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(54) Motor vehicle engine compartment provided with an expansion tank for a cooling system

(57) An expansion tank (1) for a cooling system in a
motor vehicle engine compartment has a container,
which is adapted to receive a cooling fluid, and is fixed
to a support structure (7) of the engine compartment by
at least one bracket (23); the bracket (23) is fixed and
laterally protrudes with respect to the container and is
bayonet- coupled to the support structure (7) by a first
vertical downwardly directed mounting movement, to rest

a wall (44) of the bracket (23) on the support structure
(7), and a second mounting movement directed along a
horizontal direction (37), to vertically lock the bracket
(23); the bracket (23) has, in addition, at least one locking
tooth (60), which is elastically deformable and is adapted
to engage snap-wise a corresponding retaining seat (61)
made in the support structure (7) for locking the bracket
(23) along said horizontal direction (37).
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Description

[0001] The present invention relates to a motor vehicle
engine compartment provided with an expansion tank for
a cooling system.
[0002] As known, a motor vehicle engine is cooled by
a cooling system using a mixture of water/ethylene glycol
as a heat transfer fluid, and envisages an expansion tank
fixed to a support structure arranged in the motor vehicle
engine compartment.
[0003] Normally, the expansion tank is fixed to said
support structure by screws, bolts, metal coupling ele-
ments, etc....
[0004] In order to reduce the time required to fix the
expansion tank and reduce the cost for manufacturing
the connecting elements, it is felt the need for coupling
the expansion tank to the support structure without the
use of additional metal elements, but still ensuring stable
fixing during time and ease of mounting/dismounting.
[0005] EP2375028 corresponds to the preamble of
claim 1 and describes a bayonet-coupling between a sup-
port and the expansion tank, allowing for simple and quick
expansion tank mounting without special tools. This so-
lution provides a more rigid point to be by-passed during
coupling so as to indicate to the installer when the ex-
pansion tank has reached a locked position.
[0006] Purpose of the present invention is to provide
a motor vehicle engine compartment provided with an
expansion tank for a cooling system, which allows to fulfill
the necessity described above in a simple and economic
way.
[0007] According to the present invention, a motor ve-
hicle engine compartment provided with an expansion
tank for a cooling system, as defined in claim 1, is pro-
vided.
[0008] For a better understanding of the present inven-
tion a preferred embodiment is now described, purely by
way of nonlimiting example, with reference to the accom-
panying drawings, wherein:

- Figure 1 is a perspective view, showing a preferred
embodiment of the motor vehicle engine compart-
ment provided with an expansion tank for a cooling
system, according to the present invention;

- Figure 2 is similar to Figure 1 and shows the expan-
sion tank when the latter is decoupled from a respec-
tive support structure;

- Figure 3 shows, from a different point of view, the
support structure shown in Figures 1 and 2; and

- Figure 4 is a bottom perspective view of a detail of
the expansion tank of figures 1 and 2.

[0009] In Figures 1 and 2, the reference number 1 de-
notes an expansion tank, constituting part of a cooling
system which is arranged in a motor compartment 3 (par-
tially illustrated) of a motor vehicle and which, in use,
circulates a cooling fluid for removing heat from an inter-
nal combustion engine (not shown).

[0010] The engine compartment 3 has a structure 5,
which supports the expansion tank 1 and, preferably, a
heat exchanger, not shown, which also forms part of the
cooling system. Preferably, the expansion tank 1 is fixed
to a cross member 7, defining the upper end of the struc-
ture 5 and extending along a substantially horizontal di-
rection, orthogonal to the motor vehicle travel direction.
In particular, the expansion tank 1 is fixed to a side por-
tion, on the left according to the vehicle travel direction,
at one end 9 of the cross member 7.
[0011] With reference to Figure 3, the portion 9 com-
prises an appendix 10, which horizontally protrudes with
respect to the remaining part of the portion 9 and has a
vertical through hole 11. The cross section of the hole 11
is not circular, but is elongated along a horizontal axis
13, so as to define a slot. In the particular example illus-
trated, the axis 13 is parallel to the cross member 7.
[0012] In particular, the cross section of the hole 11 is
constant in the vertical direction, and the ends of the hole
11, along the axis 13, are defined by respective semi-
cylindrical surfaces 15. Laterally, the hole 11 is delimited
by two guide surfaces 16, which are vertical and parallel
to the axis 13, face each other and are connected to one
another by the surfaces 15.
[0013] Furthermore, the portion 9 comprises a support-
ing wall 20 being substantially horizontal, is arranged at
a different height with respect to the hole 11, preferably
at a greater height, and is also horizontally spaced apart
from the hole 11.
[0014] On the top the wall 20 is delimited by a face 21,
extending along a direction 22 parallel to the axis 13 and
defining a resting surface for two brackets 23 forming
part of the expansion tank 1.
[0015] The wall 20 has at least one opening 24, which
will be described in detail hereinafter, and is configured
so as to bayonet-couple the brackets 23 to the cross
member 7 along the direction 22.
[0016] With reference to Figures 2 and 3, the expan-
sion tank 1 is made of plastic material, made from a single
piece or from multiple pieces fixed to one another, and
comprises a container 29, of a known type, adapted to
receive the cooling liquid. In particular, the container 29
has, at the upper end thereof, an opening 30 closed by
a removable cap, not shown, and defines an internal cav-
ity communicating with the remaining part of the cooling
system by a fitting 31 which laterally protrudes from the
container 29.
[0017] For the coupling to the cross member 7, the
expansion tank 1 comprises a positioning pin 33, which
vertically protrudes downwards along an axis 34 starting
from a support portion 35 defined, in particular, by the
lower end of the container 29.
[0018] The pin 33 comprises a portion 36 which, along
a horizontal direction 37 perpendicular to axis 13, has a
width substantially equal to the distance between the
guide surfaces 16, so as to be guided by the hole 11
along the axis 13 during the mounting of the expansion
tank 1.
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[0019] Preferably, as mentioned above, the direction
22 and the axis 13 are rectilinear. Alternatively, the di-
rection 22 may be curved.
[0020] Advantageously, the pin 33 comprises a termi-
nal portion 38, which has a radial dimension greater than
the hole 11 and is elastically deformable, radially inwards,
so as to be axially inserted into the hole 11. When the
portion 36 completely engages the hole 11, the portion
38 elastically returns to its original shape, snapping ra-
dially outwards over a lower edge 39 of the hole 11, so
as to prevent the upward slippage of the pin 33 during
installation and operation of the expansion tank 1.
[0021] In particular, the portion 36 comprises a fork
defining the axial extension of the portion 36 and which
consists of two arms 41 spaced apart from one another
along the direction 37, so as to be able to radially flex
inwards. The portion 36 further comprises, two retaining
teeth 43, protruding from the respective arms 41 towards
the outside along the direction 37, so as to engage the
edge 39 when the pin 33 has been inserted into the hole
11.
[0022] The coupling between the pin 33 and the hole
11 is not of a stable type, but has the main function of
facilitating mounting and achieving a more stable cou-
pling of the brackets 23.
[0023] With reference to Figure 2, the brackets 23 are
fixed with respect to the container 29, and arranged high-
er than the pin 33, being horizontally spaced apart from
each other and advantageously laterally protrude from
the container 29, thus are radially spaced from the axis
34. According to an alternative not shown, only one
bracket 23 is provided.
[0024] As shown in Figure 4, each bracket 23 compris-
es a wall 44 parallel to the face 21 and at least one con-
necting appendix 46, which comprises, in turn, a vertical
arm 47, which downwardly protrudes from the wall 44,
and a cross fin 48, horizontally protruding from a lower
end of the arm 47 and is vertically distanced from wall
44 by a length substantially equal to the thickness of the
wall 20, so as to have, between the wall 44 and the fin
48, an empty space adapted to be engaged by an edge
of the wall 20 for vertically locking the bracket 23.
[0025] Advantageously, each bracket 23 has a plurality
of connecting appendixes 46, each of which engages a
corresponding opening 24.
[0026] Again referring to Figure 2, each opening 24
comprises an area 55 having such a size and a shape
that the corresponding connecting appendix 46 can be
vertically fitted with clearance; and an area 56, which is
narrower than the area 55 so as to let the arm 47 slide
along the direction 22, but axially retaining the fin 48. In
particular, the area 56 is defined by two edges parallel
to the direction 22 and distanced by a length substantially
equal to the thickness of the arm 47, for guiding the sliding
of the arm 47 itself and to prevent translation of the cou-
pling appendix 46 and, therefore, of the bracket 23 par-
allel to the direction 37.
[0027] Returning to Figure 4, each bracket 23 compris-

es a locking tooth 60, which is carried by the wall 44 and
has sufficient elasticity for flexing upwards when the wall
44 is placed in contact with the face 21 during insertion
and sliding of the connecting appendixes 46 into the
openings 24.
[0028] At the end of the sliding of the connecting ap-
pendixes 46 along direction 22, the locking teeth 60 are
engaged snap-wise by respective retaining seats 61 (fig.
2 and 3) made in the wall 20, so as to prevent the reversal
of the connecting appendixes 46 from respective areas
56 of the openings 24 and therefore permanently lock
the brackets 23 and the entire expansion tank 1 along
direction 22.
[0029] Preferably, the connecting appendixes 46 and
the locking teeth 60 are made in a single piece with the
walls 44.
[0030] As mentioned above, for assembling the expan-
sion tank 1 on the cross member 7 it is necessary to first
insert the pin 33 in the hole 11, until the snapping of the
retaining teeth 43 over the edge 39 and the resting of the
walls 44 on the wall 20. While the walls 44 are rested on
the wall 20, the connecting appendixes 46 must be in-
serted in the areas 55 of the respective openings 24. The
axial holding action exerted by the retaining teeth 43
against the edge 39 allows keeping the walls 44 resting
against the wall 20. At this point, while a light downward
pressure on the brackets 23 is exerted to maintain de-
formation of the locking teeth 60, a simple push on the
expansion tank 1 along the direction 22 is necessary to
insert the connecting appendixes 46 into the bottom of
the areas 56, until the locking teeth 60 snap into the re-
spective retaining seats 61. During the sliding of the
brackets 23 along the direction 22, the pin 33 can slide
into the hole 11 along the axis 13, thanks to the particular
shape of the hole 11 itself.
[0031] It is evident that the bayonet-coupling between
the brackets 23 and the cross member 7 may be defined
by appendixes and/or by openings configured in a differ-
ent way from that just described, but always so as to
perform the same function. For example, it is possible to
provide a pair of connecting appendixes arranged on the
sides of the bracket 23 and bayonet-coupled to the end
edges of the wall 20, without making the openings 24 as
intermediate holes, but by making notches along said
end edges for inserting the fins 48 below said wall 20.
Again by way of example, the connecting appendixes 46
may be carried by the wall 20 and be engaged by respec-
tive edges of the wall 44.
[0032] In any case, it is evident how the bayonet-cou-
pling, in combination with the snap-wise coupling of the
locking tooth 60, allows locking in all directions, the brack-
ets 23 and therefore the expansion tank 1, without using
any additional metal connection element.
[0033] The pin 33 in addition to the brackets 23 facili-
tates the bayonet-coupling during the mounting of the
expansion tank 1 and helps to hold the expansion tank
1 in a fixed position with respect to the cross member 7.
In particular, the axial holding action exerted by the edge
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39 on the retaining teeth 43 and the holding action ex-
erted by the guide surfaces 16 on the pin 33 along the
direction 37 are in addition to those exerted by the edges
of the openings 24 upon the connecting appendixes 46.
[0034] Therefore, the connection to the cross member
7 is extremely stable and rigid, thus limiting possible
breakage and vibration.
[0035] Moreover, the mounting is extremely simple,
thanks to the fact that two mounting movements are sim-
ply provided, namely a first movement vertically directed
downwards, to rest said wall on the cross member 7, and
a subsequent second movement directed along the di-
rection 37 to lock the bracket 23 in a vertical direction
and, thanks to the locking tooth 60, also along the direc-
tion 37 itself.
[0036] Finally, from the above, it is evident that the de-
scribed and illustrated engine compartment 3 may be
subject to modifications and variations which do not de-
part from the scope of the present invention, as defined
in the attached claims.
[0037] In particular, as mentioned above, the various
parts of the expansion tank 1 may have a different shape
and size from those illustrated by way of example. For
example, the connecting appendixes 46 could be re-
placed by appendixes or slides having an inverted T
cross-section, rather than being L-shaped.
[0038] Also, the position of the pin 33 and/or of the
brackets 23 may be different from that described above;
for example, the pin 33 may be supported by a further
bracket fixed with respect to the container 29.

Claims

1. A motor vehicle engine compartment comprising:

- a support structure (7) comprising a wall (20)
having:

a) first connecting means defined by at least
one opening (24) and/or at least one appen-
dix, and
b) at least one retaining seat (61);

- an expansion tank (1) for a cooling system, the
expansion tank comprising:

a) a container (29) adapted to receive a
cooling fluid;
b) second connecting means for fixing said
container (29) to said support structure (7);
said second connecting means comprising
at least one bracket (23), which is fixed with
respect to said container (29), laterally pro-
trudes with respect to said container and
comprises:

(1) bayonet coupling means (46) en-

gaging said first connecting means and
configured so as to couple said bracket
(23) to said support structure (7) by way
of a first mounting movement directed
vertically downwards, which allows
said bracket (23) to be rested on said
wall (20), and a subsequent second
mounting movement directed along a
horizontal direction (37), which allows
said bracket (23) to be vertically locked;
(2) at least one locking tooth (60) elas-
tically deformable and adapted to en-
gage snap-wise said retaining seat (61)
for locking said bracket (23) along the
said horizontal direction (37) charac-
terized in that:

- the second connecting means comprise a po-
sitioning pin (33) which protrudes vertically
downwards; and
- said support structure (7) comprises a horizon-
tal protrusion (10) having a vertical hole (11),
which is engaged by said positioning pin (33)
and defines an elongated slot along a horizontal
axis (13) parallel to the horizontal direction (22)
of the second mounting movement.

2. The engine compartment according to claim 1, char-
acterized in that said bracket (23) is made of plastic
material.

3. The engine compartment according to claim 2, char-
acterized in that said bracket (23) is made in a single
piece.

4. The engine compartment according to any one of
the preceding claims, characterized in that said
bayonet coupling means comprise at least one
downwardly protruding connecting appendix (46).

5. The engine compartment according to any one of
the preceding claims, characterized in that said
second connecting means comprise two of said
brackets, arranged in positions horizontally spaced
apart from each other.

6. The engine compartment according to any one of
the preceding claims, characterized in that said po-
sitioning pin (33) is vertically and horizontally spaced
apart from said bracket (23).

7. The engine compartment according to claim 6, char-
acterized in that said positioning pin comprises an
end portion (38), which comprises at least one axial
retaining tooth (43), radially protruding outwards,
and is elastically deformable, radially inwards.

8. The engine compartment according to claim 6 or 7,
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characterized in that said positioning pin extends
downwards starting from the bottom end (35) of said
container (29).
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