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(54) Fan shroud and heat exchanger assembly
(57)  The present invention relates to an assembly
for a fan shroud (5) and a heat exchanger comprising at
least one lower hook (3) on the heat exchanger; and at
least one leg (1) on the fan shroud (5), the lower hook
(3) having a slot (4) adapted for the insertion of the leg
(1). According to an important aspect of the invention,
the leg (1) further includes a blocking means (2; 2'; 22")

arranged and shaped such as to allow a loose fit be-
tween the leg (1) and the lower hook (3) when the fan
shroud (5) and the heat exchanger are in the process of
being assembled together and to cause a tight fit be-
tween the leg (1) and the lower hook (3) when the fan
shroud (5) and the heat exchanger are in their final as-
sembled state.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates in general to a
fan shroud and heat exchanger assembly and in partic-
ular to an improved assembly or mounting of a fan
shroud to a heat exchanger in an automotive applica-
tion.

BACKGROUND OF THE INVENTION

[0002] Inautomotive applications the fan shroud is fix-
edly mounted on the heat exchanger. Generally four
connection points are provided, two at the top and two
at the bottom of the fan shroud, and conventionally the
fan shroud is fastened by means of respective screws
to respective threaded openings of the heat exchanger.
The above arrangement provides a strong and robust
connection between the fan shroud and the heat ex-
changer. However, the process, per se, of mounting of
the fan shroud is relatively time consuming.

[0003] Another known way of assembling or mounting
a fan shroud to a heat exchanger in an automotive ap-
plication, as taught by US-A-4 685 513, is to provide two
legs at the lower end of the fan shroud and correspond-
ing recesses at the lower end of the heat exchanger, the
legs and recesses forming two bottom connection
points. During the mounting process, the legs are simply
engaged in a respective recess and respective top ends
of the fan shroud and the heat exchanger are tightened
by means of two screws. The latter solution allows for a
much faster mounting of the fan shroud to the heat ex-
changer. However, the recesses act only as a retainer
in a horizontal direction. Thus, the whole load of the fan
shroud is carried by the upper end of the heat exchanger
which can suffer damage and can break.

[0004] Yet another fan shroud / heat exchanger as-
sembly is disclosed in US-A-5 219 016, wherein a fan
shroud is provided with four tabs having respective long
legs which are accommodated for assembly into four re-
spective fingers provided on a heat exchanger. The fin-
gers are sized such that the long legs of the tabs snugly
slide into the fingers. Nevertheless, the solution of
US-A-5 219 016, while allowing a relatively fast mount-
ing, still does not provide for sufficient stability to the as-
sembly of the fan shroud with the heat exchanger.
[0005] Another known assembly for a fan shroud with
a heat exchanger is known from US-B-6 315 034,
wherein two blocks at the bottom of a fan duct are ver-
tically engageable in corresponding housings of a first
manifold of a heat exchanger and wherein two spring
clips at the top of the fan duct are equipped with respec-
tive apertures suitable for letting through a lug projecting
from a second manifold of the heat exchanger. However,
in a similar manner to US-A-4 685 513, the block/hous-
ing retainer acts only in a horizontal direction. Therefore,
again, the whole load of the fan shroud is carried by the
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upper end of the heat exchanger which can suffer dam-
age and can break.

[0006] EP-A-291 021 discloses a fan shroud/ heat ex-
changer assembly, wherein resilient hooks formed on
the fan shroud engage behind webs of a support ele-
ment mounted on a header tank of the heat exchanger.
However, the assembly of EP-A-291 021 does not pro-
vide for sufficient stability and mechanical strength both
in the horizontal and vertical directions. Thus, the heat
exchanger can suffer damage and can break.

[0007] FR-A-2 713 754 also discloses a fan shroud /
heat exchanger assembly, wherein the fan shroud is
provided, at its lower side, with circular arched hooks
which can be accommodated in corresponding arched
slots at the lower side of the heat exchanger. Therefore,
when the hooks are engaged into the slots, the fan
shroud can be rotated into a vertical position and snap
coupled, by a coupling provided at its upper side, to the
upper side of the heat exchanger. However, yet again,
the assembly of EP-A-2 713 754 does not provide for
sufficient stability both in the horizontal and vertical di-
rections. Thus, the heat exchanger can suffer damage
and can break.

[0008] DE-A-42 44 037 discloses a fan shroud with a
plurality of arms protruding in opposite directions for en-
gaging and snapping into respective lower and upper
side portions of a header tank of a cooling system. The
assembly of DE-A-42 44 037, in a similar manner to the
abovementioned prior art, does not provide for sufficient
stability and mechanical strength both in the horizontal
and vertical directions.

OBJECT OF THE INVENTION

[0009] Therefore, it is an object of the present inven-
tion to provide a fan shroud and a heat exchanger as-
sembly which avoids the drawbacks of the discussed
prior art and which provides for a sufficient stability of
the assembly of the fan shroud with the heat exchanger
in any direction, without decreasing the simplicity of
mounting.

[0010] The above object is achieved by an assembly
for a fan shroud and a heat exchanger as defined in
claim 1.

SUMMARY OF THE INVENTION

[0011] The present invention relates to an assembly
for a fan shroud and a heat exchanger comprising at
least one lower hook on the heat exchanger and at least
one leg on the fan shroud. The lower hook has a slot
adapted for the insertion of the leg. According to an im-
portant aspect of the invention, the leg further includes
a blocking means arranged and shaped such as to allow
a loose fit between the leg and the lower hook when the
fan shroud and the heat exchanger are in the process
of being assembled together as well as to cause a tight
fit between the leg and the lower hook when the fan
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shroud and the heat exchanger are in their final assem-
bled state. The loose fit allows for an easy and fast con-
nection of the fan shroud and the heat exchanger prior
to their final assembly. The tight fit completes the as-
sembly by locking the two parts together. The tight fit
results in a lack of play, thereby preventing any move-
ment of the fan shroud with respect to the heat exchang-
er. The assembly has a bearing capacity for external
constraints, such as the weight load.

[0012] Preferably, a gap is formed in the slot of the
lower hook substantially corresponds to a thickness of
the leg, such that, in the assembled state of the fan
shroud and the heat exchanger, substantially no clear-
ance is formed between the leg and the slot and such
as to enable a pre-load of the leg in the slot.

[0013] Advantageously, the leg is substantially L-
shaped, the lower hook is shaped complementary to the
leg. The blocking means is shaped and sized such as
to allow the fan shroud to be inserted at an angle from
the vertical position with its legs into the slot of the lower
hook, and then rotated until itis in a substantially vertical
position.

[0014] According to a first embodiment of the present
invention, the blocking means is formed as a wedge-
shaped rib. The wedge-shaped rib comprises a blocking
surface, which can e.g. be straight, concave or convex.
The blocking means can also be formed of a plurality of
ribs, thereby increasing strength of the leg. A lower an-
gle of the fan shroud can be rounded, such as to facili-
tate the insertion and assembly of the legs into the slot
of the lower hook.

[0015] According to a second embodiment of the
present invention, the blocking means is formed as an
eccentric, which is implemented as a circular cylinder
comprising a rib protruding from the cylinder surface and
adapted for insertion into a seating of the lower hook.
[0016] In a further preferred embodiment, the fan
shroud is provided with at least one through hole so as
to allow the passing of at least one stud or nut for at-
tachment to a top bracket of the heat exchanger.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The foregoing and other objects, features, and
advantages of the invention, as well as presently pre-
ferred embodiments thereof, will become more appar-
ent from a reading of the following description, in con-
nection with the accompanying drawings in which:

FIG. 1: is a view of a fan shroud according to a first
embodiment of the present invention;

FIG. 2: is a partial view of a fan shroud of Fig.1 as-
sembled with a condenser of a heat exchang-
er;

FIG. 3: isanenlarged view of the assembly between

the fan shroud and a lower section of the heat
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exchanger;
FIG. 4: is a side view of the fan shroud of Fig.1 prior
to its assembly with the heat exchanger;
FIG. 5: is a side view of the fan shroud of Fig.1 after
its assembly with the heat exchanger;
FIG. 6: is aperspective view of an assembly accord-
ing to the presentinvention, wherein blocking
means are implemented as a plurality of ribs;
FIG.7: isaschematicside view of a number of some
possible forms for the blocking means;
FIG. 8: is a perspective view of an assembly accord-
ing to the present invention, wherein a lower
angle of the fan shroud is rounded; and
FIG.9: s a perspective view of an assembly accord-
ing to a second embodiment of the present
invention, wherein blocking means are imple-
mented as an eccentric.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

[0018] With reference to figures 1 through 5, accord-
ing to a first embodiment of the present invention, there
is provided a fan shroud indicated with reference numer-
al 5 and a condenser 12 of a heat exchanger of an air
conditioning system (for instance an automotive air con-
ditioning system). As used in the following description
and claims, the terms lower/upper, left/right and vertical/
horizontal are only intended for illustrative purposes and
are by no means conceived to limit the scope of the in-
vention.

[0019] The fan shroud 5 is provided, at the lower part
thereof, with substantially L-shaped legs 1 (the illustrat-
ed embodiment shows two such legs) and at the upper
part thereof with through holes 6 (the illustrated embod-
iment shows two such holes). On the other hand, the
heat exchanger is provided, at the lower part thereof,
with lower hooks 3 (the illustrated embodiment shows
two such hooks), each hook 3 being formed with a re-
spective slot 4 adapted for the insertion of a respective
leg 1 of the fan shroud 5 that has to be attached to the
heat exchanger and each hook 3 being shaped comple-
mentary to its respective leg 1.

[0020] As best seen from figures 4 and 5 the fan
shroud 5 is inserted at an angle (Fig. 4) with its legs 1
into the respective slot 4 of the lower hook 3 of the con-
denser 12, and then rotated (Fig. 5) until it is in an es-
sentially vertical position.

[0021] According to a particularly advantageous as-
pect of the present invention the vertical extension of a
gap 10 formed in each slot 4 of the lower hook 3 of the
heat exchanger substantially corresponds to the thick-
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ness of the leg 1 and preferably has no clearance to en-
able a pre-load, as indicated by arrows 11 in Fig. 5, of
the leg 1 in the slot 4. This ensures a tight contact with
the lower hook 3 and avoids any movement in the ver-
tical direction.

[0022] According to the invention, a blocking means
is provided for tightly connecting the fan shroud 5 to the
lower hook 3. According to a first embodiment of the in-
vention, the blocking means is represented by a rib 2.
Once the fan shroud 5 is in its vertical position (i.e. par-
allel to the heat exchanger) the rib 2 causes a tight fit
between the leg 1 of the fan shroud 5 and the lower hook
3 of the heat exchanger. The wedge-shaped form of the
rib 2 allows to further eliminate play in the vertical direc-
tion and, due to friction, allows to eliminate movement
in any horizontal direction.

[0023] To finish off the assembly, the upper end of the
fan shroud 5 is fixed to a top bracket (not shown) of the
heat exchanger e.g. by means of studs and nuts (also
not shown). The through holes 6 which are provided in
the fan shroud 5 allow passing the studs therethrough.
[0024] Fig. 6is a perspective view of an assembly ac-
cording to the first embodiment, wherein blocking
means are implemented as a plurality of ribs 2', each
shaped as the rib of the first embodiment. The plurality
of ribs improves the stability and mechanical strength of
the assembly.

[0025] Fig. 7 shows is a schematic side view of some
possible shapes of the ribs. The tight fit is mainly ob-
tained by means of the blockings surface 13, which can
e.g. be a) straight, b) concave or c) convex.

[0026] According to another advantageous aspect of
the present invention, the lower angle 15 of the fan
shroud 5 at the L-shaped legs 1 can be rounded, as
shown in fig. 8, in order to facilitate the insertion and
assembly of the legs 1.

[0027] According to a second embodiment of the in-
vention, as shown in Fig. 9, the blocking means can be
achieved by an eccentric 22 which is implemented, for
instance, as a circular cylinder 22' comprising a rib
22" protruding from the cylinder surface. The rib 22" is
inserted into a seating section 3' of the hook 3 in a sub-
stantially vertical manner, as shown by the broken line
eccentric, and then rotated until it wedges tight the seat-
ing section 3.

[0028] As will be appreciated from the foregoing de-
scription, the present invention fully achieves its objects
by the provision of the blocking means in the lower con-
nection points. In fact, according to the present inven-
tion, the lower hooks 3 are caused to contribute to a bet-
ter load distribution, wherein the blocking means forbids
any movement in any direction.

[0029] Furthermore, the fan shroud and the heat ex-
changer can be quickly and easily assembled due to
hooks at lower end and screws at top end, when com-
pared to systems with screws at both the lower and top
ends.

[0030] Due to the blocking means, the rigidity of the

10

15

20

25

30

35

40

45

50

55

assembly is similar to the screw system. Some of the
load is taken off the top connection points. The lower
hooks retains the fan shroud in the two vertical direc-
tions and furthermore, the tight fit (due to blocking
means) retains the fan shroud in the four directions of
the horizontal plane.

[0031] The foregoing description of the invention, in-
cluding a preferred embodiment thereof, has been pre-
sented for the purpose of illustration and description. It
is not intended to be exhaustive nor is it intended to limit
the invention to the precise form disclosed. It will be ap-
parent to those skil led in the art that the disclosed em-
bodiments may be modified in light of the above teach-
ings. In particular, a person skilled in the art will readily
understand that the number and the shape of the ribs
can be varied.

[0032] The embodiments described are chosen to
provide an illustration of principles of the invention and
its practical application to enable thereby one of ordinary
skill in the art to utilize the invention in various embodi-
ments and with various modifications as are suited to
the particular use contemplated. Therefore, the forego-
ing description is to be considered exemplary, rather
than limiting, and the true scope of the invention is that
described in the following claims.

[0033] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included just for the sole purpose of
increasing intelligibility of the claims and accordingly,
such reference signs do not have any limiting effect on
the scope of each element identified by way of example
by such reference signs.

Claims

1. An assembly for a fan shroud (5) and a heat ex-
changer comprising:

at least one lower hook (3) on the heat ex-
changer and

at least one leg (1) on the fan shroud (5),

the lower hook (3) having a slot (4) adapted for
the insertion of the leg (1),

characterized in that

the leg (1) further includes a blocking means (2; 2';
22") arranged and shaped such as

to allow a loose fit between the leg (1) and the lower
hook (3) when the fan shroud (5) and the heat ex-
changer are in the process of being assembled to-
gether and

to cause a tight fit between the leg (1) and the lower
hook (3) when the fan shroud (5) and the heat ex-
changer are in their final assembled state.
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The assembly according to claim 1, wherein a gap
(10) is formed in the slot (4) of the lower hook (3)
and substantially corresponds to a thickness of the
leg, such that, in the assembled state of the fan
shroud (5) and the heat exchanger, substantiallyno 5
clearance exists between the leg (1) and the slot (4)
and such as to enable a pre-load (11) of the leg (1)

in the slot (4).

The assembly according to claims 1 or 2, wherein 70
the leg (1) is substantially L-shaped, the lower hook

(3) is shaped complementary to the leg (1), and the
blocking means (2; 2'; 22") is shaped and sized
such as to allow the fan shroud (5) to be inserted at

an angle from the vertical position with its legs (1) 15
into the slot (4) of the lower hook (3), and then ro-
tated until it is in a substantially vertical position.

The assembly according to one or more of claims 1
to 3, wherein the blocking means is formed as a 20
wedge-shaped rib (2).

The assembly according to claim 4, wherein the
wedge-shaped rib (2) comprises a blocking surface
(13), the blocking surface (13) being straight, con- 25
cave or convex.

The assembly according to one or more of claims 1
to 5, wherein the blocking means is formed of a plu-
rality of ribs (2'). 30

The assembly according to one or more of claims 1

to 6, wherein a lower angle (15) of the fan shroud

(5) is rounded, such as to facilitate the insertion and
assembly of the legs (1) into the slot (4) of the lower 35
hook (3).

The assembly according to one or more of claims 1

to 3, wherein the blocking means is formed as an
eccentric (22) which is implemented as a circular 40
cylinder (22") comprising a rib (22") protruding from

the cylinder surface and adapted for insertion into

a seating (3') of the lower hook (3).

The assembly according to one or more of claims 1 45
to 8, further comprising at least one through hole
(6), which is provided in the fan shroud (5) to allow
the passing of at least one stud or nut for attachment

to a top bracket of the heat exchanger.
50
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