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(57) Abstract: A fan assembly for creating an air current comprises a base (12) having an air inlet (20) and an air outlet (88), the 
base housing an impeller (64) and a motor (68) for rotating the impeller to create an air flow passing from the air inlet to the air 
outlet. The fan assembly further comprises a vertically oriented, elongate annular nozzle (14) comprising an interior passage (94) 
having an air inlet (102) for receiving the air flow from the base, and a mouth (26) for emitting the air flow, the nozzle defining an 
opening (24) through which air from outside the fan assembly is drawn by the air flow emitted from the mouth.
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A Fan

[0001] The present invention relates to a fan assembly. In a preferred embodiment, 

the present invention relates to a domestic fan, such as a tower fan, for creating an air 

current, for example in a room, office or other domestic environment.

[0002] Any discussion of the prior art throughout the specification should in no way 

be considered as an admission that such prior art is widely known or forms part of 

common general knowledge in the field.

[0003] 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 airflow. The movement and circulation of the airflow creates a 'wind chill' 

or breeze and, as a result, the user experiences a cooling effect as heat is dissipated 

through convection and evaporation.

[0004] Such fans are available in a variety of sizes and shapes. For example, a 

ceiling fan can be at least 1 m in diameter, and is usually mounted in a suspended 

manner from the ceiling to provide a downward flow of air to cool a room. On the other 

hand, desk fans are often around 30 cm in diameter, and are usually free standing and 

portable. Floor-standing tower fans generally comprise an elongate, vertically 

extending casing around 1 m high and housing one or more sets of rotary blades for 

generating an airflow, usually in the range from 300 to 500 l/s. An oscillating 

mechanism may be employed to rotate the outlet from the tower fan so that the air flow 

is swept over a wide area of a room.

[0005] A disadvantage of this type of arrangement is that the air flow produced by 

the rotating blades of the fan is generally not uniform. This is due to variations across 

the blade surface or across the outward facing surface of the fan. The extent of these 

variations can vary from product to product and even from one individual fan machine 

to another. These variations result in the generation of an uneven or 'choppy' air flow 

which can be felt as a series of pulses of air and which can be uncomfortable for a 

user.
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[0006] In a domestic environment it is desirable for appliances to be as small and 

compact as possible due to space restrictions. It is undesirable for parts of the 

appliance to project outwardly, or for a user to be able to touch any moving parts, such 

as the blades. Many fans tend to have safety features such as a cage or shroud 

around the blades to prevent injury from the moving parts of the fan, but such caged 

parts can be difficult to clean.

[0007] It is an object of the present invention to overcome or ameliorate at least one 

of the disadvantages of the prior art, or to provide a useful alternative.

[0008] In a first aspect the present invention provides a fan assembly for creating an 

air current, the fan assembly comprising a base having an air inlet and an air outlet, the 

base housing an impeller and a motor for rotating the impeller to create an airflow 

passing from the air inlet to the air outlet, and a vertically oriented, elongate annular 

nozzle comprising an interior passage for receiving the airflow from the base and a 

mouth for emitting the air flow, the nozzle defining an opening through which air from 

outside the fan assembly is drawn by the air flow emitted from the mouth.

[0009] Unless the context clearly requires otherwise, throughout the description and 

the claims, the words “comprise”, “comprising”, and the like are to be construed in an 

inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the 

sense of “including, but not limited to”.

[0010] With this fan assembly an air current can be generated and a cooling effect 

created without the use of a bladed fan. The air current created by the fan assembly 

has the benefit of being an air flow with low turbulence and with a more linear air flow 

profile than that provided by other prior art devices. This can improve the comfort of a 

user receiving the airflow.

[0011] In the following description of fan assemblies, and, in particular a fan of the 

preferred embodiment, the term 'bladeless' is used to describe a fan assembly in 

which air flow is emitted or projected forward from the fan assembly without the use of 

moving blades. By this definition a bladeless fan assembly can be considered to have
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an output area or emission zone absent moving blades from which the air flow is 

directed towards a user or into a room. The output area of the bladeless fan assembly 

may be supplied with a primary airflow generated by one of a variety of different 

sources, such as pumps, generators, motors or other fluid transfer devices, and which 

may include a rotating device such as a motor rotor and/or a bladed impeller for 

generating the air flow. The generated primary air flow can pass from the room space 

or other environment outside the fan assembly through the interior passage to the 

nozzle, and then back out to the room space through the mouth of the nozzle.

[0012] Hence, the description of a fan assembly as bladeless is not intended to 

extend to the description of the power source and components such as motors that are 

required for secondary fan functions. Examples of secondary fan functions can include 

lighting, adjustment and oscillation of the fan assembly.

[0013] The direction in which air is emitted from the mouth is preferably substantially 

at a right angle to the direction in which the air flow passes through at least part of the 

interior passage. In the preferred embodiment, the air flow passes through at least part 

of the interior passage in a substantially vertical direction, and the air is emitted from 

the mouth in a substantially horizontal direction. The interior passage is preferably 

located towards the front of the nozzle, whereas the mouth is preferably located 

towards the rear of the nozzle and arranged to direct air towards the front of the nozzle 

and through the opening. Consequently, in the preferred embodiment the mouth is 

shaped so as substantially to reverse the flow direction of each portion of the air flow 

as it passes from the interior passage to an outlet of the mouth. The mouth is 

preferably substantially U-shaped in cross-section, and preferably narrows towards the 

outlet thereof.

[0014] The shape of the nozzle is not constrained by the requirement to include 

space for a bladed fan. Preferably, the interior passage surrounds the opening. For 

example, the interior passage may extend about the opening by a distance in the range 

from 50 to 250 cm. In a preferred embodiment the nozzle is an elongate, annular 

nozzle which preferably has a height in the range from 500 to 1000 mm, and a width in 

the range from 100 to 300 mm. The nozzle is preferably shaped to receive the airflow
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air stream flowing along a respective elongate side of the opening.

[0015] The nozzle preferably comprises an annular inner casing section and an 

annular outer casing section which define the interior passage, the mouth and the 

opening. Each casing section may comprise a plurality of components, but in the 

preferred embodiment each of these sections is formed from a single annular 

component. The outer casing section is preferably shaped so as to partially overlap the 

inner casing section to define at least one outlet of the mouth between overlapping 

portions of the external surface of the inner casing section and the internal surface of 

the outer casing section of the nozzle. Each outlet is preferably in the form of a slot, 

preferably having a width in the range from 0.5 to 5 mm. In the preferred embodiment, 

the mouth comprises a plurality of such outlets spaced about the opening. For 

example, one or more sealing members may be located within the mouth to define a 

plurality of spaced apart outlets. Preferably, the outlets are of substantially the same 

size. In the preferred embodiment in which the nozzle is in the form of an annular, 

elongate nozzle, each outlet is preferably located along a respective elongate side of 

the inner periphery of the nozzle.

[0016] The nozzle may comprise a plurality of spacers for urging apart the 

overlapping portions of the inner casing section and the outer casing section of the 

nozzle. This can enable a substantially uniform outlet width to be achieved about the 

opening. The uniformity of the outlet width results in a relatively smooth, substantially 

even output of air from the nozzle.

[0017] The nozzle may comprise a surface, preferably a Coanda surface, located 

adjacent the mouth and over which the mouth is arranged to direct the airflow emitted 

therefrom. In the preferred embodiment, the external surface of the inner casing 

section of the nozzle is shaped to define the Coanda surface. A Coanda surface is a 

known type of surface over which fluid flow exiting an output orifice close to the surface 

exhibits the Coanda effect. The fluid tends to flow over the surface closely, almost 

'clinging to’ or 'hugging' the surface. The Coanda effect is already a proven, well 

documented method of entrainment in which a primary airflow is directed over a
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Coanda surface. A description of the features of a Coanda surface, and the effect of 

fluid flow over a Coanda surface, can be found in articles such as Reba, Scientific 

American, Volume 214, June 1966 pages 84 to 92. Through use of a Coanda surface, 

an increased amount of air from outside the fan assembly is drawn through the opening 

by the air emitted from the mouth.

[0018] In the preferred embodiment an air flow is created through the nozzle of the 

fan assembly. In the following description this airflow will be referred to as primary air 

flow. The primary air flow is emitted from the mouth of the nozzle and preferably 

passes over a Coanda surface. The primary air flow entrains air surrounding the 

mouth ofthe nozzle, which acts as an air amplifier to supply both the primary airflow 

and the entrained air to the user. The entrained air will be referred to here as a 

secondary airflow. The secondary airflow is drawn from the room space, region or 

external environment surrounding the mouth of the nozzle and, by displacement, from 

other regions around the fan assembly, and passes predominantly through the opening 

defined by the nozzle. The primary airflow directed over the Coanda surface 

combined with the entrained secondary airflow equates to a total airflow emitted or 

projected forward from the opening defined by the nozzle. The total air flow is sufficient 

for the fan assembly to create an air current suitable for cooling. Preferably, the 

entrainment of air surrounding the mouth of the nozzle is such that the primary air flow 

is amplified by at least five times, more preferably by at least ten times, while a smooth 

overall output is maintained. Preferably, the nozzle comprises a diffuser located 

downstream of the Coanda surface. The diffuser directs the air flow emitted towards a 

user's location while maintaining a smooth, even output, generating a suitable cooling 

effect without the user feeling a 'choppy' flow.

[0019] Preferably, the nozzle comprises a plurality of stationary guide vanes located 

within the interior passage and each for directing a portion of the air flow towards the 

mouth. The use of such guide vanes can assist in producing a substantially uniform 

distribution ofthe airflow through the mouth.

[0020] The motor preferably comprises a DC brushless motor. This can avoid 

frictional losses and carbon debris from the brushes used in a traditional brushed

I
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sensitive environment such as a hospital or around those with allergies. While 

induction motors, which are generally used in bladed fans, also have no brushes, a DC 

brushless motor can provide a much wider range of operating speeds than an induction 

motor. The impeller is preferably a mixed flow impeller.

[0021] The air inlet of the base may comprise a grille comprising an array of 

apertures. The air outlet of the base is preferably arranged to convey the air flow in a 

substantially vertical direction into the nozzle. The base is preferably cylindrical in 

shape, and preferably has a height in the range from 100 to 300 mm. The fan 

assembly preferably has a height in the range from 600 to 1500 mm.

[0022] The fan assembly may be desk, table or floor standing, or wall or ceiling 

mountable. For example, the fan assembly may be a portable, floor standing tower fan 

for creating an air current for circulating air, for example in a room, office or other 

domestic environment.

[0023] In a second aspect the present invention provides a portable tower fan 

comprising a base having an air inlet and an air outlet, the base housing an impeller 

and a motor for rotating the impeller to create an air flow passing from the air inlet to 

the air outlet, and a vertically oriented, elongate annular casing comprising an interior 

passage for receiving the air flow from the base, and a mouth for emitting the air flow, 

the casing defining an opening through which air from outside the fan assembly is 

drawn by the airflow emitted from the mouth

[0024] In a third aspect the present invention provides a portable tower fan 

comprising an impeller located within an impeller housing, a motor for rotating the 

impeller to create an air flow which is exhausted from the impeller housing in a 

substantially vertical direction, and a vertically oriented, elongate casing comprising an 

interior passage for receiving the air flow and a mouth shaped to emit the air flow. 

Preferably, the airflow is emitted from the mouth in a substantially horizontal direction. 

The casing preferably comprises an opening through which air from outside the fan is 

drawn by the airflow emitted from the mouth. The interior passage is preferably
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respective side ofthe opening. The casing is preferably annular, and may comprise an 

annular inner casing section and an annular outer casing section which together define 

the interior passage and the mouth. The impeller housing is preferably located within a 

base of the fan, the base comprising an air inlet through which air is drawn into the 

base with rotation of the impeller.

[0025] In a fourth aspect the present invention provides a fan assembly for creating 

an air current, the fan assembly comprising a base having an air inlet and an air outlet, 

the base housing an impeller and a motor for rotating the impeller to create an airflow 

passing from the air inlet to the air outlet, and an annular nozzle mounted on the base, 

the nozzle comprising an interior passage for receiving the air flow from the base and a 

mouth for emitting the airflow, the nozzle defining an opening through which air from 

outside the fan assembly is drawn by the air flow emitted from the mouth, the nozzle 

having a height which is at least 60%, preferably at least 70%, of the height of the fan 

assembly. The nozzle is preferably a vertically oriented, elongate annular nozzle. The 

base preferably has a height in the range from 100 to 300 mm, and the nozzle 

preferably has a height in the range from 500 to 1000 mm.

[0026] Features of the first aspect of the invention are equally applicable to any of 

the second to fourth aspects of the invention, and vice versa.

[0027] An embodiment ofthe present invention will now be described, by way of 

example only, with reference to the accompanying drawings, in which:

[0028] Figure 1 is a front view of a tower fan;

[0029] Figure 2 is a perspective view of the fan of Figure 1;

[0030] Figure 3 is a cross-sectional view of the base of the fan of Figure 1;

[0031] Figure 4 is an exploded view of the nozzle of the fan of Figure 1;
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[0033] Figure 6 is a front view of the nozzle of Figure 4;

[0034] Figure 7 is a sectional view of the nozzle taken along line E-E in Figure 6;

[0035] Figure 8 is a sectional view of the nozzle taken along line D-D in Figure 6;

[0036] Figure 9 is an enlarged view of a section of the nozzle illustrated in Figure 8;

[0037] Figure 10 is a sectional view of the nozzle taken along line C-C in Figure 6;

[0038] Figure 11 is an enlarged view of a section of the nozzle illustrated in Figure

10;

[0039] Figure 12 is a sectional view of the nozzle taken along line B-B in Figure 6;

[0040] Figure 13 is an enlarged view of a section of the nozzle illustrated in Figure

12;and

[0041] Figure 14 illustrates the air flow through part of the nozzle of the fan of Figure 

1.

[0042] Figures 1 and 2 illustrate an embodiment of a bladeless fan assembly. In this 

embodiment, the bladeless fan assembly is in the form of a domestic, portable tower 

fan 10 comprising a base 12 and an air outlet in the form of a nozzle 14 mounted on 

and supported by the base 12. The base 12 comprises a substantially cylindrical outer 

casing 16 mounted optionally on a disc-shaped base plate 18. The outer casing 16 

comprises a plurality of air inlets 20 in the form of apertures formed in the outer casing 

16 and through which a primary airflow is drawn into the base 12 from the external 

environment. The base 12 further comprises a plurality of user-operable buttons 21 

and a user-operable dial 22 for controlling the operation of the fan 10. In this
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embodiment the base 12 has a height in the range from 100 to 300 mm, and the outer 

casing 16 has a diameter in the range from 100 to 200 mm.

[0043] The nozzle 14 has an elongate, annular shape and defines a central elongate 

opening 24. The nozzle 14 has a height in the range from 500 to 1200 mm, and a 

width in the range from 150 to 400 mm. In this example, the height of the nozzle is 

around 750 mm and the width of the nozzle is around 190 mm. The nozzle 14 

comprises a mouth 26 located towards the rear of the fan 10 for emitting air from the 

fan 10 and through the opening 24. The mouth 26 extends at least partially about the 

opening 24. The inner periphery of the nozzle 14 comprises a Coanda surface 28 

located adjacent the mouth 26 and over which the mouth 26 directs the air emitted from 

the fan 10, a diffuser surface 30 located downstream of the Coanda surface 28 and a 

guide surface 32 located downstream of the diffuser surface 30. The diffuser surface 

30 is arranged to taper away from the central axis X of the opening 24 in such a way so 

as to assist the flow of air emitted from the fan 10. The angle subtended between the 

diffuser surface 30 and the central axis X of the opening 24 is in the range from 5 to 

15°, and in this embodiment is around 7°. The guide surface 32 is arranged at an 

angle to the diffuser surface 30 to further assist the efficient delivery of a cooling air 

flow from the fan 10. In the illustrated embodiment the guide surface 32 is arranged 

substantially parallel to the central axis X of the opening 24 to present a substantially 

flat and substantially smooth face to the air flow emitted from the mouth 26. A visually 

appealing tapered surface 34 is located downstream from the guide surface 32, 

terminating at a tip surface 36 lying substantially perpendicular to the central axis X of 

the opening 24. The angle subtended between the tapered surface 34 and the central 

axis X of the opening 24 is preferably around 45°. The overall depth of the nozzle 24 in 

a direction extending along the central axis X of the opening 24 is in the range from 

100 to 150 mm, and in this example is around 110 mm.

[0044] Figure 3 illustrates a sectional view through the base 12 of the fan 10. The 

outer casing 16 of the base 12 comprises a lower casing section 40 and a main casing 

section 42 mounted on the lower casing section 40. The lower casing section 40 

houses a controller, indicated generally at 44, for controlling the operation of the fan 10 

in response to depression of the user operable buttons 21 shown in Figures 1 and 2,
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optionally comprise a sensor 46 for receiving control signals from a remote control (not 

shown), and for conveying these control signals to the controller 44. These control 

signals are preferably infrared signals. The sensor 46 is located behind a window 47 

through which the control signals enter the lower casing section 40 of the outer casing 

16 of the base 12. A light emitting diode (not shown) may be provided for indicating 

whether the fan 10 is in a stand-by mode. The lower casing section 40 also houses a 

mechanism, indicated generally at 48, for oscillating the main casing section 42 relative 

to the lower casing section 40. The range of each oscillation cycle of the main casing 

section 42 relative to the lower casing section 40 is preferably between 60° and 120°, 

and in this embodiment is around 90°. In this embodiment, the oscillating mechanism 

48 is arranged to perform around 3 to 5 oscillation cycles per minute. A mains power 

cable 50 extends through an aperture formed in the lower casing section 40 for 

supplying electrical power to the fan 10.

[0045] The main casing section 42 comprises a cylindrical grille 60 in which an array 

of apertures 62 is formed to provide the air inlets 20 ofthe outer casing 16 ofthe base 

12. The main casing section 42 houses an impeller 64 for drawing the primary air flow 

through the apertures 62 and into the base 12. Preferably, the impeller 64 is in the 

form of a mixed flow impeller. The impeller 64 is connected to a rotary shaft 66 

extending outwardly from a motor 68. In this embodiment, the motor 68 is a DC 

brushless motor having a speed which is variable by the controller 44 in response to 

user manipulation of the dial 22 and/or a signal received from the remote control. The 

maximum speed of the motor 68 is preferably in the range from 5,000 to 10,000 rpm. 

The motor 68 is housed within a motor bucket comprising an upper portion 70 

connected to a lower portion 72. The upper portion 70 of the motor bucket comprises a 

diffuser 74 in the form of a stationary disc having spiral blades. The motor bucket is 

located within, and mounted on, a generally frustro-conical impeller housing 76 

connected to the main casing section 42. The impeller 42 and the impeller housing 76 

are shaped so that the impeller 42 is in close proximity to, but does not contact, the 

inner surface of the impeller housing 76. A substantially annular inlet member 78 is 

connected to the bottom of the impeller housing 76 for guiding the primary airflow into
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flow is exhausted from the impeller housing 76 in a substantially vertical direction.

[0046] A profiled upper casing section 80 is connected to the open upper end of the 

main casing section 42 of the base 12, for example by means of snap-fit connections. 

An O-ring sealing member may be used to form an air-tight seal between the main 

casing section 42 and the upper casing section 80 of the base 12. The upper casing 

section 80 comprises a chamber 86 for receiving the primary airflow from the main 

casing section 42, and an aperture 88 through which the primary airflow passes from 

the base 12 into the nozzle 14.

[0047] Preferably, the base 12 further comprises silencing foam for reducing noise 

emissions from the base 12. In this embodiment, the main casing section 42 of the 

base 12 comprises a first, generally cylindrical foam member 89a located beneath the 

grille 60, and a second, substantially annular foam member 89b located between the 

impeller housing 76 and the inlet member 78.

[0048] The nozzle 14 of the fan 10 will now be described with reference to Figures 4 

to 13. The nozzle 14 comprises a casing comprising an elongate, annular outer casing 

section 90 connected to and extending about an elongate, annular inner casing section 

92. The inner casing section 92 defines the central opening 24 of the nozzle 14, and 

has an external peripheral surface 93 which is shaped to define the Coanda surface 

28, diffuser surface 30, guide surface 32 and tapered surface 34.

[0049] The outer casing section 90 and the inner casing section 92 together define 

an annular interior passage 94 of the nozzle 14. The interior passage 94 is located 

towards the front of the fan 10. The interior passage 94 extends about the opening 24, 

and thus comprises two substantially vertically extending sections each adjacent a 

respective elongate side of the central opening 24, an upper curved section joining the 

upper ends of the vertically extending sections, and a lower curved section joining the 

lower ends of the vertically extending sections. The interior passage 94 is bounded by 

the internal peripheral surface 96 of the outer casing section 90 and the internal 

peripheral surface 98 of the inner casing section 92. The outer casing section 90
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the base 12, for example by a snap-fit connection. The base 100 ofthe outer casing 

section 90 comprises an aperture 102 which is aligned with the aperture 88 ofthe 

upper casing section 80 of the base 12 and through which the primary air flow enters 

the lower curved portion of the interior passage 94 of the nozzle 14 from the base 12 of 

the fan 10.

[0050] With particular reference to Figures 8 and 9, the mouth 26 of the nozzle 14 is 

located towards the rear of the fan 10. The mouth 26 is defined by overlapping, or 

facing, portions 104, 106 ofthe internal peripheral surface 96 ofthe outer casing 

section 90 and the external peripheral surface 93 of the inner casing section 92, 

respectively. In this embodiment, the mouth 26 comprises two sections each extending 

along a respective elongate side of the central opening 24 of the nozzle 14, and in fluid 

communication with a respective vertically extending section of the interior passage 94 

of the nozzle 14. The air flow through each section of the mouth 26 is substantially 

orthogonal to the air flow through the respective vertically extending portion of the 

interior passage 94 of the nozzle 14. Each section of the mouth 26 is substantially U- 

shaped in cross-section, and so as a result the direction ofthe airflow is substantially 

reversed as the airflow passes through the mouth 26. In this embodiment, the 

overlapping portions 104,106 of the internal peripheral surface 96 of the outer casing 

section 90 and the external peripheral surface 93 of the inner casing section 92 are 

shaped so that each section ofthe mouth 26 comprises a tapering portion 108 

narrowing to an outlet 110. Each outlet 110 is in the form of a substantially vertically 

extending slot, preferably having a relatively constant width in the range from 0.5 to 

5 mm. In this embodiment each outlet 110 has a width of around 1 mm.

[0051] The mouth 26 may thus be considered to comprise two outlets 110 each 

located on a respective side of the central opening 24. Returning to Figure 4, the 

nozzle 14 further comprises two curved seal members 112, 114 each for forming a seal 

between the outer casing section 90 and the inner casing section 92 so that there is 

substantially no leakage of air from the curved sections ofthe interior passage 94 of 

the nozzle 14.
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[0052] In order to direct the primary air flow into the mouth 26, the nozzle 14 

comprises a plurality of stationary guide vanes 120 located within the interior passage 

94 and each for directing a portion of the air flow towards the mouth 26. The guide 

vanes 120 are illustrated in Figures 4, 5, 7, 10 and 11. The guide vanes 120 are 

preferably integral with the internal peripheral surface 98 ofthe inner casing section 92 

of the nozzle 14. The guide vanes 120 are curved so that there is no significant loss in 

the velocity of the airflow as it is directed into the mouth 26. In this embodiment the 

nozzle 14 comprises two sets of guide vanes 120, with each set of guide vanes 120 

directing air passing along a respective vertically extending portion of the interior 

passage 94 towards its associated section of the mouth 26. Within each set, the guide 

vanes 120 are substantially vertically aligned and evenly spaced apart to define a 

plurality of passageways 122 between the guide vanes 120 and through which air is 

directed into the mouth 26. The even spacing of the guide vanes 120 provides a 

substantially even distribution ofthe air stream along the length ofthe section ofthe 

mouth 26.

[0053] With reference to Figure 11, the guide vanes 120 are preferably shaped so 

that a portion 124 of each guide vane 120 engages the internal peripheral surface 96 of 

the outer casing section 90 ofthe nozzle 24 so as to urge apart the overlapping 

portions 104,106 of the internal peripheral surface 96 of the outer casing section 90 

and the external peripheral surface 93 of the inner casing section 92. This can assist in 

maintaining the width of each outlet 110 at a substantially constant level along the 

length of each section of the mouth 26. With reference to Figures 7,12 and 13, in this 

embodiment additional spacers 126 are provided along the length of each section of 

the mouth 26, also for urging apart the overlapping portions 104, 106 ofthe internal 

peripheral surface 96 of the outer casing section 90 and the external peripheral surface 

93 of the inner casing section 92, to maintain the width of the outlet 110 at the desired 

level. Each spacer 126 is located substantially midway between two adjacent guide 

vanes 120. To facilitate manufacture the spacers 126 are preferably integral with the 

external peripheral surface 98 of the inner casing section 92 ofthe nozzle 14.

Additional spacers 126 may be provided between adjacent guide vanes 120 if so 

desired.
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base 12 of the fan 10 the controller 44 activates the motor 68 to rotate the impeller 64, 

which causes a primary air flow to be drawn into the base 12 of the fan 10 through the 

air inlets 20. The primary airflow may be up to 30 litres per second, more preferably 

up to 50 litres per second. The primary airflow passes through the impeller housing 76 

and the upper casing section 80 of the base 12, and enters the base 100 of the outer 

casing section 90 of the nozzle 14, from which the primary airflow enters the interior 

passage 94 of the nozzle 14.

[0055] With reference also to Figure 14 the primary airflow, indicated at 148, is 

divided into two air streams, one of which is indicated at 150 in Figure 14, which pass 

in opposite directions around the central opening 24 of the nozzle 14. Each air stream 

150 enters a respective one of the two vertically extending sections of the interior 

passage 94 of the nozzle 14, and is conveyed in a substantially vertical direction up 

through each of these sections of the interior passage 94. The set of guide vanes 120 

located within each of these sections of the interior passage 94 directs the air stream 

150 towards the section of the mouth 26 located adjacent that vertically extending 

section of the interior passage 94. Each of the guide vanes 120 directs a respective 

portion 152 of the air stream 150 towards the section of the mouth 26 so that there is a 

substantially uniform distribution of the air stream 150 along the length of the section of 

the mouth 26. The guide vanes 120 are shaped so that each portion 152 of the air 

stream 150 enters the mouth 26 in a substantially horizontal direction. Within each 

section of the mouth 26, the flow direction of the portion of the air stream is 

substantially reversed, as indicated at 154 in Figure 14. The portion of the air stream is 

constricted as the section of the mouth 26 tapers towards the outlet 110 thereof, 

channeled around the spacer 126 and emitted through the outlet 110, again in a 

substantially horizontal direction.

[0056] The primary air flow emitted from the mouth 26 is directed over the Coanda 

surface 28 of the nozzle 14, causing a secondary airflow to be generated by the 

entrainment of air from the external environment, specifically from the region around 

the outlets 110 of the mouth 26 and from around the rear of the nozzle 14. This 

secondary airflow passes predominantly through the central opening 24 of the nozzle



20
10

21
94

89
 

24
 N

ov
 2

01
1

- 15-

14, where it combines with the primary airflow to produce a total airflow 156, or air 

current, projected forward from the nozzle 14.

[0057] The even distribution of the primary air flow along the mouth 26 of the nozzle 

14 ensures that the air flow passes evenly over the diffuser surface 30. The diffuser 

surface 30 causes the mean speed of the airflow to be reduced by moving the airflow 

through a region of controlled expansion. The relatively shallow angle of the diffuser 

surface 30 to the central axis X of the opening 24 allows the expansion of the air flow to 

occur gradually. A harsh or rapid divergence would otherwise cause the air flow to 

become disrupted, generating vortices in the expansion region. Such vortices can lead 

to an increase in turbulence and associated noise in the airflow, which can be 

undesirable, particularly in a domestic product such as a fan. In the absence of the 

guide vanes 120 most ofthe primary airflow would tend to leave the fan 10 through the 

upper part of the mouth 26, and to leave the mouth 26 upwardly at an acute angle to 

the central axis of the opening 24. As a result there would be an uneven distribution of 

air within the air current generated by the fan 10. Furthermore, most of the air flow 

from the fan 10 would not be properly diffused by the diffuser surface 30, leading to the 

generation of an air current with much greater turbulence.

[0058] The air flow projected forwards beyond the diffuser surface 30 can tend to 

continue to diverge. The presence of the guide surface 32 extending substantially 

parallel to the central axis X of the opening 30 tends to focus the air flow towards the 

user or into a room.

[0059] Depending on the speed of the motor 64, the mass flow rate of the air current 

projected forward from the fan 10 may be up to 500 litres per second, and in the 

preferred embodiment is up to 700 litres per second, and the maximum speed of the air 

current may be in the range from 3 to 4 m/s.

[0060] The invention is not limited to the detailed description given above.

Variations will be apparent to the person skilled in the art.
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[0061] For example, the base and the nozzle of the fan may be of a different shape 

and/or shape. The outlet of the mouth may be modified. For example, the outlet of the 

mouth may be widened or narrowed to a variety of spacings to maximise airflow. The 

airflow emitted from the mouth may pass over a surface, such as a Coanda surface, 

but alternatively the airflow may be emitted through the mouth and projected forward 

from the fan without passing over an adjacent surface. The Coanda effect may be 

effected over a number of different surfaces, or a number of internal or external 

designs may be used in combination to achieve the flow and entrainment required.

The diffuser surface may be comprised of a variety of diffuser lengths and structures. 

The guide surface may be a variety of lengths, and may be arranged at a number of 

different positions and orientations as required for different fan requirements and 

different types of fan performance. Additional features such as lighting or a clock or 

LCD display may be provided within the central opening defined by the nozzle.
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CLAIMS

1. A fan assembly for creating an air current, the fan assembly comprising a 

base having an air inlet and an air outlet, the base housing an impeller and a motor for 

rotating the impeller to create an airflow passing from the air inlet to the air outlet, and 

a vertically oriented, elongate annular nozzle comprising an interior passage for 

receiving the air flow from the base and a mouth for emitting the air flow, the nozzle 

defining an opening through which air from outside the fan assembly is drawn by the air 

flow emitted from the mouth.

2. A fan assembly as claimed in claim 1, wherein the interior passage is shaped 

to divide the air flow into two air streams and to direct each air stream along a 

respective side of the opening.

3. A fan assembly as claimed in claim 1 or claim 2, wherein the mouth 

comprises two outlets each located on a respective side of the opening.

4. A fan assembly as claimed in any of the preceding claims, wherein the 

nozzle comprises a plurality of stationary guide vanes located within the interior 

passage and each for directing a portion of the air flow towards the mouth.

5. A fan assembly as claimed in any of the preceding claims, wherein the 

interior passage surrounds the opening.

6. A fan assembly as claimed in any one of the preceding claims, wherein the 

interior passage comprises two substantially vertically extending sections each 

adjacent a respective elongate side of the opening, an upper section joining the upper 

ends of the vertically extending sections and a lower section joining the lower ends of 

the vertically extending sections.

7. A fan assembly as claimed in claim 6, wherein the nozzle comprise a 

member for inhibiting the emission of air from the lower section of the interior passage.
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8. A fan assembly as claimed in claim 6 or claim 7, wherein the nozzle 

comprises a member for inhibiting the emission of air from the upper section of the 

interior passage.

9. A fan assembly as claimed in claim 1 or claim 2, wherein the nozzle 

comprises an annular inner casing section and an annular outer casing section which 

together define the interior passage and the mouth.

10. A fan assembly as claimed in claim 9, wherein the mouth comprises an outlet 

located between an external surface of the inner casing section ofthe nozzle and an 

internal surface of the outer casing section of the nozzle.

11. A fan assembly as claimed in claim 10, wherein the outlet has a width in the 

range from 0.5 to 5 mm.

12. A fan assembly as claimed in claim 10 or claim 11, wherein the mouth 

comprises a plurality of said outlets spaced about the opening.

13. A fan assembly as claimed in claim 12, wherein each ofthe outlets is 

substantially vertically oriented.

14. A fan assembly as claimed in claim 13, wherein the outlets are of 

substantially the same size.

15. A fan assembly as claimed in any of the preceding claims, wherein the 

nozzle comprises a surface located adjacent the mouth and over which the mouth is 

arranged to direct the airflow.

16. A fan assembly as claimed in claim 15, wherein the surface is a Coanda 

surface.

17. A fan assembly as claimed in claim 16, wherein the nozzle comprises a 

diffuser located downstream of the Coanda surface.
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18. A fan assembly as claimed in any of the preceding claims, wherein the air 

inlet ofthe base comprises a grille comprising an array of apertures.

19. A fan assembly as claimed in any of the preceding claims, wherein the air 

outlet of the base is arranged to convey the airflow in a substantially vertical direction 

into the nozzle.

20. A fan assembly as claimed in any of the preceding claims, in the form of a 

portable tower fan.

21. A fan assembly substantially as hereinbefore described with reference to any 

one of the embodiments of the invention illustrated in the accompanying drawings 

and/or examples.
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