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(57)  The apparatus (1) is in particular a motorized
electric fan (1) and comprises
a rigid support housing (2, 3) which defines internally a

working chamber (5),

an electric motor (7), in particular a brushless motor (7),
arranged inside the housing (2, 3) and connected to the
latter by vibration-damping means (11), for actuating an
operating device which extends inside the working cham-
ber (5), and

power supply and control circuit means (17, 18) associ-
ated with and connected to the motor (7) and mounted,
together with an associated heat dissipator (20), on at
least one support card or board (16) which is fixed to the
support housing (2, 3).

Motorized electrical apparatus, in particular motorized electric fan
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Description

[0001] The presentinvention relates in general to mo-
torized electrical apparatus.

[0002] More specifically, the invention relates to a mo-
torized electric apparatus, in particular a motorized elec-
tric fan, of the type comprising a rigid support housing
defining internally a working chamber, and an electric
motor, in particular a brushless motor, arranged inside
the housing and connected thereto by vibration-damping
means, for actuating an operating device such as a fan
impeller extending inside the working chamber.

[0003] During operation the electric motor is activated
by rotational actuation of the associated operating de-
vice. The combined rotation of the rotor part of the motor
and the associated operating device results in the gen-
eration of vibrations, the transmission of which to the sup-
port housing (and to the structure to which the latter is
fixed) is reduced by the damping means which are ar-
ranged between this motor and the support housing.
[0004] In these apparatus, power supply and control
circuits mounted on (at least) one support card or board
are typically associated with the electric motor. These
circuits typically also comprise fairly voluminous and rel-
atively heavy components, such as electrolytic capaci-
tors. The same support card or board for the power supply
and control circuits also typically has, connected thereto,
means for dissipating the heat generated during opera-
tion of the circuit components.

[0005] According to the prior art the support card or
board which houses the power supply and control circuits
and the associated heat-dissipation means is fixed di-
rectly to the motor. Therefore, the weight of the power
supply and control circuits as well as the weight of the
associated heat-dissipation means and that of the sup-
port card or board is added to the overall weight of the
motor, resulting in a substantial increase in the intensity
of the vibrations produced during operation.

[0006] One object of the present invention is to pro-
pose a motorized electrical apparatus of the type initially
mentioned, which is able to eliminate or at least substan-
tially limit the aforementioned drawback of the solutions
according to the prior art.

[0007] This object, together with others, is achieved
according to the invention by means of a motorized elec-
trical apparatus, the main characteristic features of which
are defined in the accompanying Claim 1.

[0008] In a motorized electrical apparatus according
to the invention the abovementioned at least one support
card or board for the power supply and control circuit
means, together with the associated heat-dissipation
means, is fixed directly to the support housing. In this
way their weight is not added to that of the motor or to
that of the source of the vibrations, but is instead added
to the weight of the operationally stationery structure of
the apparatus.

[0009] This thereby results in a substantial reduction
in the intensity of the vibrations induced during operation.
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[0010] According to afurther characteristic feature, the
support housing of the apparatus comprises a hollow
body defining internally the abovementioned working
chamber, and a cover which is fixed to this body, and the
support card or board for the power supply and control
circuit means is preferably fixed to this cover.

[0011] Further characteristic features and advantages
of the invention will become clear from the following de-
tailed description provided purely by way of a non-limiting
example, with reference to the accompanying drawings
in which:

Figure 1is a perspective view of a motorized electric
fan according to the present invention;

Figure 2 is another, partially exploded, perspective
view of the motorized fan according to Figure 1;
Figure 4 is a view on a larger scale of part of Figure 3;
Figure 5 and Figure 6 are two exploded perspective
views of a cover forming part of the support housing
of the motorized fan according to the preceding fig-
ures;

Figure 7 is a partial perspective view, from above,
of the cover according to Figures 5 and 6;

Figure 8 is a plan view, from below, of the cover
according to the preceding figures;

Figure 9 is a partial perspective view of a variation
of embodiment of the cover for an apparatus accord-
ing to the invention;

Figure 10is a perspective view of an electrically con-
ductive connecting member used in the variation of
embodiment according to Figure 9;

Figure 11 is a partial perspective view, from below,
of the cover according to Figure 9; and

Figure 12 is a perspective view of an electrical con-
necting element which can be used with the cover
according to Figures 9 and 11.

[0012] In the drawings 1 denotes overall a motorized
electrical apparatus, in particular a motorized electricfan,
according to the invention.

[0013] The motorized fan 1 comprises a rigid support
housing which, in the embodiment shown, comprises a
hollow body 2 which is, for example, made of moulded
plastic and to the top of which a cover 3, which is also
conveniently made of moulded plastic, is fixed.

[0014] Fixing of the cover 3 to the body 2 is performed
for example using screw means 4 (Figures 1 and 2).
[0015] With reference to Figure 2, the body 2 is open
at the top and defines internally a chamber 5 (see also
Figure 3) communicating with a tangential outlet duct 6
formed integrally with this body. Essentially, in the exam-
ple of embodiment shown, the body 2 forms substantially
a tangential outlet spiral or volute of a fan.

[0016] The chamber 5 houses an electric motor denot-
ed overall by 7 in Figure 2. This motor is, for example, a
direct-current brushless motor and has an operationally
stationary stator part 8. As can be seen in Figures 2 and
4, the stator part 8 of the electric motor 7 has a plurality
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of radial-arm assemblies 9 which extend in a practically
radial direction outwards.

[0017] The outer ends of the radial arms of each as-
sembly are interconnected by a connecting element 10
(Figure 4, right-hand side) having a progression in the
form of a circle arc. Respective sheaths 11 of a vibration-
damping material, such as elastomer material (Figures
2 to 4), for example in the form of essentially cylindrical
sleeves, are mounted on these connecting elements 10.
[0018] With reference to Figures 2 and 3, the electric
motor is positioned inside the container 2, with the ends
10 of the radial arms and the associated damping ele-
ments 11 which rest on a channel 12 provided in the top
edge of the body 2. The cover 3, complete with the as-
sociated devices which will be described below, is then
fixed to the body 2 so that the connecting elements 10
and the associated vibration-damping elements 11 are
firmly gripped between this cover 3 and said body 2.
[0019] Inamanner known per se and not shown in the
drawings, the electric motor 7 comprises a rotor to which
an operating device extending inside the bottom of the
working chamber 5 is connected. Such an operating de-
vice is, for example, a vaned fan impeller.

[0020] With reference to Figure 3, in the embodiment
shown, the body 2 of the support housing of the motorized
fan 1 has at the bottom an axial intake opening 13 which
is essentially concentric with the axis of rotation of the
motor 7. During operation, activation of the electric motor
7 causes the intake of an airflow into the chamber 5
through the opening 13 and the conveying of an airflow
inside the tangential outlet duct 6 integrally formed in the
body 2.

[0021] With reference to Figures 2 and 4, the stator 8
of the electric motor 7 has a plurality of electrical connec-
tion terminals 14 projecting upwards in the direction of
the cover 3. These terminals are connected to the wind-
ings or phases of the motor 7.

[0022] With reference to Figures 5 to 8, the cover 3 is
formed by an element made of moulded plastic and hav-
ing an opening 15 in its central portion.

[0023] In Figures 5 and 6, 16 denotes a printed circuit
board or card which houses a plurality of electrical/elec-
tronic components which form power supply and control
circuits of the electric motor 7.

[0024] Figures 5 and 6 show only some components
of these circuits, such as electrolytic capacitors 17 and
electronic solid-state switches (MOSFET transistors) 18.
[0025] Theboardorcard 16 also has a central opening,
denoted by 19, with a shape essentially corresponding
to that of the opening 15 in the cover 3.

[0026] The bottom side of the board or card 16 has,
fixed thereto, a heat-dissipation element 20 made of me-
tallic material, with the arrangement, in between, of a thin
sheet 21 of material which is electrically conductive, but
has at least a reasonable thermal conductivity.

[0027] The board or card 16 and the associated dissi-
pator 20 are fixed to the bottom side of the cover 3 by
means of a plurality of screws denoted by 22 in Figures
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5 and 6.

[0028] With reference to Figures 5, 6 and 8, the bottom
side of the cover 3 also has, fixed thereto, a covering
element 23 which is, for example, made of plastic and
covers the bottom side of the card or board 16. This cov-
ering element 23 has an opening 24, through which the
heat dissipator 20 extends, and a further central opening
25 which has a shape essentially corresponding to that
of the opening 19 of the card or board 16 and to the
opening 15 of the cover 3.

[0029] In Figures 1, 3 and 4 to 6, 26 denotes a small
top cover piece which is, for example, made of moulded
plastic and closes at the top the opening 15 of the main
cover 3. The top cover piece 26 and the main cover 3
may be joined together for example by means of snap-
engagement.

[0030] The main cover 3 has, integrally formed therein,
amulti-pole connector 27 including a plurality of electrical
terminals 28 (Figure 2) for example in the form of flat pins
connected, inside the cover 3, to the circuits mounted on
the card 16.

[0031] The terminals 14 of the phases of the electric
motor 7 are each connected in order to a corresponding
terminal 29 incorporated in the cover 3 during moulding
thereof (Figure 7), for example by means of flexible elec-
trically conductive braids. These braids may be provided
at one end with a connector, designed to be connected
to a respective phase terminal 14, and at the other end
may be provided with a similar terminal designed to be
connected to a terminal 29, or they may be soldered di-
rectly to this terminal 29.

[0032] Inany case, the connectors connecting togeth-
er the phase terminals 14 and the terminals 29 of the
main cover are confined within the region situated be-
tween the main cover 3 and the associated top cover
piece 26 which not only covers and closes the opening
15 but also extends so as to cover and close also the
portion of the main cover 3 from which the terminals 29
protrude.

[0033] Figures 9to 12 show a variation of embodiment
of the main cover 3. In these figures, parts and elements
already described have again been assigned the same
reference numbers.

[0034] With reference to Figure 9, according to said
variant, the main cover 3 incorporates, during moulding
thereof, three terminals 129 essentially in the form of a
turret, one of which can be seen in detail in Figure 10.
Each ofthese terminals has atop end 129a, with an open-
ing 129b for engaging a screw or the like, and a bottom
end 129c¢ from which four stems 129d protrude down-
wards, said stems being intended to be soldered to cor-
responding conductors mounted on the circuit card or
board 16.

[0035] In the variant according to Figures 9 to 12, the
connection between the phase terminals 14 of the wind-
ings of the electric motor 7 and the terminals 129 of the
main cover 3, and therefore the power supply and control
circuits mounted on the card or board 16, may be per-



5 EP 2 098 733 A2 6

formed, for example, using connecting conductors such
as that shown by way of example and denoted by 30 in
Figure 12. This conductor essentially comprises a con-
ductive braid 31 which has fixed, at one end thereof, a
terminal 32 in the form of an eyelet intended to be fitted
onto the top portion 129a of a corresponding terminal
129 and to be fixed to the latter by means of a screw and
has fixed, at the other end, a terminal 33, for example of
the so-called "fast-on" type, which can be connected to
a corresponding phase terminal 14 of the electric motor 7.
[0036] The solutions according to the present inven-
tion as described above offer numerous advantages.
[0037] Firstly, as already mentioned in the introduction
of the present description, the circuit card or board, with
the power supply and control circuit components, as well
as the associated heat dissipator, is fixed to the opera-
tionally stationary structure of the motorized electrical ap-
paratus and not to the electric motor as was the case in
the apparatus according to the prior art. As a result, it is
possible to achieve a substantial reduction in the vibra-
tions.

[0038] A further advantage of the solution according
to the invention consists in the fact that the main cover
3 which helps form the support housing of the apparatus
ensures at the same time effective protection of the cir-
cuits mounted on the card or board 16, without the need
for specific measures, such as resin-coating of said cir-
cuits, the use of seals, etc.

[0039] Obviously, without affecting the principle of the
invention, the embodiments and the constructional de-
tails may be greatly varied with respect to those described
and illustrated purely by way of a non-limiting example,
without thereby departing from the scope of the invention
as defined in the accompanying claims.

Claims

1. Motorized electrical apparatus (1), in particular mo-
torized electric fan (1), comprising
arigid support housing (2, 3) which defines internally
a working chamber (5),
an electric motor (7), in particular a brushless motor
(7), arranged inside the housing (2, 3) and connected
to the latter by vibration-damping means (11), for
actuating an operating device which extends inside
the working chamber (5), and
power supply and control circuit means (17, 18) as-
sociated with and connected to the motor (7) and
mounted, together with associated heat-dissipation
means (20), on at least one support card or board
(16) which is fixed to the support housing (2, 3).

2. Apparatus according to Claim 1, in which the support
housing comprises a hollow body (2), defining inter-
nally said working chamber (5), and a main cover (3)
fixed to said body (2); said at least one card or board
(14) supporting the circuit means (17, 18) being fixed
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to said main cover (3).

Apparatus according to Claim 2, in which the motor
(7) has an operationally stationary part (8) having,
extending therefrom, a plurality of radial arms (9),
the ends (10) of which are gripped between the body
(2) and the main cover (3) with the arrangement, in
between, of vibration-damping means (11).

Apparatus according to Claim 2 or 3, in which the
motor (7) has a plurality of terminals (14) which ex-
tend facing an opening (15) of said main cover (3)
and which are connected to electrical interconnect-
ing terminals (29; 129) mounted on the main cover
(3) via flexible connecting conductors (30); said in-
terconnecting terminals (29; 129) of the main cover
(3) being connected to the power supply and control
circuit means (17, 18) mounted on said support card
or board (16).

Apparatus according to Claim 4, in which said inter-
connecting terminals (29; 129) protrude at the top
from the main cover (3) for connection to the termi-
nals (14) of the electric motor (7) and at the bottom
from this main cover (3) for connection to said power
supply and control circuit means (16-18).

Apparatus according to Claim 5, in which said inter-
connecting terminals (29) are in the form of flat pins.

Apparatus according to Claim 5, in which said inter-
connecting terminals (129) are essentially in the form
of turrets, with the top end designed to be connected
via screw member or similar means to a terminal
eyelet (32) of a flexible conductor (30) for connection
to a corresponding terminal (14) of the electric motor

(7).

Apparatus according to any one of Claims 4 to 7, in
which the main cover (3) has, associated therewith,
a top cover piece (26) designed to cover and close
the abovementioned central opening (15) as well as
the abovementioned interconnecting terminals (29;
129) and the conductors which connect the latter to
the terminals (14) of the electric motor (7).
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FIG. 4
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FIG.5
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FIG.7
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FIG.10

FIG.9
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FIG.11
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