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(57)  Fanassembly (10) for air treatment systems for
vehicles, comprising a support case (11) having a seat
(14) in which an electric motor (32) bearing a fan (38) is
housed. The support case (11) comprises a support base
(12) and a cover (13) secured to the support base and
provided with an opening (13a) through which a shaft
(34) of the electric motor protrudes, wherein opposite

ends of the electric motor bear against the bottom (20)
of the seat within the support base (12) and against the
cover (13), respectively, through first and second elastic
insulation means (52, 54) arranged on the bottom (20)
of said seat and on the cover (13), respectively, which
are adapted to bias the electric motor axially, and to
cause the electric motor to be radially centred with re-
spect to the seat (14).
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Description

[0001] The presentinvention relates to a fan assembly
for air treatment systems for vehicles, comprising a sup-
port case having a seat in which an electric motor bearing
a fan is housed.

[0002] An air treatment system for vehicles normally
includes a variable-speed centrifugal fan generating a
flow of air which is directed, after any necessary heating
and/or cooling/dehumidifying, into the passenger com-
partment of the vehicle. The fan assembly of an air treat-
ment system for vehicles is normally formed by a case
of injection-moulded plastic material having a seat in
which an electric motor bearing a centrifugal fan is mount-
ed. The electric motor is connected to an electrical power
source by a connector extending through an opening in
the case.

[0003] A fan assembly of the type defined above is
described in EP 1 516 756. This fan assembly comprises
radial support elements of elastic material, overmoulded
on the inner surface of the seat, together with securing
elements which are also of elastic material, overmoulded
on the bottom of the seat.

[0004] Although this solution has proved optimal in
many respects, it has been found to be unable to filter
certain specific vibration frequency bands, particularly
when the motor rotates at low speed.

[0005] Additionally, the securing screws used to fasten
the motor to the support case crush the securing ele-
ments on the bottom of the seat, thus introducing a de-
gree of rigidity into the system.

[0006] Furthermore, in the course of assembly the ra-
dial support elements may be damaged by the sharp edg-
es of the electric motor frame, which may cause some
parts to be lost.

[0007] One object of the present invention is therefore
to provide an improved fan assembly which can at least
partially overcome the aforesaid drawbacks, and which
can be assembled more simply and rapidly than the
aforesaid prior art fan assembly.

[0008] This object is achieved according to the inven-
tion with afan assembly ofthe type defined above, where-
inthe support case comprises a support base and a cover
secured to the support base and provided with an open-
ing through which a shaft of the electric motor protrudes,
wherein opposite ends of the electric motor bear against
the bottom of the seat within the support base and against
the cover, respectively, through first and second elastic
insulation means arranged on the bottom of the seat and
on the cover, respectively, which are adapted to bias the
electric motor axially, and to cause the electric motor to
be radially centred with respect to the seat.

[0009] Preferred embodiments of the invention are de-
fined in the dependent claims, which are to be considered
as an integral part of the present description.

[0010] Further characteristics and advantages of the
fan assembly according to the invention will be made
clearer by the following detailed description of an em-

10

20

25

30

35

40

45

50

55

bodiment of the invention, given with reference to the
attached drawings which are provided purely as non-lim-
iting illustrations, in which:

- Figures 1 and 2 are perspective views, from above
and below respectively, of a fan assembly according
to the invention;

- Figure 3 is an exploded view of the fan assembly of
Figure 1;

- Figure 4 is asimplified perspective view of an electric
motor of the assembly of Figure 1;

- Figures 5 and 6 are sectional views of the fan as-
sembly, illustrating two different embodiments of the
invention; and

- Figures 7 and 8 are simplified views in lateral eleva-
tion of the electric motor, illustrating two different em-
bodiments of the invention.

[0011] With reference to the drawings, the number 10
indicates a fan assembly for air treatment systems for
vehicles. The fan assembly 10 comprises a support case
11 made of injection-moulded plastic material. By way of
example, the plastic material used for moulding the sup-
port case 11 can be polypropylene or a similar thermo-
plastic material. The plastic material forming the support
case 11 can be mixed with fillers such as talc.

[0012] The support case 11 comprises a support base
12 and a cover 13 secured to this support base 12 and
provided with an opening 13a. The cover 13 can be se-
cured to the support base 11, for example by means of
sprung snap-fitting elements (as in the example of Fig-
ures 1 to 3), or by means of screws.

[0013] The cover 13 can be provided with appendages
and/or formations (not shown) for supporting and/or fas-
tening it on an external structure (not shown), to ensure
that any fracture of the means of securing to the base 12
does not compromise the operation of the system.
[0014] The support base 12 comprises a seat 14 hav-
ing a cavity delimited by a lateral wall 18 and a bottom
wall 20. The lateral wall 18 of the seat 14 is formed in
one piece with aradial flange 22 having a securing portion
24, provided for fastening the case 11 to an external
structure (not shown).

[0015] The seat 14 is provided with a through-opening
30 which preferably extends partially along the lateral
wall 18 and partially along the bottom wall 20.

[0016] With reference to Figures 3 and 4, the fan as-
sembly 10 comprises an electric motor 32 housed in the
cavity 14 of the case 12. The electric motor 32 has a shaft
34 whichisintegral with the rotor (not shown) of the motor,
and which protrudes through the opening 13a of the cover
13 and bears a centrifugal fan 38 at one of its ends.
[0017] Instructuralterms, the casing of the electric mo-
tor 32 comprises a coupling end section 32a, through
which the shaft 34 protrudes, an intermediate frame sec-
tion 32b, and a section 32c located opposite the coupling
end. On the section 32c opposite the coupling end, there
is arranged an electrical connector42, adapted tointeract
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with a complementary connector (not shown) connected
to an electrical power supply cable.

[0018] With reference to Figures 3 and 5, the electrical
connector 42 extends with clearance through the
through-opening of the seat 14. Around the outer surface
of the connector 42 there is applied a sealing sheath 46
having a flange portion 48 which bears along the edge
of the through-opening 30, on the inner side thereof, thus
forming a seal to prevent the outflow of air through the
space between the outer surface of the connector 42 and
the edge of the opening 30.

[0019] With reference to Figures 5 and 6, when the
cover 13 is closed onto the support base 12, the ends of
the electric motor 32 bear against the bottom 20 of the
seat 14 inside the support base 12 and against the cover
13, respectively, through first and second elastic insula-
tion means 52, 54, arranged on the bottom 20 of the seat
14 and on the cover 13, respectively, which are adapted
to bias the electric motor 32 axially, while interacting with
each other to lock the motor axially, and to cause the
electric motor to be centred radially with respect to the
seat 14.

[0020] For this purpose, the first and second elastic
insulation means 52, 54 engage with corresponding
bearing or shoulder surfaces which are normally present
on the casing of an electric motor. These surfaces can
be located on the coupling end section 32a, on the inter-
mediate frame section 32b, and/or on the section 32c
opposite the coupling end. For example, Figures 7 and
8 show an electric motor 32 in which possible areas of
engagement for the elastic insulation means 52, 54 are
indicated by horizontal and vertical arrows. The dark ver-
tical arrows represent the axial locking action, while the
light horizontal arrows represent the radial centring ac-
tion.

[0021] Figure 7 shows an area of engagement on the
section 32c opposite the coupling end and on the corre-
sponding electrical connector 42, and, on the opposite
end, an area of engagement on the coupling end section
32a. Figure 8 shows areas of engagement on the oppo-
site ends of the intermediate frame portion 32b.

[0022] Clearly, the actual areas of engagement may
be formed by a combination of the locations illustrated
above, or other locations which may be present on the
electric motor casing, depending on constructional re-
quirements.

[0023] Figure 5 shows an exemplary embodiment in
which the first elastic insulation means 52 are interposed
between the bottom 20 of the seat 14 and the section
32c opposite the coupling end of the electric motor 32,
while the second elastic insulation means 54 are inter-
posed between the cover 13 and the coupling end section
of the intermediate frame section 32b of the electric mo-
tor.

[0024] Figure 6, in which elements corresponding to
those of Figure 5 are indicated by the same reference
numerals, shows another exemplary embodiment in
which the first elastic insulation means 52 are interposed
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between the bottom 20 of the seat 14 and the end of the
intermediate frame section 32b of the electric motor 32
opposite the coupling end, while the second elastic insu-
lation means 54 are interposed between the cover 13,
on the one hand, and the coupling end section 32a and
the coupling end of the intermediate frame section 32b
of the electric motor, on the other hand.

[0025] The first and second elastic insulation means
52, 54 are made of elastic material, such as thermoplastic
rubber, in orderto prevent the displacement of the electric
motor and keep it in its correct position, while also pre-
venting the transmission of vibrations to the case 11. In
this way the acoustic and vibration performance of the
fan assembly are improved.

[0026] Each of the first and second elastic insulation
means 52, 54 can be formed by a single element, for
example a ring- or cap-shaped element. If present, the
sealing sheath 46 of the electrical connector 42 can be
made in one piece with the first elastic insulation means
52, as in the example shown in Figure 5. Alternatively,
each of the first and second elastic insulation means 52,
54 can be formed by a plurality of separate elements
arranged circumferentially in corresponding seats on the
bottom of the seat 14 and on the cover 13.

[0027] The first and second elastic insulation means
52, 54 can be formed by elements which are produced
separately and are subsequently mounted on the bottom
of the seat 14 and on the cover 13. Alternatively, the first
and second elastic insulation means 52, 54 can be
formed by overmoulding an elastomeric material on the
plastic material forming the support base 12 and the cov-
er 13.

[0028] The first and second elastic insulation means
52, 54 can also be shaped, or provided with reference
formations, so as to allow them to be correctly angularly
positioned with respect to the bottom of the seat 14 and
the cover 13 during assembly, and/or to allow the electric
motor to be correctly angularly positioned with respect
to them.

[0029] The first and second elastic insulation means
52, 54 enable the separation between the motor and fan
assembly and the casing 11 to be maintained in order to
prevent the transmission of vibrations originating from
the motor and fan assembly to the case and to the parts
connected thereto, with the aim of reducing the noise
generated by the fan assembly. These elements can also
be used to secure the motor axially to the case without
using additional securing elements, while maintaining an
elastic connection which does not transmit vibrations. Ad-
ditionally, the sealing sheath 46 allows mechanical de-
coupling to be provided between the case and the con-
nector, in such a way that the connector is free to move
together with the motor to which it is secured, without
interfering with the case and without transmitting vibra-
tions to the case.

[0030] Other positive results achieved with the inven-
tion are the improved cooling of the electric motor, due
to the establishment of an air flow through the cover, and
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the reduction of the direct noise from the motor, due to
the enclosed configuration of the latter.

Claims

A fan assembly (10) for air treatment systems for
vehicles, comprising a support case (11) having a
seat (14) in which an electric motor (32) bearing a
fan (38) is housed, characterized in that said sup-
port case (11) comprises a support base (12) and a
cover (13) secured to said support base and provid-
ed with an opening (13a) through which a shaft (34)
of the electric motor protrudes, wherein opposite
ends of said electric motor bear against the bottom
(20) of said seat within the support base (12) and
against the cover (13), respectively, through first and
second elastic insulation means (52, 54) arranged
on the bottom (20) of said seat and on the cover (13),
respectively, which are adapted to bias axially said
electric motor, and to cause the electric motor to be
radially centered with respect to the seat (14).

An assembly according to claim 1, wherein at least
one of said first and second elastic insulation means
(52, 54) is constituted by a single ring- or cap-shaped
element of elastomeric material.

An assembly according to claim 1 or 2, wherein at
least one of said first and second elastic insulation
means (52, 54) is constituted by a plurality of sepa-
rate elements of elastomeric material circumferen-
tially arranged on the bottom (20) of the seat (14) or
on the cover (13).

An assembly according to any of the preceding
claims, wherein said first and second elastic insula-
tion means (52, 54) are formed by overmolding an
elastomeric material on said support base (12) and
on said cover (13).

An assembly according to any of the preceding
claims, wherein at least one of said first and second
elastic insulation means (52, 54) is shaped for allow-
ing it to be correctly placed in angular position with
respect to the bottom of the seat (14) and to the cover
(13) during assembly, and/or for allowing the electric
motor (32) to be correctly placed in angular position
with respect thereto.

An assembly according to any of the preceding
claims, wherein said seat (14) is provided with a
through-opening (30), and wherein an electric con-
nector (42) is arranged on the electric motor (32) and
extends with clearance through the through-opening
(30) of the seat (14), a sealing sheath (46) being
applied around the outer surface of the electric con-
nector (42) and having a flange portion (48) bearing
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along the edge of the through-opening (30), on the
inner side thereof.

An assembly according to claim 6, wherein said seal-
ing sheath (46) is formed integrally with said first
elastic insulation means (52).
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