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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a fan as defined
in the preamble of claim 1. Such a fan is known eg from
any of US 2010/0226801, US 2010/0226758 and GB 2
468 315. Particularly, but not exclusively, the present in-
vention relates to a floor or table-top fan, such as a desk,
tower or pedestal fan.

BACKGROUND OF THE INVENTION

[0002] A conventional domestic fan typically includes
a set of blades or vanes mounted for rotation about an
axis, and drive apparatus for rotating the set of blades to
generate an air flow. The movement and circulation of
the air flow creates a ’wind chill’ or breeze and, as a result,
the user experiences a cooling effect as heat is dissipated
through convection and evaporation. The blades are gen-
erated located within a cage which allows an air flow to
pass through the housing while preventing users from
coming into contact with the rotating blades during use
of the fan.
[0003] WO 2009/030879 describes a fan assembly
which does not use caged blades to project air from the
fan assembly. Instead, the fan assembly comprises a
cylindrical base which houses a motor-driven impeller for
drawing a primary air flow into the base, and an annular
nozzle connected to the base and comprising an annular
air outlet through which the primary air flow is emitted
from the fan. The nozzle defines a central opening
through which air in the local environment of the fan as-
sembly is drawn by the primary air flow emitted from the
mouth, amplifying the primary air flow.
[0004] WO 2010/100452 also describes such a fan as-
sembly. Within the base, the impeller is located within an
impeller housing, and the motor for driving the impeller
is located within a motor bucket which is mounted on the
impeller housing. The impeller housing is supported with-
in the base by a plurality of angularly spaced supports.
Each support is, in turn, mounted on a respective support
surface extending radially inwardly from the inner surface
of the base. In order to provide an air tight seal between
the impeller housing and the base, a lip seal is located
on an external side surface of the impeller housing for
engaging the internal side surface of the base.
[0005] Silencing foam is provided for reducing noise
emissions from the base. A first disc-shaped foam mem-
ber is located beneath the impeller housing, and a sec-
ond, ring-shaped foam member is located within the mo-
tor bucket.
[0006] CN 102 305 220 A discloses a bladeless fan
which comprises a base, a nozzle positioned on the top
of the base and noise reduction components positioned
inside the base. The nozzle comprises an inner channel
and an air exhaust port, the inner channel being ring-
shaped and forming a continuous ring pathway or pipe-

line in the nozzle. The air exhaust port comprises a ta-
pering area gradually contracting toward the outlet. The
noise reduction components comprise first, second and
third noise reduction components. The first noise reduc-
tion component is positioned at the joint of a wind outlet
and an air-flow inner channel and isolates noise gener-
ated in a shell during operation, thus achieving the effect
of noise reduction. The second noise reduction compo-
nent arranged in air blower fastening means and absorbs
noise generated in the shell, thus achieving the effect of
noise reduction. A through hole arranged at the bottom
of the shell, serves as the third noise reduction compo-
nent, and also achieves a noise reduction effect.

SUMMARY OF THE INVENTION

[0007] In a first aspect, the present invention provides
a fan as defined in claim 1.
[0008] The provision of a noise suppression cavity, or
noise suppression chamber, located beneath the air inlet
of the duct can further reduce noise emissions from this
type of fan. The size of the noise suppression cavity is
preferably tuned to the wavelength of the rotational tone
of the impeller so that the noise suppression cavity can
act as a resonator to target a specific wavelength of the
noise generated during the use of the fan, as well as
generally reduce noise levels.
[0009] The body preferably comprises at least one
wall, more preferably a plurality of walls, at least partially
delimiting the noise suppression cavity, with the inlet of
the cavity being located in said at least one wall of the
body. The noise suppression cavity is preferably delim-
ited by an upper wall and a lower wall, with the inlet of
the noise suppression cavity being located in the upper
wall. The body preferably comprises a lower section and
an upper section which is mounted on the lower section
for movement relative thereto. This can allow the upper
section of the body and the nozzle to be tilted relative to
the lower section to adjust the direction of the air current
generated by the fan. The air inlet of the body and the
duct are preferably located in the upper section of the
body. The upper section of the body preferably has a
bottom wall which partially delimits the noise suppression
cavity by providing the lower wall of the noise suppression
cavity. By utilising the bottom wall of the upper section
of the body partially to delimit the noise suppression cav-
ity, the overall size of the body can be minimized. The
bottom wall of the upper section of the body is preferably
concave in shape. The upper wall is preferably substan-
tially planar in shape. The air inlet and the upper wall of
the noise suppression cavity are preferably defined by
an annular plate which is located over the bottom wall of
the upper section of the body.
[0010] To reduce the level of broadband noise emitted
from the fan, the body preferably comprises an annular
sound absorbing member located between the duct and
the noise suppression cavity. The annular sound absorb-
ing member is preferably concentric with the inlet of the
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noise suppression cavity, and preferably has an outer
periphery which is in contact with a tubular or cylindrical
casing of the body in which the air inlet is formed. A sheet
or disc of sound absorbing material may be disposed
over the annular sound absorbing member to inhibit the
ingress of dust into the noise suppression cavity. The
thickness of this sheet of sound absorbing material is
preferably smaller that the thickness of the annular sound
absorbing member upon which it is located. For example,
the annular sound absorbing member may have a thick-
ness of around 5 mm, whereas the sheet of sound ab-
sorbing material may have a thickness of around 1 mm.
[0011] The body preferably comprises annular guide
means extending about the duct for guiding air from the
air inlet of the body to the air inlet of the duct. The guide
means is preferably located between the duct and the
outer casing of the body, in which the air inlet is formed,
so as to define in part a tortuous air flow path between
the air inlet of the body and the air inlet of the duct. The
guide means thus serves to block any direct path for noise
passing from the air inlet of the duct towards the air inlet
of the body.
[0012] The guide means preferably defines with the
duct an annular noise suppression cavity, or annular
noise suppression chamber, extending about the duct.
[0013] Preferably, a surface of the guide means which
is exposed to the air flow through the body is at least
partially lined with sound-absorbing material to reduce
the level of broadband noise emitted from the fan. The
annular noise suppression cavity preferably has an inlet
at least partially defined by the guide means. This inlet
is preferably located between the air inlet of the duct and
the guide means. The inlet is preferably annular in shape.
The inlet of the annular noise suppression cavity is pref-
erably located at the lowermost extremity of the annular
noise suppression cavity, and thus at a position at which
the tortuous section of the air flow path turns through an
angle which is greater than 90° from a direction extending
away from the air inlet of the body to a direction extending
towards the air inlet of the duct. The size of the annular
noise suppression cavity is also preferably tuned to the
wavelength of the rotational tone of the impeller so that
the noise suppression cavity can act as a resonator to
target a specific wavelength of the noise generated dur-
ing the use of the fan, as well as generally reduce noise
levels.
[0014] The guide means is preferably inclined relative
to the rotational axis of the impeller so that the guide
means tapers towards a lower surface of the body. The
guide means is preferably in the form of, or comprises,
a substantially conical guide member. The guide member
preferably depends from an annular rib extending be-
tween the body and the duct.
[0015] The air inlet of the body preferably comprises
an array of apertures formed in the outer casing of the
body. The array of apertures preferably extends about
the guide means and/or the duct. Preferably, the internal
surface of the casing of the body is at least partially lined

with sound-absorbing material. For example, an annular
sheet of sound-absorbing material may be located down-
stream of the air inlet to reduce the level of broadband
noise emitted through the air inlet of the body.
[0016] The air inlet of the duct is preferably outwardly
flared to guide the air flow into the duct, and thereby min-
imise turbulence within the duct upstream of the impeller.
The duct preferably comprises an inner wall and an outer
wall extending about the inner wall. The inner wall of the
duct preferably forms at least part of a motor housing for
housing the motor. Preferably, a portion of the inner wall
of the duct is perforated and lined internally with sound-
absorbing material. The perforated portion of the inner
wall is preferably frusto-conical in shape, and tapers to-
wards the outlet of the duct. A section of the duct adjacent
to this perforated portion of the inner wall preferably hous-
es a diffuser.
[0017] The diffuser is in the form of a plurality of curved
stationary blades arranged about the rotational axis of
the impeller. Each blade preferably have a leading edge
located adjacent the impeller, a trailing edge located ad-
jacent the air outlet of the duct, an inner side edge con-
nected to and extending partially about the outer surface
of the inner wall, and an outer side edge located opposite
to the inner side edge and connected to the outer wall.
The inner side edges of the blades of the diffuser are
preferably integral with the inner wall, whereas the outer
side edges of the blades of the diffuser are preferably
connected to the outer wall, for example using an adhe-
sive.
[0018] To generate a smooth air flow through the dif-
fuser, and thus minimize noise generated through the
passage of the air flow through the diffuser, the variation
in the cross-sectional area of the air flow path passing
through the diffuser, as formed from the intersection with
the duct of a plane which extends orthogonally through
the rotational axis of the impeller, is preferably no greater
than 50%, more preferably no greater than 20%, and
even more preferably no greater than 10%, of the cross-
sectional area of the air flow path at the inlet of the dif-
fuser.
[0019] The duct is mounted on an annular seat located
within the body. The body comprises an annular seal in
sealing engagement with the duct and the seat. The com-
pression of the annular seal between the duct and the
seat forms an air tight seal which prevents air from leaking
back towards the air inlet of the duct along a path extend-
ing between the casing and the duct, and so forces the
pressurized air flow generated by the impeller to pass to
the interior passage of the nozzle. The annular seal is
preferably formed from material which exhibits no more
than 0.01 MPa of stress at 10% compression. The an-
nular seal is a foam annular seal. Forming the annular
seal from a foam material, as opposed to an elastomeric
or rubber material, can reduce the transmission of vibra-
tions to the casing through the annular seal. In a preferred
embodiment, the annular seal is formed from a closed
cell foam material. The foam material is preferably
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formed from a synthetic rubber, such as EPDM (ethylene
propylene diene monomer) rubber.
[0020] The compressive force acting on the annular
seal is preferably aligned with the direction of the greatest
stiffness of the surface from which the vibrations are to
be isolated, that is, the outer casing of the fan. In a pre-
ferred embodiment, this direction is parallel to the rota-
tional axis of the impeller. The annular seal is preferably
spaced from the inner surface of the casing so that vi-
brations are not transferred radially outwardly from the
annular seal to the casing.
[0021] Any excessive compression of the annular seal
between the duct and the seat could result in an unde-
sirable increase in the transmission of the vibrations from
the motor housing to the casing through the annular seal,
and so at least one resilient support may be provided
between the duct and the seat to reduce the compressive
load applied to the annular seal, and so reduce the extent
of the deformation of the annular seal.
[0022] The impeller is preferably a mixed flow impeller.
The impeller preferably comprises a substantially conical
hub connected to the motor, and a plurality of blades
connected to the hub, with each blade comprising a lead-
ing edge located adjacent the air inlet of the impeller
housing, a trailing edge, an inner side edge connected
to and extending partially about the outer surface of the
hub, an outer side edge located opposite to the inner side
edge, and a blade tip located at the intersection of the
leading edge and the outer side edge. The leading edge
preferably comprises an inner portion located adjacent
the hub, and an outer portion located adjacent the blade
tip, with the inner portion being swept rearwardly from
the hub to the outer portion, and the outer portion being
swept forwardly from the inner portion to the blade tip.
The localised forward sweep of the leading edge of each
blade towards the blade tip can reduce the peak hub-to-
tip loading of the blades, which peak is located generally
at or towards the leading edges of the blades. Blade-to-
blade loading at the leading edge of the blade can be
reduced by increasing the length of the inner side edge
of the blade so that the length of the inner side edge
approaches that of the outer side edge, resulting in the
inner portion of the leading edge being swept rearwardly
from the hub to the outer portion. The inner portion of the
leading edge is preferably convex, whereas the outer por-
tion of the leading edge is preferably concave.
[0023] To avoid conductance losses in the air flow as
the air flow passes from the air outlet of the duct to the
nozzle, the air outlet of the duct is preferably located with-
in the interior passage of the nozzle.
[0024] The nozzle is preferably configured such that
the interior passage has a first section and a second sec-
tion each for receiving a respective portion of the air flow
entering the interior passage from the body, and for con-
veying the portions of the air flow in opposite angular
directions about the opening. At least a portion of the
second end of the duct is outwardly flared to guide the
respective portions of the air flow into the sections of the

interior passage.
[0025] The second end of the duct preferably has first
and second flared portions each configured to guide a
portion of the air flow into a respective section of the
interior passage. The nozzle preferably comprises an an-
nular casing which defines the interior passage and the
air outlet(s) of the nozzle, and the end of each flared
portion preferably has a curvature which is approximately
the same as that of a contiguous portion of the casing.
The separation between the end of each flared portion
and its contiguous portion of the casing is preferably no
greater than 10 mm, more preferably no greater than 5
mm so that there is minimal disruption to the profile of
the air flow as it enters the interior passage of the nozzle.
[0026] The nozzle preferably comprises an annular in-
ner wall, and an outer wall extending about the inner wall,
with the interior passage being located between the inner
wall and the outer wall. The inner wall at least partially
defines the opening through which air from outside the
nozzle is drawn by air emitted from said at least one air
outlet.
[0027] The inner wall is preferably eccentric with re-
spect to the outer wall so that each section of the interior
passage has a cross-sectional area formed from the in-
tersection with the interior passage by a plane which ex-
tends through and contains the longitudinal axis of the
outer wall, and which decreases in size about the open-
ing. The cross-sectional area of each section of the inte-
rior passage may decrease gradually, or taper, about the
opening. The nozzle is preferably substantially symmet-
rical about a plane passing through the air inlet and the
centre of the nozzle, and so each section of the interior
passage preferably has the same variation in cross-sec-
tional area. For example, the nozzle may have a generally
circular, elliptical or "race-track" shape, in which each
section of the interior passage comprises a relatively
straight section located on a respective side of the open-
ing.
[0028] The variation in the cross-sectional area of each
section of the interior passage is preferably such that the
cross-sectional area decreases in size about the open-
ing. The cross-sectional area of each section preferably
has a maximum value at the portion of that section which
receives a portion of the air flow from the duct, and a
minimum value located diametrically opposite the duct.
The variation in the cross-sectional area can not only
minimise any variation in static pressure within the inte-
rior passage, but can also enable the interior passage to
accommodate the flared end of the duct.
[0029] The at least one air outlet is preferably located
between the inner wall and the outer wall. For example,
the at least one air outlet may be located between over-
lapping portions of the inner wall and the outer wall.
These overlapping portions of the walls may comprise
part of an internal surface of the inner wall, and part of
an external surface of the outer wall. Alternatively, these
overlapping portions of the walls may comprise part of
an internal surface of the outer wall, and part of an ex-
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ternal surface of the inner wall.
[0030] Features described above in connection with
the first aspect of the invention are equally applicable to
each of the second to fifth aspects of the invention, and
vice versa.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Preferred features of the invention will now be
described, by way of example only, with reference to the
accompanying drawings, in which:

Figure 1 is a front perspective view of a fan;

Figure 2 is a front view of the fan;

Figure 3 is a front sectional view through the fan;

Figure 4(a) is a side section view of the fan, as viewed
along line A-A in Figure 2, Figure 4(b) is a sectional
view of part of the nozzle of the fan, as viewed along
line B-B in Figure 2, Figure 4(c) is a sectional view
of part of the nozzle of the fan, as viewed along line
C-C in Figure 2, and Figure 4(d) is a sectional view
of part of the nozzle of the fan, as viewed along line
C-C in Figure 2;

Figure 5 is a front perspective view of the duct of the
body of the fan;

Figure 6 is a front view of the duct;

Figure 7 is a front sectional view of the duct;

Figure 8 is a front perspective view of an impeller of
the fan, with a shroud removed to reveal the blades
of the impeller;

Figure 9 is a top view of the impeller, with the shroud
removed;

Figure 10 is a front perspective view of the upper
section of the motor bucket of the base of the fan,
with the perforations omitted; and

Figure 11 is an exploded view of the impeller housing
of the duct, an annular seal and resilient elements
for supporting the duct in the body of the fan.

DETAILED DESCRIPTION OF THE INVENTION

[0032] Figures 1 and 2 are external views of a fan 10.
The fan comprises a body 12 having an air inlet 14 in the
form of a plurality of apertures formed in the outer casing
16 of the body 12, and through which a primary air flow
is drawn into the body 12 from the external environment.
An annular nozzle 18 having an air outlet 20 for emitting
the primary air flow from the fan 10 is connected to the

body 12. The body 12 further comprises a user interface
for allowing a user to control the operation of the fan 10.
The user interface comprises a plurality of user-operable
buttons 22, 24 and a user-operable dial 26.
[0033] The nozzle 18 has an annular shape. The noz-
zle 18 comprises an outer wall 28 extending about an
annular inner wall 30. In this example, each of the walls
28, 30 is formed from a separate component. Each of
the walls 28, 30 has a front end and a rear end. With
reference also to Figure 4(a), the rear end of the outer
wall 28 curves inwardly towards the rear end of the inner
wall 30 to define a rear end of the nozzle 18. The front
end of the inner wall 30 is folded outwardly towards the
front end of the outer wall 28 to define a front end of the
nozzle 18. The front end of the outer wall 28 is inserted
into a slot located at the front end of the inner wall 30,
and is connected to the inner wall 30 using an adhesive
introduced to the slot.
[0034] The inner wall 30 extends about an axis, or lon-
gitudinal axis, X to define a bore, or opening, 32 of the
nozzle 18. The bore 32 has a generally circular cross-
section which varies in diameter along the axis X from
the rear end of the nozzle 18 to the front end of the nozzle
18.
[0035] The inner wall 30 is shaped so that the external
surface of the inner wall 30, that is, the surface that de-
fines the bore 32, has a number of sections. The external
surface of the inner wall 30 has a convex rear section
34, an outwardly flared frusto-conical front section 36 and
a cylindrical section 38 located between the rear section
34 and the front section 36.
[0036] The outer wall 28 comprises a base 40 which
is connected to an open upper end of the body 12, and
which has an open lower end which provides an air inlet
for receiving the primary air flow from the body 12. The
majority of the outer wall 28 is generally cylindrical shape.
The outer wall 28 extends about a central axis, or longi-
tudinal axis, Y which is parallel to, but spaced from, the
axis X. In other words, the outer wall 28 and the inner
wall 30 are eccentric. In this example, the axis X is located
above the axis Y, with each of the axes X, Y being located
in a plane which extends vertically through the centre of
the fan 10.
[0037] The rear end of the outer wall 28 is shaped to
overlap the rear end of the inner wall 30 to define the air
outlet 20 of the nozzle 18 between the inner surface of
the outer wall 28 and the outer surface of the inner wall
30. The air outlet 20 is in the form of a generally circular
slot centred on, and extending about, the axis X. The
width of the slot is preferably substantially constant about
the axis X, and is in the range from 0.5 to 5 mm. The
overlapping portions of the outer wall 28 and the inner
wall 30 are substantially parallel, and are arranged to
direct air over the convex rear section 34 of the inner wall
30, which provides a Coanda surface of the nozzle 18.
A series of angularly spaced spacers may be provided
on one of the facing surfaces of the overlapping portions
of the outer wall 28 and the inner wall 30 to engage the
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other facing surface to maintain a regular spacing be-
tween these facing surfaces.
[0038] The outer wall 28 and the inner wall 30 define
an interior passage 42 for conveying air to the air outlet
20. The interior passage 42 extends about the bore 32
of the nozzle 18. In view of the eccentricity of the walls
28, 30 of the nozzle 18, the cross-sectional area of the
interior passage 42 varies about the bore 32. The interior
passage 42 may be considered to comprise first and sec-
ond curved sections, indicated generally at 44 and 46 in
Figure 3, which each extend in opposite angular direc-
tions about the bore 32. With reference also to Figures
4(b) to 4(d), each section 44, 46 of the interior passage
42 has a cross-sectional area which decreases in size
about the bore 32. The cross-sectional area of each sec-
tion 44, 46 decreases from a first value A1 located adja-
cent the base 40 of the nozzle 18 to a second value A2
located diametrically opposite the base 40, and where
ends of the two sections 44, 46 are joined. The relative
positions of the axes X, Y are such that each section 44,
46 of the interior passage 42 has the same variation in
cross-sectional area about the bore 32, with the cross-
sectional area of each section 44, 46 decreasing gradu-
ally from the first value A1 to the second value A2. The
variation in the cross-sectional area of the interior pas-
sage 42 is preferably such that A1 ≥ 1.5A2, and more
preferably such that A1 ≥ 1.8A2. As shown in Figures 4(b)
to 4(d), the variation in the cross-sectional area of each
section 44, 46 is effected by a variation in the radial thick-
ness of each section 44, 46 about the bore 32; the depth
of the nozzle 18, as measured in a direction extending
along the axes X, Y is relatively constant about the bore
32. In one example, A1 ≈ 2200 mm2 and A2 ≈ 1200 mm2.
[0039] The body 12 comprises a substantially cylindri-
cal main body section 50 mounted on a substantially cy-
lindrical lower body section 52. The main body section
50 and the lower body section 52 are preferably formed
from plastics material. The main body section 50 and the
lower body section 52 preferably have substantially the
same external diameter so that the external surface of
the main body section 50 is substantially flush with the
external surface of the lower body section 52.
[0040] The main body section 50 comprises the air inlet
14 through which the primary air flow enters the fan as-
sembly 10. In this embodiment the air inlet 14 comprises
an array of apertures formed in the section of the outer
casing 16 of the body 12 which is defined by the main
body section 50. Alternatively, the air inlet 14 may com-
prise one or more grilles or meshes mounted within win-
dows formed in the outer casing 16. The main body sec-
tion 50 is open at the upper end (as illustrated) for con-
nection to the base 40 of the nozzle 18, and to allow the
primary air flow to be conveyed from the body 12 to the
nozzle 18.
[0041] The main body section 50 may be tilted relative
to the lower body section 52 to adjust the direction in
which the primary air flow is emitted from the fan assem-
bly 10. For example, the upper surface of the lower body

section 52 and the lower surface of the main body section
50 may be provided with interconnecting features which
allow the main body section 50 to move relative to the
lower body section 52 while preventing the main body
section 50 from being lifted from the lower body section
52. For example, the lower body section 52 and the main
body section 50 may comprise interlocking L-shaped
members.
[0042] The lower body section 52 is mounted on a base
56 for engaging a surface on which the fan assembly 10
is located. The lower body section 52 comprises the
aforementioned user interface and a control circuit, indi-
cated generally at 58, for controlling various functions of
the fan 10 in response to operation of the user interface.
The lower body section 52 also houses a mechanism for
oscillating the lower body section 52 relative to the base
56. The operation of the oscillation mechanism is con-
trolled by the control circuit 58 in response to the user’s
depression of the button 24 of the user interface. The
range of each oscillation cycle of the lower body section
52 relative to the base 56 is preferably between 60° and
120°, and the oscillation mechanism is arranged to per-
form around 3 to 5 oscillation cycles per minute. A mains
power cable (not shown) for supplying electrical power
to the fan 10 extends through an aperture formed in the
base 56.
[0043] The main body section 50 comprises a duct 60
having a first end defining an air inlet 62 of the duct 60
and a second end located opposite to the first end and
defining an air outlet 64 of the duct 60. The duct 60 is
aligned within the main body section 50 so that the lon-
gitudinal axis of the duct 60 is collinear with the longitu-
dinal axis of the body 12, and so that the air inlet 62 is
located beneath the air outlet 64.
[0044] The duct 60 is illustrated in more detail in Fig-
ures 5 to 7. The air inlet 62 is defined by an outwardly
flared inlet section 66 of an outer wall 67 of the duct 60.
The inlet section 66 of the outer wall 67 is connected to
an impeller housing 68 of the outer wall 67. The impeller
housing 68 extends about an impeller 70 for drawing the
primary air flow into the body 12 of the fan 10. The impeller
70 is a mixed flow impeller. The impeller 70 comprises a
generally conical hub 72, a plurality of impeller blades 74
connected to the hub 72, and a generally frusto-conical
shroud 76 connected to the blades 74 so as to surround
the hub 72 and the blades 74. The blades 74 are prefer-
ably integral with the hub 72, which is preferably formed
from plastics material.
[0045] The hub 72 and the blades 74 of the impeller
70 are illustrated in more detail in Figures 8 and 9. In this
example the impeller 70 comprises nine blades 74. Each
blade 74 extends partially about the hub 72 by an angle
in the range from 60 to 120°, and in this example each
blade 74 extends about the hub 72 by an angle of around
105°. Each blade 74 has an inner side edge 78 which is
connected to the hub 72, and an outer side edge 80 lo-
cated opposite to the inner side edge 78. Each blade 74
also has a leading edge 82 located adjacent the air inlet
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62 of the duct 60, a trailing edge 84 located at the opposite
end of the blade 74 to the leading edge 82, and a blade
tip 86 located at the intersection of the leading edge 82
and the outer side edge 80.
[0046] The length of each side edge 78, 80 is greater
than the lengths of the leading edge 82 and the trailing
edge 84. The length of the outer side edge 80 is preferably
in the range from 70 to 90 mm, and in this example is
around 80 mm. The length of the leading edge 82 is pref-
erably in the range from 15 to 30 mm, and in this example
is around 20 mm. The length of the trailing edge 84 is
preferably in the range from 5 to 15 mm, and in this ex-
ample is around 10 mm. The width of the blade 74 de-
creases gradually from the leading edge 82 to the trailing
edge 84.
[0047] The trailing edge 84 of each blade 74 is prefer-
ably straight. The leading edge 82 of each blade 74 com-
prises an inner portion 88 located adjacent the hub 72,
and an outer portion 90 located adjacent the blade tip
86. The inner portion 88 of the leading edge 82 extends
within a range from 30 to 80% of the length of the leading
edge 82. In this example the inner portion 88 is longer
than the outer portion 90, extending within a range from
50 to 70% of the length of the leading edge 82.
[0048] The shape of the blades 74 is designed to min-
imise noise generated during the rotation of the impeller
70 by reducing pressure gradients across parts of the
blades 74. The reduction of these pressure gradients can
reduce the tendency for the primary air flow to separate
from the blades 74, and thus reduce turbulence within
the air flow.
[0049] The outer portion 90 of the leading edge 82 is
swept forwardly from the inner portion 88 to the blade tip
86. This localised forward sweep of the leading edge 82
of each blade 74 towards the blade tip 86 can reduce the
peak hub-to-tip loading of the blades 74. The outer por-
tion 90 is concave in shape, curving forwardly from the
inner portion 88 to the blade tip 86. To reduce blade-to-
blade loading of the blades 74, the inner portion 88 is
swept rearwardly from the hub 72 to the outer portion 90
so that the length of the inner side edge 78 approaches
that of the outer side edge 80. In this example the inner
portion 88 of the leading edge 82 is convex in shape,
curving rearwardly from the hub 72 to the outer portion
90 of the leading edge 82 to maximise the length of the
inner side edge 78.
[0050] Returning to Figure 7, the impeller 70 is con-
nected to a rotary shaft 92 extending outwardly from a
motor 94 for driving the impeller 70 to rotate about a ro-
tational axis Z. The rotational axis Z is collinear with the
longitudinal axis of the duct 60 and orthogonal to the axes
X, Y. In this embodiment, the motor 94 is a DC brushless
motor having a speed which is variable by the control
circuit 58 in response to user manipulation of the dial 26.
The maximum speed of the motor 94 is preferably in the
range from 5,000 to 10,000 rpm. The motor 94 is housed
within a motor housing. The outer wall 67 of the duct 60
surrounds the motor housing, which provides an inner

wall 95 of the duct 60. The walls 67, 95 of the duct 60
thus define an annular air flow path which extends
through the duct 60. The motor housing comprises a low-
er section 96 which supports the motor 94, and an upper
section 98 connected to the lower section 96. The shaft
92 protrudes through an aperture formed in the lower
section 96 of the motor housing to allow the impeller 70
to be connected to the shaft 92. The motor 94 is inserted
into the lower section 66 of the motor housing before the
upper section 68 is connected to the lower section 66.
[0051] The lower section 96 of the motor housing is
generally frusto-conical in shape, and tapers inwardly in
a direction extending towards the air inlet 62 of the duct
60. The hub 72 of the impeller 70 has a conical inner
surface which has a similar shape to that of a contiguous
part of the outer surface of the lower section 96 of the
motor housing.
[0052] The upper section 98 of the motor housing is
generally frusto-conical in shape, and tapers inwardly to-
wards the air outlet 64 of the duct 60. An annular diffuser
100 is connected to the upper section 98 of the motor
housing. The diffuser 100 comprises a plurality of blades
102 for guiding the air flow towards the air outlet 64 of
the duct 60. The shape of the blades 102 is such that the
air flow is also straightened as it passes through the dif-
fuser 100. As illustrated in Figure 10 the diffuser 100 com-
prises 13 blades 102. Each blade 102 has an inner side
edge 104 which is connected to, and preferably integral
with, the upper section 98 of the motor housing, and an
outer side edge 106 located opposite to the inner side
edge 104. Each blade 102 also has a leading edge 108
located adjacent the impeller 70, and a trailing edge 110
located at the opposite end of the blade 102 to the leading
edge 108. The leading edges 108 of the blades 102 de-
fine an inlet end of the diffuser 100, and the trailing edges
110 of the blades 100 define an outlet end of the diffuser
100. One of the blades 102 defines a passageway 112
through which a cable passes to the motor 94.
[0053] The outer wall 67 of the duct 60 comprises a
diffuser housing 114 connected to the upper end of the
impeller housing 68, and which extends about the diffuser
100. The diffuser housing 114 defines the air outlet 64
of the duct 60. The internal surface of the diffuser housing
114 is connected to the outer side edges 106 of the blades
102, for example using an adhesive. The diffuser housing
114 and the upper section 98 of the motor housing define
a diffuser section of the air flow path through the duct 60.
The diffuser section of the air flow path is thus annular
in shape and converges towards the outlet end of the
diffuser 100. The diffuser section of the air flow path has
a cross-sectional area, as formed from the intersection
with the duct 60 of a plane which extends orthogonally
through the rotational axis Z of the impeller 70. To gen-
erate a smooth air flow through the diffuser 100, the dif-
fuser 100 is shaped so that the variation in the cross-
sectional area of the air flow path along the diffuser sec-
tion is preferably no greater than 20% of the cross-sec-
tional area of the air flow path at the inlet end of the dif-
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fuser 100.
[0054] As shown in Figures 5 and 7 the upper section
98 of the motor housing is perforated (the perforations
are not illustrated in Figure 10). The inner surface of the
upper section 98 of the motor housing is lined with noise
absorbing material 115, preferably an acoustic foam ma-
terial, to suppress broadband noise generated during op-
eration of the fan 10. The noise absorbing material 115
is not shown in Figure 7 so as to not obscure the perfo-
rations in the upper section 98 of the motor housing, but
is illustrated in Figures 3 and 4.
[0055] The impeller housing 68 is mounted on an an-
nular seat 116 located within the main body section 50
of the body 12. The seat 116 extends radially inwardly
from the inner surface of the outer casing 16 so that an
upper surface of the seat 116 is substantially orthogonal
to the rotational axis Z of the impeller 70.
[0056] An annular seal 118 is located between the im-
peller housing 68 and the seat 116. The annular seal 118
is preferably a foam annular seal, and is preferably
formed from a closed cell foam material. In this example,
the annular seal 118 is formed from EPDM (ethylene pro-
pylene diene monomer) rubber, but the annular seal 118
may be formed from other closed cell foam material which
preferably exhibits no more than 0.01 MPa of stress at
10% compression. The outer diameter of the annular seal
118 is preferably smaller than the inner diameter of the
outer casing 16 so that the annular seal 118 is spaced
from the inner surface of the outer casing 16.
[0057] The annular seal 118 has a lower surface which
is in sealing engagement with the upper surface of the
seat 116, and an upper surface which is in sealing en-
gagement with the impeller housing 68. In this example,
the impeller housing 68 comprises a recessed seal en-
gaging section 120 extending about an outer wall of the
impeller housing 68. The seal engaging section 120 of
the impeller housing 68 comprises a flange 122 which
defines an annular channel for receiving the annular seal
118. The flange 122 extends radially outwardly from the
outer surface of the impeller housing 68 so that a lower
surface of the flange 122 is substantially orthogonal to
the rotational axis Z of the impeller 70. The internal pe-
riphery of a circumferential lip 126 of the flange 122 and
the external periphery of the annular seal 118 are pref-
erably scalloped or otherwise shaped to define a plurality
of recesses to inhibit relative rotation between the impel-
ler housing 68 and the annular seal 118.
[0058] The seat 116 comprises an aperture to enable
a cable (not shown) to pass from the control circuit 58 to
the motor 94. Each of the flange 122 of the impeller hous-
ing 68 and the annular seal 118 is shaped to define a
respective recess to accommodate part of the cable. One
or more grommets or other sealing members may be
provided about the cable to inhibit the leakage of air
through the aperture, and between the recesses and the
internal surface of the outer casing 16.
[0059] A plurality of resilient supports 138 are also pro-
vided between the impeller housing 68 and the seat 116

for bearing part of the weight of the duct 60, the impeller
70, the motor 94, and the motor housing. The resilient
supports 138 are equally spaced from, and equally
spaced about, the longitudinal axis of the main body sec-
tion 50. Each resilient support 138 has a first end which
is connected to a respective mount 140 located on the
flange 122 of the impeller housing 68, and a second end
which is received within a recess formed in the seat 116
to inhibit movement of the resilient support 138 along the
seat 116 and about the longitudinal axis of the main body
section 50. In this example, each resilient support 138
comprises a spring 144 which is located over a respective
mount 140, and a rubber foot 146 which is located with
a respective recess of the seat 116. Alternatively, the
spring 144 and the foot 146 may be replaced by a rod or
shaft formed from rubber or other elastic or elastomeric
material. As a further alternative, the plurality of resilient
supports 138 may be replaced by a single annular resil-
ient support extending about the annular seal 118. In this
example, the external periphery of the annular seal 118
is further scalloped or otherwise shaped to form a plurality
of recesses 148 each for at least partially receiving a
respective resilient support 138. This allows the resilient
supports 138 to be located closer to the longitudinal axis
of the main body section 50 without either decreasing
the radial thickness of the annular seal 118 or increasing
the diameter of the main body section 50.
[0060] A guide member 150 is provided about the inlet
section 66 and the lower end of the impeller housing 68
for guiding the air flow entering the body 12 towards the
air inlet 62 of the duct 60. The guide member 150 is gen-
erally frusto-conical in shape, and tapers inwardly to-
wards the base 56 of the body 12. The guide member
150 defines in part a tortuous air flow path between the
air inlet 14 of the body 12 and the air inlet 62 of the duct
60, and so serves to block any direct path for noise pass-
ing from the air inlet 62 of the duct 60 towards the air inlet
14 of the body 12. The guide member 150 depends from
an annular rib 152 extending about the impeller housing
68. The outer periphery of the rib 152 may be connected
to the inner surface of the main body section 50, for ex-
ample using an adhesive. Alternatively, the inner periph-
ery of the rib 152 may be connected to the outer surface
of the impeller housing 68. The outer surface of the guide
member 150 which is exposed to the air flow passing
through the body 12 is lined with sound-absorbing ma-
terial 154.
[0061] The guide member 150 is spaced from the ex-
ternal surface of the duct 60 to define an annular noise
suppression cavity 156. The size of the cavity 156 is
tuned to the wavelength of the rotational tone of the im-
peller 70 so that the cavity 156 can act as a resonator to
target a specific wavelength of the noise generated dur-
ing the use of the fan 10, as well as generally reduce
noise levels. The cavity 156 has an inlet 158 located be-
tween the air inlet 62 of the duct 60 and the guide member
150. The inlet 158 is annular in shape, and located at the
lowermost extremity of the cavity 156. With reference to
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Figures 3 and 4, the inlet 158 is positioned at a location
where the tortuous section of the air flow path turns
through an angle which is greater than 90° from a direc-
tion extending away from the air inlet 14 of the body 12,
and towards the rotational axis Z of the impeller 70, to a
direction extending towards the air inlet 62 of the duct 60.
[0062] In addition to the cavity 156, the main body sec-
tion 50 comprises a noise suppression cavity 160 located
beneath the air inlet 62 of the duct 60. The cavity 160 is
also tuned to the wavelength of the rotational tone of the
impeller 70. The cavity 160 has an inlet 162 which is
located beneath the air inlet 62 of the duct 60, and which
is preferably concentric with the air inlet 62 of the duct
60. A lower wall of the cavity 160 is defined by a concave
lower surface 164 of the main body section 50. The inlet
162 and an upper wall of the cavity 160 are defined by
an annular plate 166 which is connected to the upper
peripheral portion of the lower surface 164 of the main
body section 50.
[0063] To reduce the level of broadband noise emitted
from the fan 10, an annular sound absorbing member
168 is preferably located between the duct 60 and the
cavity 160. The annular sound absorbing member 168
is concentric with the inlet 162 of the cavity 160, and has
an outer periphery which is in contact with the inner sur-
face of the outer casing 16. A sheet of sound absorbing
material may be disposed over the annular sound ab-
sorbing member 168 to inhibit the ingress of dust into the
cavity 160. The inner surface of the outer casing 16 is
partially lined with sound absorbing material. For exam-
ple, a sheet of sound-absorbing material 172 may be
located immediately downstream of the air inlet 14 to
reduce the level of broadband noise emitted through the
air inlet 14 of the body 12.
[0064] To operate the fan 10 the user presses button
22 of the user interface, in response to which the control
circuit 58 activates the motor 94 to rotate the impeller 70.
The rotation of the impeller 70 causes a primary air flow
to be drawn into the body 12 through the air inlet 14. The
user may control the speed of the motor 94, and therefore
the rate at which air is drawn into the body 12 through
the air inlet 14, by manipulating the dial 26.
[0065] The rotation of the impeller 70 by the motor 94
generates vibrations which are transferred through the
motor housing and the impeller housing 68 towards the
seat 116. The annular seal 118 located between the im-
peller housing 68 and the seat 116 is compressed under
the weight of the duct 60, the impeller 70, the motor hous-
ing and the motor 94 so that it is in sealing engagement
with the upper surface of the seat 116 and the lower sur-
face of the flange 122 of the impeller housing 68. The
annular seal 118 thus not only prevents the primary air
flow from returning to the air inlet 62 of the duct 60 along
a path extending between the inner surface of the outer
casing 16 of the main body section 50 and the outer wall
67 of the duct 60, but also reduces the transmission of
these vibrations to the seat 116, and thus to the body 12
of the fan 10. The presence of the resilient supports 138

between the impeller housing 68 and the seat 116 inhibits
any over-compression of the annular seal 118 over time,
which otherwise could increase the transmission of vi-
brations through the annular seal 118 to the seat 116.
The flexibility of the resilient supports 138 allows the re-
silient supports 138 to flex both axially and radially rela-
tive to the seat 116, which reduces the transmission of
vibrations to the seat 116 through the resilient supports
138. The annular seal 118 serves to damp the flexing
movement of the resilient supports 138 relative to the
seat 116.
[0066] The sound absorbing material 115, 154, 172
and the annular sound absorbing member 168 serve to
dampen broadband noise generated within the body 12
of the fan 10. The guide member 150 serves to prevent
noise from passing directly from the air inlet 62 of the
duct 60 to the external environment via the air inlet 14 of
the body 12. Undesirable tones generated by the rota-
tional of the impeller 70 are reduced by the cavities 156,
160.
[0067] The rotation of the impeller 70 causes a primary
air flow to enter the body 12 through the air inlet 14, and
to pass along the tortuous section of the air flow path to
the air inlet 62 of the duct 60. Within the duct 60, the
primary air flow passes through the impeller housing 68
and the diffuser housing 114 to be emitted from the air
outlet 64 of the duct 60. Returning to Figures 5 to 7, the
end of the duct 60 in which the air outlet 64 is formed
comprises two outwardly flared portions 180. The duct
60 is shaped so that when the duct 60 is mounted on the
seat 116 this end of the duct 60 protrudes from the open
upper end of the main body section 50 of the body 12.
As a result, the flared portions 180 of the duct 60 are
located within the interior passage 42 of the nozzle 18.
[0068] Within the interior passage 42, the primary air
flow is divided into two air streams which pass in opposite
angular directions around the bore 32 of the nozzle 18,
each within a respective section 44, 46 of the interior
passage 42. The flared portions 180 of the duct 60 are
each shaped to guide a respective air stream into a re-
spective section 44, 46 of the interior passage 42. As
shown in Figure 3, the ends of the flared portions 180 of
the duct 60 have a curvature which is substantially the
same as that of the contiguous portions of the outer wall
28 of the nozzle 16. The separation between the end of
each flared portion 180 and its contiguous portion of the
outer wall 28 of the nozzle 16 is preferably no greater
than 10 mm, more preferably no greater than 5 mm so
that there is minimal disruption to the profile of the air
flow as it enters the interior passage 42 of the nozzle 16.
[0069] As the air streams pass through the interior pas-
sage 42, air is emitted through the air outlet 20. The emis-
sion of the primary air flow from the air outlet 20 causes
a secondary air flow to be generated by the entrainment
of air from the external environment, specifically from the
region around the nozzle 18. This secondary air flow com-
bines with the primary air flow to produce a combined,
or total, air flow, or air current, projected forward from the
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nozzle 18.

Claims

1. A fan (10) for generating an air current, comprising:

a body (12) comprising an air inlet (14); and
a nozzle (18) connected to the body (12);

the nozzle (18) comprising an interior passage (42)
for receiving an air flow from the body (12) and at
least one air outlet (20) from which the air flow is
emitted from the fan (10), the interior passage (42)
extending about an opening (32) through which air
from outside the nozzle (18) is drawn by air emitted
from said at least one air outlet (20);
the body (12) comprising a duct (60) having an air
inlet (62) and an air outlet (64), an impeller (70) lo-
cated within the duct (60) for drawing the air flow
through the duct (60), and a motor (94) for driving
the impeller (70), the body (12) defining an air flow
path extending from the air inlet (14) of the body (12)
to the air outlet (64) of the duct (60);
wherein the body (12) further comprises a noise sup-
pression cavity (160) located beneath the air inlet
(62) of the duct (60), the cavity (160) having an inlet
(162) which is located beneath the air inlet (62) of
the duct (60), characterized in that the duct (60) is
mounted on an annular seat (116) located within the
body (12), the body (12) comprising a foam annular
seal (118) in sealing engagement with the duct (60)
and the seat (116).

2. A fan (10) as claimed in claim 1, wherein the body
(12) comprises at least one wall (166) at least par-
tially delimiting the noise suppression cavity (160),
and wherein the inlet (162) of the cavity (160) is lo-
cated in said at least one wall (166) of the body (12).

3. A fan (10) as claimed in claim 1 or claim 2, wherein
the body (12) comprises a lower section (52) and an
upper section (50) which is mounted on the lower
section (52) for movement relative thereto, and
wherein the upper section (50) of the body (12) has
a bottom wall (164) which partially delimits the noise
suppression cavity (160).

4. A fan (10) as claimed in claim 3, wherein the bottom
wall (164) of the upper section (50) of the body (12)
is concave in shape.

5. A fan (10) as claimed in any preceding claim, wherein
the body (12) comprises an annular sound absorbing
member (168) located between the duct (60) and the
noise suppression cavity (160).

6. A fan (10) as claimed in claim 5, wherein the annular

sound absorbing member (168) is concentric with
the inlet (162) of the noise suppression cavity (160).

7. A fan (10) as claimed in claim 6, wherein the body
(12) comprises a sheet of sound absorbing material
disposed over the annular sound absorbing member
(168).

8. A fan (10) as claimed in any preceding claim, wherein
the body (12) comprises annular guide means (150)
extending about the duct (60) for guiding air from the
air inlet (14) of the body (12) to the air inlet (62) of
the duct (60).

9. A fan (10) as claimed in claim 8, wherein the guide
means (150) defines in part a tortuous air flow path
between the air inlet (14) of the body (12) and the
air inlet (62) of the duct (60).

10. A fan (10) as claimed in any preceding claim, wherein
the body (12) comprises an annular noise suppres-
sion cavity (156) extending about the duct (60).

11. A fan (10) as claimed in any preceding claim, wherein
the air inlet (14) of the body (12) comprises an array
of apertures which extends about the duct (60).

12. A fan (10) as claimed in any preceding claim, wherein
the duct (60) comprises an inner wall (95) and an
outer wall (67) extending about the inner wall (95),
and wherein a portion of the inner wall (95) of the
duct (60) is perforated and lined internally with
sound-absorbing material.

13. A fan (10) as claimed in any preceding claim, wherein
the impeller (70) comprises a substantially conical
hub (72) connected to the motor (94), and a plurality
of blades (74) connected to the hub (72), each blade
(74) comprising a leading edge (82) located adjacent
the air inlet (62) of the impeller housing, a trailing
edge (84), an inner side edge (78) connected to and
extending partially about the outer surface of the hub
(72), an outer side edge (80) located opposite to the
inner side edge (78), and a blade tip (86) located at
the intersection of the leading edge (82) and the outer
side edge (80), and wherein the leading edge (82)
comprises an inner portion (88) located adjacent the
hub (72), and an outer portion (90) located adjacent
the blade tip (86), and wherein the inner portion (88)
is swept rearwardly from the hub (72) to the outer
portion (90), and the outer portion (90) is swept for-
wardly from the inner portion (88) to the blade tip (86).

14. A fan (10) as claimed in any preceding claim, wherein
the air outlet (64) of the duct (60) protrudes from the
body (12) into the interior passage (42) of the nozzle
(18).
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15. A fan (10) as claimed in any preceding claim, wherein
the inlet (162) of the cavity (160) is concentric with
the air inlet (62) of the duct (60).

Patentansprüche

1. Gebläse (10) zum Erzeugen eines Luftstroms, um-
fassend:

einen Körper (12), der einen Lufteinlass (14) um-
fasst; und
eine Düse (18), die mit dem Körper (12) verbun-
den ist;

wobei die Düse (18) einen inneren Kanal (42) zum
Empfangen eines Luftstroms vom Körper (12) und
mindestens einen Luftauslass (20) umfasst, aus wel-
chem der Luftstrom aus dem Gebläse (10) ausge-
stoßen wird, wobei sich der innere Kanal (42) um
eine Öffnung (32) erstreckt, durch welche Luft von
außerhalb der Düse (18) durch Luft angesaugt wird,
die aus dem mindestens einen Luftauslass (20) aus-
gestoßen wird;
der Körper (12) eine Leitung (60) mit einem Luftein-
lass (62) und einem Luftauslass (64), ein Flügelrad
(70), das sich innerhalb der Leitung (60) befindet,
zum Ansaugen des Luftstroms durch die Leitung (60)
und einen Motor (94) zum Antreiben des Flügelrads
(70) umfasst, wobei der Körper (12) einen Luftströ-
mungsweg definiert, der sich vom Lufteinlass (14)
des Körpers (12) zum Luftauslass (64) der Leitung
(60) erstreckt;
wobei der Körper (12) ferner einen Geräuschunter-
drückungshohlraum (160) umfasst, der sich unter-
halb des Lufteinlasses (62) der Leitung (60) befindet,
wobei der Hohlraum (160) einen Einlass (162) auf-
weist, der sich unterhalb des Lufteinlasses (62) der
Leitung (60) befindet, dadurch gekennzeichnet,
dass die Leitung (60) auf einem ringförmigen Sitz
(116) montiert ist, der sich innerhalb des Körpers
(12) befindet, wobei der Körper (12) eine Schaum-
stoff-Ringdichtung (118) in abdichtendem Eingriff
mit der Leitung (60) und dem Sitz (116) umfasst.

2. Gebläse (10) nach Anspruch 1, wobei der Körper
(12) mindestens eine Wand (166) umfasst, die den
Geräuschunterdrückungshohlraum (160) wenigs-
tens teilweise begrenzt, und wobei sich der Einlass
(162) des Hohlraums (160) in der mindestens einen
Wand (166) des Körpers (12) befindet.

3. Gebläse (10) nach Anspruch 1 oder 2, wobei der
Körper (12) ein unteres Teilstück (52) und ein oberes
Teilstück (50) umfasst, das am unteren Teilstück zur
Bewegung in Bezug darauf montiert ist, und wobei
das obere Teilstück (50) des Körpers (12) eine Bo-
denwand (164) aufweist, die den Geräuschunterdrü-

ckungshohlraum (160) teilweise begrenzt.

4. Gebläse (10) nach Anspruch 3, wobei die Boden-
wand (164) des oberen Teilstücks (50) des Körpers
eine konkave Form aufweist.

5. Gebläse (10) nach einem der vorhergehenden An-
sprüche, wobei der Körper (12) ein ringförmiges
Schallabsorptionselement (168) umfasst, das sich
zwischen der Leitung (60) und dem Geräuschunter-
drückungshohlraum (160) befindet.

6. Gebläse (10) nach Anspruch 5, wobei das ringför-
mige Schallabsorptionselement (168) mit dem Ein-
lass (162) des Geräuschunterdrückungshohlraums
(160) konzentrisch ist.

7. Gebläse (10) nach Anspruch 6, wobei der Körper
(12) ein Blatt aus schallabsorbierendem Material
umfasst, das über dem ringförmigen Schallabsorp-
tionselement (168) angeordnet ist.

8. Gebläse (10) nach einem der vorhergehenden An-
sprüche, wobei der Körper (12) ringförmige Füh-
rungsmittel (150), die sich um die Leitung (60) er-
strecken, zum Führen von Luft vom Lufteinlass (14)
des Körpers (12) zum Lufteinlass (62) der Leitung
(60) umfasst.

9. Gebläse (10) nach Anspruch 8, wobei das Führungs-
mittel (150) zum Teil einen gewundenen Luftströ-
mungsweg zwischen dem Lufteinlass (14) des Kör-
pers (12) und dem Lufteinlass (62) der Leitung (60)
definiert.

10. Gebläse (10) nach einem der vorhergehenden An-
sprüche, wobei der Körper (12) einen ringförmigen
Geräuschunterdrückungshohlraum (156) umfasst,
der sich um die Leitung (60) erstreckt.

11. Gebläse (10) nach einem der vorhergehenden An-
sprüche, wobei der Lufteinlass (14) des Körpers (12)
eine Anordnung von Löchern umfasst, die sich um
die Leitung (60) erstrecken.

12. Gebläse (10) nach einem der vorhergehenden An-
sprüche, wobei die Leitung (60) eine Innenwand (95)
und eine Außenwand (67) umfasst, die sich um die
Innenwand (95) erstreckt, und wobei der Abschnitt
der Innenwand (95) der Leitung (60) perforiert und
intern mit schallabsorbierendem Material verkleidet
ist.

13. Gebläse (10) nach einem der vorhergehenden An-
sprüche, wobei das Flügelrad (70) eine im Wesent-
lichen konische Nabe (72), die mit dem Motor (94)
verbunden ist, und eine Mehrzahl von Flügeln (74)
umfasst, die mit der Nabe (72) verbunden sind, wo-
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bei jeder Flügel (74) eine Vorderkante (82), die sich
benachbart zum Lufteinlass (62) des Flügelradge-
häuses befindet, eine Hinterkante (84), eine Innen-
seitenkante (78), die mit der Außenfläche der Nabe
(72) verbunden ist und sich teilweise darum herum
erstreckt, eine Außenseitenkante (80), die sich ge-
genüber der Innenseitenkante (78) befindet, und ei-
ne Flügelspitze (86) umfasst, die sich am Schnitt-
punkt der Vorderkante (82) und der Außenseiten-
kante (80) befindet, und wobei die Vorderkante (82)
einen inneren Abschnitt (88), der sich benachbart
zur Nabe (72) befindet, und einen äußeren Abschnitt
(90) umfasst, der sich benachbart zur Flügelspitze
(86) befindet, und wobei der innere Abschnitt (88)
von der Nabe (72) nach hinten zum äußeren Ab-
schnitt (90) ausgebogen ist, und der äußere Ab-
schnitt (90) vom inneren Abschnitt (88) nach vorne
zur Flügelspitze (86) ausgebogen ist.

14. Gebläse (10) nach einem der vorhergehenden An-
sprüche, wobei der Luftauslass (64) der Leitung (60)
vom Körper (12) in den inneren Kanal (42) der Düse
(18) vorsteht.

15. Gebläse (10) nach einem der vorhergehenden An-
sprüche, wobei der Einlass (162) des Hohlraums
(160) mit dem Lufteinlass (62) der Leitung (60) kon-
zentrisch ist.

Revendications

1. Ventilateur (10) destiné à produire un courant d’air,
comprenant :

un corps (12) comprenant une entrée d’air (14) ;
et
une buse (18) reliée au corps (12) ;

la buse (18) comprenant un passage interne (42)
destiné à recevoir un flux d’air en provenance du
corps (12) et au moins une sortie d’air (20) à partir
de laquelle le flux d’air est émis par le ventilateur
(10), le passage interne (42) s’étendant autour d’une
ouverture (32) à travers laquelle l’air provenant de
l’extérieur de la buse (18) est aspiré par l’air émis à
partir de ladite au moins une sortie d’air (20) ;
le corps (12) comprenant un conduit (60) comportant
une entrée d’air (62) et une sortie d’air (64), une roue
de ventilateur (70) située à l’intérieur du conduit (60)
pour aspirer le flux d’air à travers le conduit (60), et
un moteur (94) destiné à entraîner la roue de venti-
lateur (70), le corps (12) définissant un trajet de flux
d’air s’étendant de l’entrée d’air (14) du corps (12) à
la sortie d’air (64) du conduit (60) ;
dans lequel le corps (12) comprend en outre une
cavité de suppression de bruit (160) située au-des-
sous de l’entrée d’air (62) du conduit (60), la cavité

(160) comportant une entrée (162) qui se situe au-
dessous de l’entrée d’air (62) du conduit (60), ca-
ractérisé en ce que le conduit (60) est monté sur
une assise annulaire (116) se trouvant à l’intérieur
du corps (12), le corps (12) comprenant un joint
d’étanchéité en mousse (118) en contact étanche
avec le conduit (60) et l’assise (116).

2. Ventilateur (10) selon la revendication 1, dans lequel
le corps (12) comprend au moins une paroi (166)
délimitant au moins en partie la cavité de suppres-
sion de bruit (160), et dans lequel l’entrée (162) de
la cavité (160) se situe dans ladite au moins une
paroi (166) du corps (12).

3. Ventilateur (10) selon la revendication 1 ou la reven-
dication 2, dans lequel le corps (12) comprend une
section inférieure (52) et une section supérieure (50)
qui est montée sur la section inférieure (52) pour un
mouvement relatif par rapport à celle-ci, et dans le-
quel la section supérieure (50) du corps (12) présen-
te une paroi inférieure (164) qui délimite en partie la
cavité de suppression de bruit (160).

4. Ventilateur (10) selon la revendication 3, dans lequel
la paroi inférieure (164) de la section supérieure (50)
du corps (12) est de forme concave.

5. Ventilateur (10) selon l’une quelconque des reven-
dications précédentes, dans lequel le corps (12)
comprend un élément insonorisant annulaire (168)
situé entre le conduit (60) et la cavité de suppression
de bruit (160).

6. Ventilateur (10) selon la revendication 5, dans lequel
l’élément insonorisant annulaire (168) est concentri-
que à l’entrée (162) de la cavité de suppression de
bruit (160).

7. Ventilateur (10) selon la revendication 6, dans lequel
le corps (12) comprend une feuille de matériau in-
sonorisant, disposée sur l’élément insonorisant an-
nulaire (168).

8. Ventilateur (10) selon l’une quelconque des reven-
dications précédentes, dans lequel le corps (12)
comprend un moyen formant guide annulaire (150)
s’étendant autour du conduit (60) pour guider l’air de
l’entrée d’air (14) du corps (12) à l’entrée d’air (62)
du conduit (60).

9. Ventilateur (10) selon la revendication 8, dans lequel
le moyen formant guide (150) définit en partie un
trajet sinueux de flux d’air entre l’entrée d’air (14) du
corps (12) et l’entrée d’air (62) du conduit (60).

10. Ventilateur (10) selon l’une quelconque des reven-
dications précédentes, dans lequel le corps (12)
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comprend une cavité annulaire de suppression de
bruit (156) s’étendant autour du conduit (60).

11. Ventilateur (10) selon l’une quelconque des reven-
dications précédentes, dans lequel l’entrée d’air (14)
du corps (12) comprend un réseau d’ouvertures
s’étendant autour du conduit (60).

12. Ventilateur (10) selon l’une quelconque des reven-
dications précédentes, dans lequel le conduit (60)
comprend une paroi intérieure (95) et une paroi ex-
térieure (67) s’étendant autour de la paroi intérieure
(95), et dans lequel une partie de la paroi intérieure
(95) du conduit (60) est perforée et doublée intérieu-
rement de matériau insonorisant.

13. Ventilateur (10) selon l’une quelconque des reven-
dications précédentes, dans lequel la roue de ven-
tilateur (70) comprend un moyeu sensiblement co-
nique (72) relié au moteur (94), et une pluralité de
pales (74) reliées au moyeu (72), chaque pale (74)
comprenant un bord d’attaque (82) situé au voisina-
ge de l’entrée d’air (62) du logement de roue de ven-
tilateur, un bord de fuite (84), un bord latéral intérieur
(78) relié à la surface extérieure du moyeu (72) et
s’étendant en partie autour de celle-ci, un bord latéral
extérieur (80) situé en regard du bord latéral intérieur
(78), et un bout de pale (86) situé à l’intersection du
bord d’attaque (82) et du bord latéral extérieur (80),
le bord d’attaque (82) comprenant une partie inté-
rieure (88) située au voisinage du moyeu (72), et une
partie extérieure (90) située au voisinage du bout de
pale (86), la partie intérieure (88) étant à flèche po-
sitive du moyeu (72) à la partie extérieure (90), et la
partie extérieure (90) étant à flèche négative de la
partie intérieure (80) au bout de pale (86).

14. Ventilateur (10) selon l’une quelconque des reven-
dications précédentes, dans lequel la sortie d’air (64)
du conduit (60) fait saillie du corps (12) à l’intérieur
du passage interne (42) de la buse (18).

15. Ventilateur (10) selon l’une quelconque des reven-
dications précédentes, dans lequel l’entrée d’air
(162) de la cavité (160) est concentrique à l’entrée
d’air (62) du conduit (60).

23 24 



EP 2 867 539 B1

14



EP 2 867 539 B1

15



EP 2 867 539 B1

16



EP 2 867 539 B1

17



EP 2 867 539 B1

18



EP 2 867 539 B1

19



EP 2 867 539 B1

20



EP 2 867 539 B1

21



EP 2 867 539 B1

22



EP 2 867 539 B1

23



EP 2 867 539 B1

24

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 20100226801 A [0001]
• US 20100226758 A [0001]
• GB 2468315 A [0001]

• WO 2009030879 A [0003]
• WO 2010100452 A [0004]
• CN 102305220 A [0006]


	bibliography
	description
	claims
	drawings
	cited references

