represented in the same con?guration as the cooling circuit 
of FIG. 13; 

[0042] FIG. 16 is a sectional vieW taken along the line 
XVI-XVI of FIG. 6, in a con?guration corresponding to 
FIG. 14; and 

[0043] FIG. 17 is a sectional vieW, identical to FIG. 16, of 
the tWo-control valve of the invention, represented in the 
con?guration corresponding to the circuit of FIG. 15. 

FIG. 7 is a rear vieW of the valve represented in 

[0044] FIGS. 1 to 4 represent a ?rst embodiment of a 
control valve according to the invention. The valve has a 
body denoted by the general reference 2, consisting of a 
cylindrical lateral Wall 4 and of an end Wall 6 (FIG. 4). The 
body 2 has a general shape Which is generated by revolution 
about an axis XX. The body 2 has six tubes 8 Which open 
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radially into a cylindrical housing 10 of axis XX (FIG. 2). 
In the embodiment represented, the axes 12 of the tubes 8 are 
coplanar (FIG. 3). In addition, the tubes are uniformly 
distributed at 600 to one another at the periphery of the 
lateral cylindrical Wall 4. These characteristics are not 
imperative and it Would be possible for the tubes 8 not to be 
coplanar, or else it Would be possible for them not to be 
uniformly distributed at the periphery of the lateral cylin 
drical Wall 4. HoWever, according to an important charac 
teristic of the invention, all of the tubes 8 open out on the 
cylindrical Wall 4. None of them is situated on the end Wall 

6 (FIG. 4). 

[0045] Inside the cylindrical housing 10 is housed a rotary 
adjustment device 14, the diameter of Which corresponds 
substantially to the internal diameter of the cylindrical 
housing 10 (FIGS. 2 to 4). The adjustment device 14 is 
extended by a rod 16 directed along the axis XX. This rod 
16 passes through a central opening belonging to a circular 
cover 18 Which is screWed onto a ?ange 20 of the body 2 of 
the control valve by means of fastening screWs 22, With 
interposition of an O-ring seal 24 (see FIG. 2). The rotary 
adjustment device 14 is able to be rotated about the axis XX 
by drive means (not shoWn) Which may consist, for example, 
of a stepper motor capable of bringing the rotary device 14 
into a multiplicity of different positions, either by successive 
increments or continuously. 

[0046] The rotary device 14 has pockets 26 (three in the 
example represented) Which are able to place the tubes 8 in 
communication With one another. These pockets are formed 
by cutouts made in the rotary device 14 Which open out at 
the periphery of the latter. Thus, as can be seen in FIG. 3, 
the tubes 8 are distributed in pairs. They communicate With 
one another by Way of the pockets 26. Thus, one of the tubes 
of each pair can constitute an inlet for the ?uid, While the 
other tube of the pair constitutes an outlet for this ?uid. By 
rotating the rotary device through an angle of 600 in one or 
other direction, it is possible to place tWo different adjacent 
tubes in communication. 

[0047] A sealing ring 30 is interposed betWeen the rotary 
device 14 and the lateral cylindrical Wall 4 of the body 2 
(FIG. 2). Advantageously, the rotary device 14 has a convex 
rounded shape and the sealing ring 30 has a concave rounded 
shape Which is complementary With the shape of the rotary 
device 14. There is thus self-centering of the rotary device 
14 With respect to the body 2 of the valve. The self-centering 
alloWs the valve to be placed in the desired angular position. 
This solution also has the advantage of minimizing the 
friction surfaces required for sealing, thus limiting the 
operating forces. No part of the rotary device 14 is in contact 
With the body 2. The sealing ring 30 (FIG. 2) has circular 
openings 32 corresponding to the inlet or the outlet of the 
tubes 8 (six in the example represented). The openings 32 
are equipped With lip seals to provide sealing betWeen the 
ring 30 and the body 2. In addition, the sealing ring 30 has 
an opening 34 in a nonoperational part so as to facilitate 
mounting thereof on the rotary device 14 and also demold 
ing thereof. The sealing ring 30 also has a protuberance 36 
(FIG. 2) Which gets housed in a housing (not shoWn) in the 
body 2 of the valve so as to prevent the sealing ring 30 from 
rotating With respect to the body. 

[0048] FIGS. 5 to 11 represent a second embodiment of a 
control valve according to the present invention. This valve 
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is distinguished from that Which has been described above 
through the fact that the inlet or outlet tubes are distributed 
over more than one level, tWo in the example represented. 

[0049] As in the case of the ?rst embodiment, the valve 
has a cylindrical body 2 bounded by an end Wall 6 and a 
cylindrical lateral Wall 4 of axis XX. The cylindrical lateral 
Wall 4 de?nes a cylindrical housing 10. The housing is 
closed by a cover 18 Which is fastened by screWs 32 (four 
in the example represented) Which fasten the cover 18 to a 
?ange or collar 20 forming part of the body 2. A seal, for 
example an O-ring seal 24, is interposed betWeen the cover 
18 and the ?ange 20. 

[0050] The body 2 has seven tubes all arranged, according 
to an important characteristic of the invention, on the 
cylindrical lateral Wall 4. In this embodiment, the tubes are 
distributed over tWo levels, namely a ?rst level, Which Will 
be referred to as loWer level because it is closer to the end 
Wall 6 of the body, and a second level, Which Will be referred 
to as upper level because it is closest to the opening of the 
body 2 and to the cover 18. 

[0051] Four tubes have been arranged at the ?rst level. In 
the ?gures, these tubes respectively bear the references 50, 
52, 54, and 56. Three tubes have been arranged on the 
second level or upper level. In the ?gures, these tubes have 
been respectively denoted by the references 58, 60 and 62. 

[0052] The tubes 50 and 58 are associated With one 
another. The tube 50 forms part of the loWer level, While the 
tube 58 forms part of the upper level. These tWo tubes 
therefore alloW communication betWeen the loWer level and 
the upper level. Furthermore, the tubes 60 and 62, both of 
Which belong to the upper level, are also paired With one 
another. 

[0053] A rotary device, denoted in its entirety by the 
general reference 80 (FIGS. 10 and 11), is arranged inside 
the cylindrical housing 10 of the body 2. It is mounted to 
rotate about the longitudinal axis XX of the body 2. The 
device 80 comprises a generally cylindrical holloW body 82 
of axis XX. The body 82 is extended by a rod 26 directed 
along the axis XX, Which passes through a central opening 
27 belonging to the cover 18. An O-ring seal 17 (see FIG. 
10) is interposed betWeen the rod 26 and the opening 27. As 
described previously, the rotary device 80 is able to be 
rotated about the axis XX by drive means (not shoWn) 
capable of bringing it into a multiplicity of different angular 
positions, either by successive increments or continuously. 

[0054] Three pockets are formed Within the cylindrical 
body 82. These pockets are denoted by the references 84, 86 
and 88. The pocket 84 extends over the tWo levels and it is 
able to place the tubes 50 and 58 in communication With one 
another. It is also able to communicate With the tube 52. 

[0055] The pocket 86 likeWise extends over tWo levels. It 
is approximately L-shaped. It is able to place the tubes 54 
and 62 (see FIG. 14) in communication, and also the tubes 
54 and 56 (see FIG. 15). 

[0056] The third pocket 88 is situated only on the upper 
level of the body of the rotary device 80; it is able to place 
the tubes 60 and 62 in communication (see FIG. 15). 

[0057] Finally, the rotary adjustment device 80 has a 
through duct 90 Which, in the example represented, passes 
through it diametrally. The duct 90 is intended to sWitch part 
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of one of the circuits into another (see FIGS. 14 and 15). It 
is situated at the loWer level of the rotary device 80. 

[0058] A sealing ring, denoted in its entirely by the ref 
erence 100, is interposed betWeen the rotary device 80 and 
the cylindrical Wall 4 of the body 2. Openings, the shape and 
number of Which correspond to the number of pockets 
formed in the rotary adjustment device 80, are provided in 
the sealing ring 100 (FIG. 10). Since the rotary device has 
three pockets, the sealing ring also has three openings 
tailored to each of these pockets. These openings have been 
denoted by the references 102, 104 and 106. The opening 
102 corresponds to the pocket 84, the opening 104 to the 
pocket 86 and the opening 106 to the pocket 88. Further 
more, tWo circular openings 110 corresponding to the tWo 
ends of the duct 90 have been provided in the sealing ring 
100. 

[0059] Sealing means are provided over the periphery of 
each of the openings described above. These sealing rings 
could consist, for example, of lips. HoWever, in the example 
represented, they consist of O-ring seals, such as the seal 112 
(FIG. 10). 
[0060] FIGS. 12 and 13 represent a ?uid circulation 
circuit. This circuit consists, on the one hand, of a high 
temperature cooling circuit 120 of a motor vehicle internal 
combustion engine 121 and, on the other hand, of a loW 
temperature cooling circuit 122 intended for the cooling of 
equipment 124 of the motor vehicle, for example an inter 
cooler or a condenser forming part of the air-conditioning 
circuit for the motor vehicle cabin. 

[0061] The high-temperature cooling circuit 121 is tra 
versed by the ?uid for cooling the engine 121, Which is 
circulated by a high-temperature main circulation pump 126, 
the ?uid heated by the engine leaving the latter via an outlet 
128 Which is connected to the inlet of a three-Way valve 130. 
The valve 130 has three tubes Which are connected to three 
branches of the high-temperature cooling circuit, namely a 
branch 132 Which comprises a high-temperature cooling 
radiator, Which Will be described subsequently, a branch 134 
Which forms a cooling radiator bypass and a branch 136 
Which comprises a unit heater 138 used for heating the 
vehicle cabin. 

[0062] The valve 130 makes it possible to control the 
?oWs of ?uid into the aforementioned branches so as to 
optimiZe the temperature of the internal combustion engine 
and the heating of the cabin. When starting the engine from 
cold, it alloWs the ?uid to be circulated in the bypass branch 
134 Without passing through the radiator. During this start 
ing phase, it is possible to pass all or part of the ?uid ?oW 
into the unit heater 138 if it is desired to heat the cabin. 
When the temperature of the ?uid has reached or exceeded 
a given threshold, the ?uid passes into the high-temperature 
cooling radiator. 

[0063] The loW-temperature cooling circuit 122 consists 
of a loop in Which the ?uid is circulated by a loW-tempera 
ture pump 140. It passes through a heat exchanger 124, 
mentioned above, for example an intercooler or a condenser 
forming part of an air conditioning circuit for the motor 
vehicle cabin. It is then cooled in a loW-temperature 
exchanger 142. The ?uid circulation circuit of FIGS. 12 and 
13 has a heat-exchange module formed by tWo roWs of 
heat-exchange tubes. 
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[0064] The ?rst of these roWs constitutes the loW-tempera 
ture cooling radiator 142 mentioned above. This roW of 
tubes is permanently integrated With the loW-temperature 
cooling circuit 122. The Way in Which the second roW of 
tubes is formed is more exceptional in the sense that the 
second roW of tubes is divided into tWo parts, namely a part 
144 constituting a high-temperature heat-exchange section 
used for cooling the high-temperature circuit 120, especially 
the internal combustion engine 121. The section 144 is 
permanently integrated With the high-temperature cooling 
circuit 120. 

[0065] Moreover, the second roW of tubes of the heat 
exchange module comprises an assignable heat-exchange 
section 146. This assignable section can be integrated either 
With the high-temperature cooling circuit 120 or With the 
loW-temperature cooling circuit 122. BeloW a certain tem 
perature value for the cooling liquid, for example 1050 C., 
the assignable heat-exchange section 146 forms part of the 
loW-temperature cooling circuit. The cooling capacity of this 
circuit is thus increased, Which makes it possible to improve 
its output, for example to improve the output of the air 
conditioning circuit. 

[0066] If the temperature of the engine-cooling ?uid 
increases above the critical value, it is necessary to increase 
the cooling capacity for the internal combustion engine 121. 
It is for this reason that the assignable heat-exchange section 
146 is then integrated With the high-temperature cooling 
circuit, as represented in FIG. 13. To this end, the ?uid 
circulation circuit has tWo four-Way valves 150. 

[0067] As can be observed in FIG. 12, the tWo four-Way 
valves 150 are connected in such a Way that the assignable 
heat-exchange section is traversed by the cooling ?uid 
Which circulates in the loop 122 before entering the heat 
exchange roW 142, constituting a loW-temperature heat 
exchange. The heat-exchange area is thus made up of the 
sum of the assignable section 146 and of the roW of tubes 
142. 

[0068] By contrast, in the con?guration of FIG. 13, Which 
corresponds to the operation above a critical temperature for 
the cooling ?uid, the four-Way valves 150 are oriented in 
such a Way that the ?uid of the loW-temperature cooling 
circuit 122 passes through a bypass line 152, avoiding the 
assignable heat-exchange section 146. Moreover, the four 
Way valves 150 make it possible to direct a portion of the 
cooling ?uid from the high-temperature circuit 120 to the 
heat-exchange section 146 through a branch 154, as depicted 
by the arroW 156. Thus, the high-temperature section 144 
and the assignable heat-exchange section 146 are mounted 
in parallel and their cooling capacities are combined to cool 
the motor vehicle internal combustion engine 121. 

[0069] HoWever, as can be observed, tWo valves 150 are 
necessary in this embodiment in order to interconnect the 
high-temperature circuit 120 and the loW-temperature circuit 
122. This results in additional cost and complexity together 
With an increase in the overall siZe. The control valve of the 
invention is particularly advantageous in an application of 
this type because it makes it possible to replace the tWo 
four-Way valves 150 With a single valve, With the result 
being a reduction in both the cost and the overall siZe. 

[0070] FIGS. 14 and 15 represent a ?uid circulation 
circuit consisting of a high-temperature cooling circuit 120 
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and of a loW-temperature cooling circuit 122 Which are 
analogous to the circuits represented in FIGS. 12 and 13, in 
Which ?uid circulation circuit the tWo four-Way valves 150 
have been replaced With a single control valve according to 
the present invention. 

[0071] In FIGS. 12 to 15, the identical parts of the ?uid 
circulation circuit have the same references. 

[0072] The control valve of the invention is in accordance 
With the embodiment Which has been described above With 
reference to FIGS. 5 to 11. Consequently, the tubes of this 
valve are distributed over tWo levels, namely a loWer level 
denoted by the reference 160 and an upper level denoted by 
the reference 162 (FIGS. 14 and 15). To make the draWing 
clearer to understand, the levels 160 and 162 have been 
represented separated from one another. It must be under 
stood that this is a schematic representation. In reality, these 
tWo levels are arranged one above the other as has been 
explained in the preceding description of this embodiment of 
the valve of the invention. 

[0073] FIG. 14 corresponds to the con?guration of the 
circuit represented in FIG. 12, namely a con?guration in 
Which the temperature of the ?uid for cooling the internal 
combustion engine is beloW a critical value, for example 
1050 C. In this con?guration, the high-temperature cooling 
radiator consists only of the high-temperature heat-exchange 
section 144 forming part of the second roW of heat-exchange 
tubes of the heat-exchange module described above. Con 
sequently, the assignable heat-exchange section 146, Which 
completes the second roW of tubes of the heat-exchange 
module, forms part of the loW-temperature cooling circuit 
122. 

[0074] The three-Way thermostatic valve 130 is oriented in 
such a Way that the cooling ?uid is directed toWard the 
branch 132 (arroW 133), toWard the tube 50 forming part of 
the loWer level 160 of the control valve of the invention. The 
cooling ?uid passes from the loWer level 160 to the upper 
level 162 through the pocket 84 Which, as has been 
explained above, alloWs these tWo levels to be placed in 
communication With one another. The ?uid leaves through 
the tube 58, Which then constitutes an outlet tube, to be 
directed by the line 170 (arroW 172) toWard the high 
temperature heat-exchange section 144. After it has been 
cooled, the ?uid conventionally arrives back at the engine 
121 and the circulation of the ?uid is repeated. 

[0075] As far as the loW-temperature cooling circuit 122 is 
concerned, the cooling ?uid moved by the loW-temperature 
circulation pump 140 passes through the heat exchanger 
124, for example an air-conditioning circuit condenser, and 
enters the loWer level 160 of the control valve of the 
invention through the tube 56, Which then constitutes an 
inlet tube. The ?uid passes through the rotary device 80 by 
virtue of the through duct 90 and emerges into the tube 52 
forming an outlet tube, as depicted by the arroW 174. 

[0076] The ?uid then enters the assignable heat-exchange 
section 146, as depicted by the arroW 176, and then, after 
having passed through this heat-exchange section, enters the 
upper level 162 of the control valve through the tube 62. 

[0077] In this con?guration of the cooling circuit, the 
rotary device 80 is oriented angularly in such a Way that the 
pocket 86 is situated facing the inlet tube 62. As has been 
explained above, the pocket 86 makes it possible to pass the 
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?uid from one level to the other, in this instance from the 
upper level 162 to the lower level 160. The ?uid thus leaves 
through the tube 54 constituting an outlet tube, as depicted 
by the arrows 178, to enter the loW-temperature heat 
exchanger 142, more speci?cally the roW of tubes of the 
heat-exchange module Which constitutes the loW-tempera 
ture cooling radiator still forming part of the circuit 122. The 
?uid then repeats the same circuit. As can be observed, and 
in the manner as has been described With reference to FIG. 
12, the bundle of tubes 142 and the assignable heat-ex 
change section 146 are thus mounted in series and traversed 
successively by the loW-temperature cooling ?uid. Their 
cooling capacities are combined. 

[0078] FIG. 16 is a sectional vieW of the control valve of 
the invention represented in an angular position of the rotary 
device 80 corresponding to FIG. 14. In FIG. 16, it can be 
seen (arroW 180) hoW the pocket 84 places the tube 50 and 
the tube 52 in communication. 

[0079] FIG. 15 represents the cooling circuit of FIG. 14 
in a con?guration in Which the temperature of the cooling 
?uid is above the critical temperature de?ned above, for 
example 1050. In this con?guration, it is necessary to cool 
the internal combustion engine 121 of the motor vehicle 
more powerfully. For this purpose, it is necessary to transfer 
the assignable cooling capacity 146 from the loW-tempera 
ture cooling circuit 122 to the high-temperature cooling 
circuit 120. 

[0080] The three-Way thermostatic valve 130 is oriented in 
such a Way that the ?uid circulates through the branch 132 
(arroW 133) toWard the inlet tube (50) forming part of the 
loWer level (160) of the control valve of the invention. 
HoWever, in this con?guration, the angular orientation of the 
adjustment device 80 is different. It is still the pocket 84 
Which is situated facing the tubes 50 and 58. HoWever, in 
this con?guration, the pocket 84 places the inlet tube 50 
simultaneously in communication With the tubes 58 and 54. 
There is therefore one inlet tube, namely the tube 50, and 
tWo outlet tubes, namely the tubes 54 and 56. In this 
example, the tubes are not placed in communication exclu 
sively in pairs, but one tube is placed simultaneously in 
communication With tWo different tubes. 

[0081] In other exemplary embodiments, one could have a 
reverse situation in Which a number of inlet tubes are placed 
in communication With a single outlet tube. Generally, one 
pocket of the rotary device 80 can place one inlet tube in 
communication With tWo or more than tWo outlet tubes. 
Consequently, the cooling ?uid leaves the upper level 162 
through the outlet tube 58 to pass through the high-tempera 
ture heat-exchange section 144, as described above. HoW 
ever, in addition, a portion of the cooling ?uid leaves 
through the outlet tube 52 to cross through the assignable 
heat-exchange section 146 Which is thus placed in parallel 
With the high-temperature heat-exchange section 144. This 
circulation corresponds exactly to the situation Which has 
been described With reference to FIG. 13. Thus, as has been 
said, the cooling capacities 144 and 146 placed in parallel 
With one another are combined, Which makes it possible to 
cool the engine more poWerfully. 

[0082] As far as the loW-temperature cooling circuit 122 is 
concerned, the cooling ?uid circulated by the loW-tempera 
ture circulation pump 140 passes through the heat exchanger 
124, and then, via the inlet tube 56 enters the loWer level 160 
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of the control valve in the angular orientation of the rotary 
device 80 represented in FIG. 15, the pocket 86 places the 
tube 56 in communication With the tube 54 such that the 
?uid enters (arroWs 178) the loW-temperature heat-exchange 
section (142) of the heat-exchange module of the ?uid 
circuit. 

[0083] FIG. 17 represents a sectional vieW of the control 
valve in the angular orientation of the rotary device 80 
corresponding to FIG. 15. 

[0084] After it has passed through the assignable heat 
exchange section, the ?uid enters the valve through the inlet 
tube 62 situated in the upper level 162, then enters the pocket 
88 of the device 80 and leaves through the tube 60 consti 
tuting an outlet tube, before returning, in the conventional 
Way, toWard the high-temperature circulation pump 126 in 
order once more to pass through the internal combustion 
engine 121 of the vehicle. The same circulation of the ?uid 
is then repeated. 

[0085] Many variant embodiments are possible for the 
valve of the invention and its application is not limited to a 
?uid circuit of the type described above. 

1. A control valve for a ?uid circulation circuit, compris 
ing a body (2) having a cylindrical lateral Wall (4) de?ning 
a cylindrical housing (10), at least tWo tubes (8, 50-62) 
through Which the ?uid can enter or leave the body (2), a 
rotary adjustment device (14, 80) mounted to rotate about an 
axis @(X) in the cylindrical housing (10) of the body (2), this 
rotary device (14, 80) being able to assume various angular 
positions in order to control the circulation of the ?uid 
betWeen the tubes, characterized in that all the tubes open 
into the cylindrical lateral Wall (4). 

2. The valve as claimed in claim 1, characterized in that 
the tubes are arranged radially With respect to the cylindrical 
Wall (4). 

3. The valve as claimed in either of claims 1 and 2, 
characterized in that the tubes are distributed over a single 
level. 

4. The valve as claimed in either of claims 1 and 2, 
characterized in that the tubes are distributed over more than 

one level (160, 162). 
5. The valve as claimed in one of claims 1 to 4, charac 

terized in that the rotary adjustment device (14, 80) has 
pockets (26, 84, 86, 88) Which are able to place tWo or more 
than tWo tubes in communication With one another. 

6. The valve as claimed in one of claims 1 to 5, charac 
terized in that it comprises a sealing ring (30, 100) arranged 
betWeen the cylindrical lateral Wall (4) of the body and the 
rotary device (14, 80). 

7. The valve as claimed in claim 6, characterized in that 
the rotary device (14, 80) has a convex rounded shape and 
in that the sealing ring (30, 100) has a concave rounded 
shape Which is complementary With the shape of the rotary 
device (14, 80). 

8. The valve as claimed in claim 6 or 7, characterized in 
that the sealing ring (30, 100) has a stop means (36) Which 
alloWs it to be rotationally immobilized With respect to the 
body (2). 

9. The valve as claimed in claim 8, characterized in that 
the stop means consists of a protuberance (36) Which ?ts into 
a corresponding housing in the body (2). 

10. The valve as claimed in one of claims 1 to 9, 
characterized in that a seal (112), in particular an O-ring seal, 
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is provided around at least one pocket of the rotary device 
(14, 80) in order to isolate the circuits from one another. 

11. The valve as claimed in one of claims 1 to 10, 
characterized in that it has seven tubes (50, 52, 54, 56, 58, 
60 and 62) distributed over tWo levels (160, 162). 

12. The valve as claimed in claim 11, characterized in that 
one of the levels (160) has four tubes (50, 52, 54, 56), While 
the other level (162) has three tubes (58, 60, 62). 

13. The valve as claimed in either of claims 11 and 12, 
characterized in that the rotary device (80) has three pockets 
(84, 86, 88). 

14. The valve as claimed in one of claims 11 to 13, 
characterized in that the rotary device (80) additionally has 
a through duct (90). 

15. A ?uid circuit, characterized in that it comprises a 
control valve as claimed in one of claims 1 to 14, the tubes 
of Which are connected to various branches of this circuit. 

16. The circuit as claimed in claim 15, characterized in 
that it is produced in the form of a high-temperature cooling 
circuit (160) for a motor vehicle engine (121), comprising a 
high-temperature pump (126), a bypass line (134) and a 
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heating line (136) containing a unit heater (138), and a 
loW-temperature cooling circuit (122) comprising a loW 
temperature pump (122), a heat-exchange module consisting 
of a high-temperature heat-exchange section (144) perma 
nently integrated With the high-temperature cooling circuit 
(120), of a loW-temperature heat-exchange section (142) 
permanently integrated With the loW-temperature cooling 
circuit (122), and of an assignable section (146) Which can 
be integrated either With the high-temperature heat-ex 
change circuit (120) or With the loW-temperature heat 
exchange circuit (122), the valve being connected to the 
heat-exchange module and to the high-temperature cooling 
circuit (120) and to the loW-temperature cooling circuit 
(122) in such a Way as to integrate the assignable heat 
exchange area either With the high-temperature circuit (120) 
or With the loW-temperature circuit (122), according to an 
operating parameter of the motor vehicle internal combus 
tion engine (121). 


