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(57)  The present invention relates to a cooling cir-
cuit module for vehicles with an internal-combustion en-
gine.

Module characterised in that it is formed by assem-
bly, in the region of a connection plane (P) or assembly
zones, of two parts (11 and 12) made of thermoplastic
material(s) sandwiched together, with at least partial
nesting in end portions (6, 6'; 8, 8') of at least two conduit

Module and cooling circuit comprising such a module

segments juxtaposed to form at least one corresponding
circulation line (3, 3') of the cooling circuit, at least one
conduit portion (2; 2') containing a device (4, 4') for
measuring or regulating the flow in the line (3; 3') con-
cerned, and in that said module (24) incorporates at
least the conduits forming the main circuit (15), conduit
segments forming parts (20", 21") of the secondary cir-
cuits (20 and 21) and at least one part of the feed pump
(17).
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Description

[0001] The presentinvention relates to the field of the
design and production of multi-branch fluid circulation
circuits and systems for regulating the flow of fluids in
conduits or circulation lines, in particular of liquids in
multi-branch hydraulic circuits with a plurality of regulat-
ing devices.

[0002] The presentinvention relates more particularly
to a central cooling circuit module and a cooling system
for an internal-combustion engine motor vehicle com-
prising such a module.

[0003] In the context of reducing the size of systems
fitted to automotive vehicles, in particular under the en-
gine bonnet, of simplifying construction, of promoting
ease of assembly and of reducing and simplifying main-
tenance operations, there is a constant demand for a
reduction in the number of components to be assembled
to produce cooling circuits, for a reduction in the run of
cooling liquid circulation lines and for a reduction in the
size of such circuits.

[0004] Itis also advantageous to have available areg-
ulating means that allows a plurality of flows or outputs
in the circuit branches or distinct lines to be adjusted
with a single actuator that does not require fixing or spe-
cial support and that can be removed without the need
to disassemble the whole of the circuit or the structural
unit incorporating it.

[0005] The object of the presentinvention in particular
is to meet at least one and preferably all the require-
ments set out above.

[0006] Tothisend, itrelates to a cooling circuitmodule
for an internal-combustion engine motor vehicle, said
circuit consisting substantially, on the one hand, of a
main circuit forming a circulation loop on the cooling
means for the cylinders and cylinder heads of the en-
gine, incorporating a feed pump in a common circuit
segment and comprising two parallel circuit segments,
in series with the common segment, of which one
traverses a water/oil heat exchanger and the other in-
corporates a regulating device and, on the other hand,
of two secondary circuits extending in shunt from the
above-mentioned main circuit, each incorporating a re-
spective regulating device, one traversing the radiator
of a main unit heater dissipating the recovered heat in
the surrounding environment and the other traversing
the radiator of a secondary unit heater used to heat the
interior of the vehicle, the module being characterised
in that it is formed by assembily, in the region of a con-
nection plane or assembly zones, of two parts sand-
wiched together, with at least partial nesting in the end
portions of at least two conduit segments juxtaposed to
form at least one corresponding circulation line of the
cooling circuit, at least one conduit portion containing a
device for measuring or regulating the flow in the line
concerned, and in that said module incorporates at least
the conduits forming the main circuit, conduit segments
forming parts of the secondary circuits, at least a part of
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the feed pump, and the three regulating devices.
[0007] The invention also relates to a cooling circuit
for vehicles with thermal engines, substantially consist-
ing, on the one hand, of a main circuit forming a circu-
lation loop on the cooling means for the engine cylinders
and cylinder heads, incorporating a feed pump in a com-
mon circuit segment and comprising two parallel circuit
segments, of which one traverses a water/oil heat ex-
changer, and the other incorporates a regulating device,
on the other hand, of two secondary circuits extending
in shunt from the main circuit, each incorporating a re-
spective regulating device, one traversing the radiator
of a main unit heater dissipating the recovered heat in
the surrounding environment, and the other traversing
the radiator of a secondary unit heater used to heat the
interior of the vehicle, and finally, of a circuit in shunt for
gas extraction and charging traversing a reservoir of
cooling liquid, characterised in that it comprises a cen-
tral structural module such as described above.

[0008] The invention will be better understood, with
the help of the description below, which relates to pre-
ferred embodiments, given as non-restrictive examples
and explained with reference to the accompanying dia-
grammatic drawings, in which:

Figure 1 is a diagrammatic fluidic illustration of an
example of a cooling circuit comprising a module
according to an embodiment of the invention;

Figures 2 to 4 are different views from different per-
spectives of a cooling module according to an ad-
vantageous variant of the invention, forming part of
a circuit such as that illustrated in Figure 1;

Figure 5 is a partially cut away perspective view of
the module in Figures 2 to 4;

Figures 6A and 6B (Fig. 6) are perspective views,
from other directions, of the module in Figures 2 to
5 before assembly of the two constituent parts;

Figures 7 and 8 are exploded views of the module
illustrated in Figures 2 to 6, and

Figures 9A and 9B are diagrammatic sections of a
flap valve device according to the invention accord-
ing to two embodiments, incorporated in a module
according to the invention;

Figure 10is a perspective view of a flap valve device
according to the embodiment of the invention in Fig-
ure 9A;

Figures 11 to 14 are partial detailed and perspective
views, on different scales, of the assembly zones of
the two parts and of the flap valve device according
to Figure 10, together forming the module illustrated
in Figures 2 to 6.
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[0009] Figure 1 shows symbolically and Figures 2 to
8 show in the form of an effective embodiment, a central
module 24 for the cooling circuit 25 of a vehicle with an
internal-combustion engine.

[0010] Said circuit 25 consists substantially, on the
one hand, of a main circuit 15 forming a circulation loop
on the means 16 of cooling the cylinders and cylinder
heads of the engine, incorporating a feed pump 17 in a
common circuit segment 17' and comprising two parallel
circuit segments 18 and 18', in series with the common
segment 17', of which one traverses a water/oil heat ex-
changer 19 (possibly associated with an oil filter 19") and
the other incorporates a regulating device 22 and, on
the other hand, of two secondary circuits 20 and 21 ex-
tending in shunt from the above-mentioned main circuit
15, each incorporating a respective regulating device 4,
4', with one traversing the radiator 20' of a main unit
heater dissipating the recovered heat in the surrounding
atmosphere and the other traversing the radiator 21' of
a secondary unit heater used to heat the interior of the
vehicle.

[0011] In accordance with the invention, said module
24 is characterised in that it is formed by assembly, in
the region of a connection plane P or assembly zones,
of two parts 11 and 12 made of thermoplastic material
(s) sandwiched together, with at least partial nesting in
end portions 6, 6'; 8, 8' of at least two conduit segments
7,79, 9'juxtaposed to form at least one corresponding
circulation line 3; 3' of the cooling circuit, at least one
conduit portion 2; 2' containing a device 4, 4' to measure
or regulate the flow in the line 3; 3' concerned, and in
that said module 24 incorporates at least the conduits
forming the main circuit 15, conduit segments forming
parts 20", 21" of the secondary circuits 20 and 21, at
least one part of the feed pump 17, and the three regu-
lating devices 4, 4', 22.

[0012] Thus, the number of constituent parts forming
the module 24, and therefore the circuit 25, is restricted,
maintenance is facilitated (only the damaged part need
be removed and changed) and no special fixing or par-
ticular assembly support is needed to assemble the reg-
ulating or measuring devices 4, 4'.

[0013] As shown inthe above-mentioned figures, and
also in Figures 1 and 11 to 14, the module 24 advanta-
geously comprises at least two conduit portions 2, 2' as-
sembled so as to each nest in the opposite end portions
6 and 6'; 8 and 8' of two conduit segment pairs 7 and 7';
9 and 9' each of which forms by end to end association,
in the region of the plane P or assembly zones, of its
two segments, a corresponding circulation line 3; 3/,
each conduit portion 2, 2' comprising a device 4, 4' for
regulating or measuring the flow, said portions being
possibly formed together all in one piece.

[0014] Preferably, the conduit portion(s) 2, 2' are
formed all in one piece with a part 5' at least of means
5 for control, actuation or checking of the measuring or
regulating device(s) 4, 4' and/or a protection housing 5"
containing these means.
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[0015] The conduit segments 7 and 9 may, as illus-
trated in the accompanying Figures 2 to 8, 9A and 11 to
14, be brought together in a single segment with a single
end portion 6, 8, the form of which is adapted to receive
in a close-fitting manner, the constituent nesting parts
of the two conduit portions 2, 2' of the side concerned.
[0016] However, said conduit segments 7 and 19, to-
gether with the portions 6 and 8, may also be individu-
alised and separated (Figure 9B).

[0017] The mechanical and fluidic assembly of the
two parts 11 and 12 may also be achieved in the region
of at least one other circuit segment, of which the con-
stituent conduit is at least partially formed in the module.
[0018] Thus, as emerges from the accompanying
drawings, two parts 21" of the circuit segment 18, each
of which is incorporated in one of the two parts 11 and
12, may be assembled by jointing or partial nesting in
the region of end portions 28, 28' of suitable shape.
[0019] In addition, as illustrated in Figure 1 and par-
tially in Figures 2 to 8, said module 24 will also comprise
one of the conduit segments forming parts 23" of a cir-
cuit in shunt 23 for gas extraction and charging of the
pump 17, forming part of the cooling circuit and travers-
ing a reservoir 23' of cooling liquid.

[0020] According to a preferred embodiment of the in-
vention, emerging in particular from Figures 1 to 9 and
11 to 14 of the accompanying drawings, the conduit por-
tions 2, 2' containing the regulating devices in the form
of pivoting flaps 4, 4' forming part of a flap valve device
1, preferably with proportional control, used to regulate
the circulation of liquid fluid in the circulation line por-
tions 3, 3', the circulation flow in each line portion 3, 3'
being controlled by a corresponding pivoting flap 4, 4',
and the different flaps 4, 4' being rotationally engaged
on the same support and control rod 4", the rotating po-
sition of said rod 4" round its longitudinal axis X being
determined by an actuating means 5 offset in relation to
said flaps.

[0021] In this embodiment, said flaps 4 and 4' are ad-
vantageously disposed in respective conduit portions 2,
2', connected to each other and to at least one part 5' of
the housing 5" containing said actuating means 5, each
conduit portion 2; 2' being nested, in a sealed manner,
at least partially in the end portions 6, 6'; 8, 8' opposite
two conduit segments 7, 7'; 9, 9' forming by cooperation
in axial juxtaposition, the portion of circulation line 3; 3'
of which the traversing flow is controlled by the flap 4;
4' mounted in the conduit portion 2; 2' concerned.
[0022] Said device 1is thus mounted in the circulation
line portions 3 and 3' by simple nesting, as a connection
insert, with no need for an additional support or fixing
means.

[0023] Preferably, the different conduit portions 2, 2'
and the part 5' of housing 5" integral therewith are
formed all in one piece, for example by injection mould-
ing in a thermoplastic material.

[0024] As shown in Figures 9, 3, 6 and 11 to 14 of the
accompanying drawings, the end portions 6, 6'; 7, 7' of
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conduit segments 7, 7'; 9, 9' are provided with assembly
means 10 that allow contiguous juxtaposition with axial
gripping of the pairs 7 and 7'; 9 and 9' of opposed conduit
segments intended to cooperate to each form a circula-
tion line portion 3; 3', at least said end portions 6, 6'; 8,
8' of said conduit segments 7, 7'; 9, 9' being grouped
adjacent to each other in the two structural units 11 and
12, each preferably all in one piece.

[0025] According to an advantageous characteristic
of the invention, each end portion 6, 6', 8, 8' of conduit
segments 7, 7'; 9, 9' is provided with a mounting flange
10, preferably formed all in one piece with said end por-
tion 6, 6', 8, 8' concerned or with the structural unit 11
or 12 comprising said end portion, and comprising re-
ception sites 10' for assembly means (for example
screw-nut units) to connect said flange 10 with the
mounting flange 10 of the end portion 6, 6', 8, 8' juxta-
posed to form, by contiguous association of their re-
spective conduit segment 7, 7', 9, 9', a corresponding
circulation line portion 3, 3', the conduit portions 2, 2'
forming inserted connection segments, providing a pas-
sage with no loss of charge between the conduit seg-
ments assembled respectively with each other 7, 7'; 9,
9"

[0026] To guarantee rigid assembly and reliable re-
tention of the conduit portions 2 and 2' in the end por-
tions 6, 6'; 8, 8', provision may be made for the conduit
portions 2, 2' to comprise on each of their constituent
parts 2" intended to be nested in corresponding end por-
tions 6, 6'; 7, 7' of the conduit segments 7, 7'; 9, 9' jux-
taposed and assembled to form the line portions 3; 3/,
at least one external rib 13 and said end portions 6, 6';
8, 8' of said conduit segments 7, 7', 9, 9' have enlarged
parts in relation to the common parts of said conduit seg-
ments 7, 7', 9, 9', the depth or length of each end portion
6, 6'; 8, 8' being equal to the length of the corresponding
constituent part 2" of the conduit portion 2, 2' intended
to be nested in it, the transverse or sectional dimensions
of each end portion 6, 6'; 8, 8' being substantially equal
to, or even slightly less than, the peripheral dimensions
of the external rib(s) 13 of the constituent part 2" of said
nesting conduit portion 2, 2' concerned and the internal
part of each conduit portion 2, 2' being identical to the
common internal parts of the two conduit segments 7,
7';9, 9'in which it is intended to be partially nested with
correspondence and continuity of passing parts.
[0027] Advantageously, each constituent part 2" of
each conduit portion 2, 2' comprises two parallel exter-
nal ribs 13 forming between them a reception groove 13"
of an O-ring 13", some of said ribs 13 possibly extending
over a plurality of constituent parts 2", the corresponding
conduit segments 7'; 9' receiving these parts 2" then
comprising a common end portion 6', 8' of which the
cross-section is adapted to the shape and external di-
mensions of said ribs 13 extending over a plurality of
constituent parts 2" (see in particular Figures 9 to 14).
[0028] To assist the relative positioning of the parts 11
and 12, permit gripping with high force between the end

10

15

20

25

30

35

40

45

50

55

portions 6 and 6'; 8 and 8' and reinforce immobilisation
of the flap valve device 1 between these end portions,
the external faces of the conduit portions 2, 2' are pro-
vided with substantially ring-shaped radial formations
14, extending substantially perpendicular to said faces
and possibly all in one piece, providing stop surfaces
14' opposed to the end portions 6, 6'; 8, 8' of the conduit
segments 7, 7'; 9, 9' juxtaposed to form the line portions
3; 3'and sandwiched, and if necessary gripped by pinch-
ing, between said pairs of end portions 6, 6'; 8, 8' facing
each other and forming the different circulation line por-
tions 3, 3'.

[0029] By joining and fusing the different radial forma-
tions 14, a body in the form of a small plate extending
round the conduit portions 2 and 2' is obtained and pro-
duces the mutual connection of said portions and of the
upper part 5' of the housing 5" containing the actuating
means 5, by unifying them in a single structural part, ob-
tained for example by injection moulding of a thermo-
plastic material.

[0030] According to a preferred variation of the inven-
tion, also illustrated in the above-mentioned figures, the
device 1 will comprise two parallel conduit portions 2,
2', formed all in one piece, each with a determined pas-
sage cross-section, possibly different from each other,
the flaps 4, 4' forming regulating devices and disposed
in said two conduit portions 2, 2" having different angular
orientations round the axis X of the control rod 4".
[0031] Practical production of the flaps 4, 4' of the con-
trol rod 4" and of the conduit portions 3, 3' forming part
of the device 1 may for example correspond to one of
those described in French Patent Application No. 00
02644 of 1 March 2000 (the longitudinal axes of the con-
duit portions 3, 3' not being aligned with each other in
that case), in French Patent Application No. 01 15738
of 5 December 2001 or in French Patent Application No.
01 16314 of 17 December 2001, all in the name of the
applicant.

[0032] Preferably, the flap valve device 1 comprises,
on the one hand, the regulating device 4 of one 18' of
the two parallel circuit segments 18, 18' of the main cir-
cuit 15 and, on the other hand, the regulating device 4'
of the secondary circuit 21 traversing the radiator 21 of
the secondary unit heater.

[0033] In accordance with a possible advantageous
variation of the invention, illustrated in Figures 2 to 8 of
the accompanying drawings, a first 11 of the two parts
comprises the feed pump 17 and its flange 17" for
mounting and fluidic connection on the engine block,
certain parts of the conduits forming the main circuit 15,
a portion of the secondary circuit 20 traversing the radi-
ator 20', and also the end portions 6 and 8 of the seg-
ments 7 and 9.

[0034] The second 12 of the two parts in this case
comprises the complementary parts of the conduits
forming the main circuit 15, other secondary circuit por-
tions 20, the parts 21" of the secondary circuit 21, the
part 23" of the gas extraction and charging circuit 23,



7 EP 1 380 735 A1 8

and the end portions 6' and 8' of the segments 7' and 9'.
[0035] Thus, said two parts 11 and 12 are assembled
solely in the region of the end portions 6, 6'; 8, 8' of the
conduit segments 7,7'; 9, 9' by end to end contact with
interposition of the radial formations 14 of the flap valve
device 1, thus defining a connection plane P perpendic-
ular to the parallel circulation directions in the circulation
line portions 3 and 3' forming part respectively of the
parallel circuit segment 18 of the main circuit 15 and of
the secondary circuit 20 traversing the radiator 20' and
consisting by juxtaposed assembly of the conduit seg-
ments 7, 7'; 9, 9' receiving by partial nesting the corre-
sponding constituent parts 2" of the conduit portions 2
and 2' of the flap valve device 1.

[0036] The resulting module 24 therefore has, as il-
lustrated in the above-mentioned figures, an elongated
structure that is not very wide or thick and extends, after
assembly, along one side only of the engine.

[0037] The pump casing 17 is advantageously formed
by assembly by vibration welding of two complementary
parts made of a thermoplastic material and situated at
the end of the part 11 opposed to the end portions 6 and
8.

[0038] The electric drive motor 26 of the pump 17 will
preferably be mounted in continuity in the longitudinal
direction of the module 24, after the casing of this pump
17.

[0039] As shown in Figures 2 to 8 of the accompany-
ing drawings, and more particularly Figure 5, the part 12
may also be formed by assembly by vibration welding
of two constituent parts made by injection moulding (the
cutaway in Figure 5 shows one of the two parts, together
with the connection plane).

[0040] In addition, the internal circuit of the water/oil
heat exchanger 19, associated with an oil filter, and in
the form of a module with said oil filter, will be connected
to the circuit segment 18 by two inlet/outlet joining piec-
es while being incorporated in the general form of the
module 24, and a temperature sensor 27 may be pro-
vided close to the passage interface of the means 16 of
cooling the engine and cylinder heads towards the main
circuit 15.

[0041] The regulation device 22 may consist of a flap
valve with proportional control and of which the actuat-
ing motor 22' is mounted radially on the module 24.
[0042] This regulating device 22 may for example be
produced in the form of a flap valve such as that de-
scribed in the French patent applications referred to pre-
viously.

[0043] Finally, the invention also relates, as is shown
in particular in Fig. 1 of the accompanying drawings, to
a cooling circuit 25 for vehicles with thermal engines,
substantially consisting, on the one hand, of a main cir-
cuit 15 forming a circulation loop on the means 16 of
cooling the cylinders and cylinder heads of the engine,
incorporating a feed pump 17 in a common circuit seg-
ment 17' and comprising two circuit segments 18 and
18'in parallel of which one 18 traverses a water/oil heat
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exchanger 19 and the other 18' incorporates a regulat-
ing device 22, on the other hand, two secondary circuits
20 and 21 extending in shunt on the main circuit 15, each
incorporating a respective regulating device 4, 4', one
traversing the radiator of a main unit heater dissipating
the heat recovered in the surrounding environment, and
the other traversing the radiator 21' of a secondary unit
heater used to heat the interior of the vehicle and, finally,
a circuit in shunt for gas extraction and charging 23 tra-
versing a reservoir 23' of cooling liquid, characterised in
that it comprises a central structural module 24 as de-
scribed above.

[0044] In Figures 1 to 8, the references A to H desig-
nate the interface points or zones (inlet/outlet openings)
between the module 24 and the other components of
the cooling circuit 25.

[0045] Of course, the invention is not restricted to the
embodiments described and illustrated in the accompa-
nying drawings. Modifications are possible, particularly
from the point of view of the constitution of the various
elements or by substitution of technical equivalents,
without thereby departing from the scope of protection
of the invention.

Claims

1. Module for a cooling circuit for vehicles with an in-
ternal-combustion engine, said circuit consisting
substantially, on the one hand, of a main circuit
forming a circulation loop on the cooling means for
the cylinders and cylinder heads of the engine, in-
corporating a feed pump in a common circuit seg-
ment and comprising two parallel circuit segments,
in series with the common segment, of which one
traverses a water/oil heat exchanger and the other
incorporates a regulating device and, on the other
hand, of two secondary circuits extending in shunt
from the above-mentioned main circuit, each incor-
porating a respective regulating device, one tra-
versing the radiator of a main unit heater dissipating
the recovered heat in the surrounding environment
and the other traversing the radiator of a secondary
unit heater used to heat the interior of the vehicle,
the module being characterised in that it is formed
by assembly, in the region of a connection plane (P)
or assembly zones, of two parts (11 and 12) made
of thermoplastic material(s) sandwiched together,
with at least partial nesting in end portions (6, 6'; 8,
8') of at least two conduit segments (7, 7'; 9, 9') jux-
taposed to form at least one corresponding circula-
tion line (3; 3') of the cooling circuit, at least one con-
duit portion (2; 2') containing a device (4, 4') for
measuring or regulating the flow in the line (3; 3')
concerned, and in that said module (24) incorpo-
rates at least the conduits forming the main circuit
(15), conduit segments forming parts (20", 21") of
the secondary circuits (20 and 21), at least a part of
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the feed pump (17), and the three regulating devic-
es (4, 4', 22).

Module according to claim 1, characterised in that
it comprises at least two conduit portions (2, 2') as-
sembled so as to each nest in the opposite end por-
tion (6 and 6'; 8 and 8') of two conduit segment pairs
(7 and 7'; 9 and 9') each of which forms by end to
end association, in the region of the plane (P) or
assembly zones, of its two segments, a correspond-
ing circulation line (3; 3'), each conduit portion (2,
2") comprising a device (4, 4') for regulating or
measuring the flow, said portions possibly being
formed together all in one piece.

Module according to any one of claims 1 and 2,
characterised in that the conduit portion(s) (2, 2)
are formed all in one piece with at least a part of
means (5) for control or actuation of the measuring
or regulating device(s) (4, 4') and/or a protection
housing (5") containing these means.

Module according to any one of claims 1 to 3, char-
acterised in that it also comprises conduit seg-
ments forming parts (23") of a circuit in shunt (23)
for gas extraction and charging of the pump (17),
forming part of the cooling circuit and traversing a
reservoir (23") of cooling liquid.

Module according to any one of claims 1 to 4, char-
acterised in that the conduit portions (2, 2') con-
taining the regulating devices in the form of pivoting
flaps (4, 4') forming part of a flap valve device (1),
preferably with proportional control, used to regu-
late the circulation of liquid fluid in the circulation
line portions (3, 3'), the circulation flow in each line
portion (3, 3') being controlled by a corresponding
pivoting flap (4, 4'), and the different flaps (4, 4') be-
ing rotationally engaged on the same support and
control rod (4"), the rotating position of said rod (4")
round its longitudinal axis (X) being determined by
an actuating means (5) offset in relation to said
flaps.

Module according to claim 5, characterised in that
said flaps (4 and 4') are disposed in respective con-
duit portions (2, 2'), made integral with each other
and with at least one part (5') of the housing (5")
containing said actuating means (5), each conduit
portion (2; 2') being nested, in a sealed manner, at
least partially in the end portions (6, 6'; 8, 8') oppo-
site two conduit segments (7, 7'; 9, 9') forming by
cooperation in axial juxtaposition, the portion of cir-
culation line (3; 3') of which the traversing flow is
controlled by the flap (4; 4') mounted in the conduit
portion (2; 2') concerned.

Device according to claim 5 or 6, characterised in
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10.

11.

that the different conduit portions (2, 2') and the part
(5") of the housing (5") integral therewith are formed
all in one piece, for example by injection moulding
in a thermoplastic material.

Device according to any one of claims 1 and 2,
characterised in that the end portions (6, 6'; 7, 7')
of the conduit segments (7, 7'; 9, 9') are provided
with assembly means (10) that allow contiguous
juxtaposition with axial gripping of the pairs (7 and
7'; 9 and 9') of opposed conduit segments intended
to cooperate to each form a circulation line portion
(3; 3"), at least said end portions (6, 6'; 8, 8') of said
conduit segments (7, 7'; 9, 9') being grouped adja-
cent to each other in the two structural units (11 and
12), each preferably all in one piece.

Device according to any one of claims 1 to 8, char-
acterised in that the conduit portions (2, 2') com-
prise on each of their constituent parts (2") intended
to be nested in corresponding end portions (6, 6'; 7,
7") of the conduit segments (7, 7'; 9, 9') juxtaposed
and assembled to form the line portions (3; 3'), at
least one external rib (13) and in that said end por-
tions (6, 6'; 8, 8') of said conduit segments (7, 7', 9,
9") have enlarged parts in relation to the common
parts of said conduit segments (7, 7'; 9, 9'), the
depth or length of each end portion (6, 6'; 8, 8') being
equal to the length of the corresponding constituent
part (2") of the conduit portion (2, 2') intended to be
nested in it, the transverse or cross-sectional di-
mensions of each end portion (6, 6'; 8, 8') being sub-
stantially equal to, or even slightly less than, the pe-
ripheral dimensions of the external rib(s) (13) of the
constituent part (2") of said nesting conduit portion
(2, 2") concerned and the internal part of each con-
duit portion (2, 2') being identical to the common in-
ternal parts of the two conduit segments (7, 7'; 9,
9") in which it is intended to be partially nested with
correspondence and continuity of passage parts.

Device according to claim 9, characterised in that
each constituent part (2") of each conduit portion (2,
2") comprises two parallel external ribs (13) forming
between them a reception groove (13') of an O-ring
(13"), some of said ribs (13) possibly extending over
a plurality of constituent parts (2"), the correspond-
ing conduit segments (7'; 9') receiving these parts
(2") then comprising a common end portion (6', 8')
of which the cross-section is adapted to the shape
and external dimensions of said ribs (13) extending
over a plurality of constituent parts (2").

Device according to any one of claims 1 to 10, char-
acterised in that the conduit portions (2, 2') are pro-
vided on their external faces with substantially ring-
shaped radial formations (14), extending substan-
tially perpendicular to said faces and possibly to-
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gether all in one piece, providing stop surfaces (14')
opposed to the end portions (6, 6'; 8, 8') of the con-
duit segments (7, 7'; 9, 9') juxtaposed to form the
line portions (3; 3') and sandwiched, and if neces-
sary gripped by pinching, between said pairs of end
portions (6, 6'; 8, 8') facing each other and forming
the different circulation line portions (3, 3').

Device according to any one of claims 1 to 11, char-
acterised in that each end portion (6, 6', 8, 8') of
the conduit segments (7, 7'; 9, 9') is provided with
a mounting flange (10), preferably formed all in one
piece with said end portion (6, 6', 8, 8') concerned
or with the structural unit (11 or 12) comprising said
end portion, and comprising reception sites (10') for
assembly means used to connect said flange (10)
with the mounting flange (10) of the end portion (6,
6', 8, 8') juxtaposed to form, by contiguous associ-
ation of their respective conduit segment (7, 7', 9,
9", a corresponding circulation line portion (3, 3'),
the conduit portions (2, 2') forming the inserted con-
nection segments, providing a passage with no loss
of charge between the conduit segments respec-
tively assembled with each other (7, 7'; 9, 9').

Device according to any one of claims 1 to 12, char-
acterised in that it comprises two parallel conduit
portions (2, 2"), formed all in one piece, each with a
determined passage cross-section, possibly differ-
ent from each other, the flaps (4, 4') forming regu-
lating devices and disposed in said two conduit por-
tions (2, 2') having different angular orientations
round the axis (X) of the control rod (4").

Module according to any one of claims 5to 13, char-
acterised in that the flap valve device (1) compris-
es, on the one hand, the regulating device (4) of one
(18") of the two parallel circuit segments (18, 18') of
the main circuit (15) and, on the other hand, the reg-
ulating device (4') of the secondary circuit (21) tra-
versing the radiator (21) of the secondary unit heat-
er.

Module according to any one of claims 4 to 14, char-
acterised in that a first (11) of the two parts com-
prises the feed pump (17) and its flange (17") for
mounting and fluidic connection on the engine
block, certain parts of the conduits forming the main
circuit (15), a portion of the secondary circuit (20)
traversing the radiator (20'), and also the end por-
tions (6 and 8) of the segments (7 and 9), and in
that the second (12) of the two parts comprises the
complementary parts of the conduits forming the
main circuit (15), other secondary circuit portions
(20), the parts (21") of the secondary circuit (21),
the part (23") of the gas extraction and charging cir-
cuit (23), and the end portions (6' and 8') of the seg-
ments (7' and 9'), said two parts (11 and 12) being
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assembled solely in the region of the end portions
(6, 6'; 8, 8" of the conduit segments (7, 7'; 9, 9') by
end to end contact with interposition of the radial
formations (14) of the flap valve device (1), thus de-
fining a connection plane (P) perpendicular to the
parallel circulation directions in the circulation line
portions (3 and 3') forming part respectively of the
parallel circuit segment (18) of the main circuit (15)
and of the secondary circuit (20) traversing the ra-
diator (20') and consisting, by juxtaposed assembly,
of the conduit segments (7, 7'; 9, 9') receiving by
partial nesting the corresponding constituent parts
(2") of the conduit portions (2 and 2') of the flap valve
device (1).

Cooling circuit for internal-combustion engine vehi-
cle, substantially consisting, on the one hand, of a
main circuit forming a circulation loop on the cooling
means for the engine cylinders and cylinder heads,
incorporating a feed pump in a common circuit seg-
ment and comprising two parallel circuit segments,
of which one traverses a water/oil heat exchanger,
and the other incorporates a regulating device, on
the other hand, of two secondary circuits extending
in shunt on the main circuit, each incorporating a
respective regulating device, one traversing the ra-
diator of a main unit heater dissipating the recov-
ered heat in the surrounding environment, and the
other traversing the radiator of a secondary unit
heater used to heat the interior of the vehicle, and
finally, of a circuit in shunt for gas extraction and
charging traversing a reservoir of cooling liquid,
characterised in that it comprises a central struc-
tural module according to any one of claims 1 to 15.
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