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A FAN ASSEMBLY 

FIELD OF THE INVENTION 
The present invention relates to a nozzle for a fan assembly, and a fan assembly 

5 comprising such a nozzle. 

BACKGROUND OF THE INVENTION 
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 

10 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 generally 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. 

15 

US 2,488,467 describes a fan which does not use caged blades to project air from the 

fan assembly. Instead, the fan assembly comprises a base which houses a motor-driven 

impeller for drawing an air flow into the base, and a series of concentric, annular 

nozzles connected to the base and each comprising an annular outlet located at the front 

20 of the nozzle for emitting the air flow from the fan. Each nozzle extends about a bore 

axis to define a bore about which the nozzle extends. 

Each nozzle is in the shape of an airfoil. An airfoil may be considered to have a leading 

edge located at the rear of the nozzle, a trailing edge located at the front of the nozzle, 

25 and a chord line extending between the leading and trailing edges. In US 2,488,467 the 
chord line of each nozzle is parallel to the bore axis of the nozzles. The air outlet is 

located on the chord line, and is arranged to emit the air flow in a direction extending 

away from the nozzle and along the chord line. 

30 Another fan assembly which does not use caged blades to project air from the fan 

assembly is described in WO 2010/100451. This fan assembly comprises a cylindrical 
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base which also houses a motor-driven impeller for drawing a primary air flow into the 

base, and a single annular nozzle connected to the base and comprising an annular 

moutii through which the primary air flow is emitted from the fan. The nozzle defines 
an opening through which air in the local environment of the fan assembly is drawn by 

5 the primary air flow emitted from the mouth, amplifying the primary air flow. The 

nozzle includes a Coanda surface over which the mouth is arranged to direct the primary 

air flow. The Coanda surface extends symmetrically about the central axis of the 

opening so that the air flow generated by the fan assembly is in the form of an annular 

jet having a cylindrical or frusto-conical profile. 

10 
The user is able to change the direction in which the air flow is emitted from the nozzle 

in one of two ways. The base includes an oscillation mechanism which can be actuated 

to cause the nozzle and part of the base to oscillate about a vertical axis passing through 

the centre of the base so that that air flow generated by the fan assembly is swept about 

15 an arc of around 180°. The base also includes a tilting mechanism to allow the nozzle 

and an upper part of the base to be tilted relative to a lower part of the base by an angle 
of up to 10° to the horizontal. 

SUMMARY OF THE INVENTION 

20 The present invention provides a nozzle for a fan assembly, the nozzle comprising an air 

inlet, an air outlet, an interior passage for conveying air from the air inlet to the air 

outlet, an annular inner wall, an outer wall extending about the inner wall, the interior 

passage being located between the inner wall and the outer wall, the inner wail at least 

partially defining a bore through which air from outside the nozzle is drawn by air 

25 emitted from the air outlet, a flow control port located downstream from the air outlet, a 
flow control chamber for conveying air to the flow control port, and control means for 

selectively inhibiting a flow of air through the flow control port. 

Through selectively inhibiting a flow of air through the flow control port, the profile of 

30 the air flow emitted from the air outlet can be changed. The inhibition of the flow of air 

through the flow control port can have the effect of changing a pressure gradient across 
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the air flow emitted from the nozzle. The change in the pressure gradient can result in 

the generation of a force that acts on the emitted air flow. The action of this force can 

result in the air flow moving in a desired direction. 

5 The nozzle preferably comprises a guide surface located downstream from the air outlet. 

The guide surface may be located adjacent to the air outlet. The air outlet may be 

arranged to direct an air flow over the guide surface. The flow control port may be 

located between the air outlet and the guide surface. For example, the flow control port 

may be located adjacent to the air outlet. 

10 

The flow control port may be arranged to direct air over the guide surface. The flow 

control port may be located between the air outlet and the guide surface. Alternatively, 

the flow control port may be located within, downstream of at least part of, the guide 

surface. 

15 

The nozzle may comprise a single guide surface, but in one embodiment the nozzle 

comprises two guide surfaces, with the air outlet being arranged to emit the air flow 

between the two guide surfaces. The flow control chamber may comprise a first flow 

control port located adjacent the first guide surface, and a second flow control port 

20 located adjacent the second guide surface. Alternatively, the nozzle may comprise a 

first flow control chamber and a second flow control chamber, with each flow control 

chamber having a respective flow control port located adjacent a respective guide 

surface. 

25 When air is emitted from each of the flow control ports to combine with the air flow 

emitted from the air outlet, the air flow emitted from the nozzle will tend to become 

attached to one of the two guide surfaces. The guide surface to which the air flow 

becomes attached can depend on one or more of a number of design parameters, such as 

the flow rate of the air through the flow control ports, the speed of the air emitted from 

30 the flow control ports, the shape of the air outlet, the orientation of the air outlet relative 

to the guide surfaces and the shape of the guide surfaces. 
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When the flow of air through one of the flow control ports is inhibited, for example by 

occluding one of the flow control ports or by inhibiting the flow of air through the flow 
control chamber connected to that flow control port, the pressure gradient across the air 

5 flow emitted from the nozzle is changed. For example, if substantially no air is emitted 

from a first flow control port located adjacent to a first guide surface, a relatively low 

pressure may be created adjacent to that first guide surface. The pressure differential 

thus created across the air flow generates a force which urges the air flow towards the 

first guide surface. Of course, depending on the aforementioned design parameters the 

10 air flow may already have been attached to that surface, in which case the air flow 

remains attached to that guide surface when the flow of air through the first control port 

is inhibited. When the flow of air through the flow control ports is subsequently 

switched so that substantially no air is emitted from the second flow control port, but air 

is emitted from the first flow control port, the pressure differential across the air flow is 

15 reversed. This in turn generates a force which urges the air flow towards the second 

guide surface, to which the air flow may become attached. The air flow preferably 

becomes detached from the first guide surface. 

On the other hand, depending on the flow rate and/or the speed at which air is emitted 
20 from the "open" flow control port the air flow emitted from that flow control port may 

become attached to the guide surface located adjacent to that flow control port. In this 

case, the air flow emitted from the air outlet may become entrained within the air flow 

emitted from the flow control port. 

25 In either case, the direction in which air is emitted from the nozzle depends on the shape 
of the guide surface to which the air flow is attached. For example, the guide surface 

may taper outwardly relative to an axis of the bore so that the air flow emitted from the 

nozzle has an outwardly flared profile. Alternatively, the guide surface may taper 

inwardly relative to the axis of the bore so that the air flow emitted from the nozzle has 

30 an inwardly tapering profile. Where the nozzle includes two such guide surfaces, one 

guide surface may taper towards the bore and the other guide surface may taper away 
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from the bore. The guide surface may be frusto-conical in shape, or it may be curved. 

In one embodiment, the guide surface is convex in shape. The guide surface may be 

faceted, with each facet being either straight or curved. 

5 As mentioned above, through selective inhibition of an air flow from a flow control port 

the air flow emitted from the air outlet may become attached to, or detached from, a 

guide surface. The, or each, flow control port may be located between the air outlet and 

a guide surface, and so may be arranged to emit air over a guide surface. 

10 In the event that the inhibition of an air flow from a flow control port results in the air 

flow becoming detached from a first guide surface, but not attached to a second guide 

surface, the direction in which air is emitted from the nozzle can depend on parameters 

such as the inclination of the air outlet relative to the axis of the bore of the nozzle. For 

example, the air outlet may be arranged to emit air in a direction which extends towards 

15 the axis of the bore. 

The air outlet is preferably in the form of a slot. The interior passage preferably 

surrounds the bore of the nozzle. The air outlet preferably extends at least partially 

about the bore. For example, the nozzle may comprise a single air outlet which extends 

20 at least partially about the bore. For example, the air outlet also may surround the bore. 

The bore may have a circular cross-section in a plane which is perpendicular to the bore 

axis, and so the air outlet may be circular in shape. Alternatively, the nozzle may 

comprise a plurality of air outlets which are spaced about the bore. 

25 The nozzle may be shaped to define a bore which has a non-circular cross-section in a 
plane which is perpendicular to the bore axis. For example, this cross-section may be 

elliptical or rectangular. The nozzle may have two relatively long straight sections, an 

upper curved section and a lower curved section, with each curved section joining 

respective ends of the straight sections. Again, the nozzle may comprise a single air 

30 outlet which extends at least partially about the bore. For example, each of the straight 

sections and the upper curved section of the nozzle may comprise a respective part of 
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this air outlet. Alternatively, the nozzle may comprise two air outlets each for emitting 

a respective part of an air flow. Each straight section of the nozzle may comprise a 

respective one of these two air outlets. 

5 The guide surface preferably extends at least partially about the bore, and more 

preferably surrounds the bore. Where the nozzle comprises two guide surfaces, a first 

guide surface preferably extends at least partially about, and more preferably surrounds, 

a second guide surface, so that the second guide surface lies between the bore and the 

first guide surface. 

10 

The nozzle may be conveniently formed with an annular front casing section which 

defines the air outlet(s), and which has a first annular surface defining the first guide 

surface and a second annular surface connected to and extending about the first annular 

curved surface, and defining the second guide surface. The two annular surfaces of the 

15 casing section may be connected by a plurality of spokes or webs which extend between 

the annular surfaces, across the air outlet(s). As a result, when each part of the air flow 

is attached to the first guide surface, air may be emitted from the nozzle with a profile 

which tapers inwardly towards the axis of the bore, whereas when each part of the air 

flow is attached to the second guide surface air may be emitted from the nozzle with a 

20 profile which tapers outwardly away from the axis of the bore. 

The air emitted from the nozzle, hereafter referred to as a primary air flow, entrains air 

surrounding the nozzle, which thus acts as an air amplifier to supply both the primary 

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

25 secondary air flow. The secondary air flow is drawn from the room space, region or 
external environment surrounding the nozzle. The primary air flow combines with the 

entrained secondary air flow to form a combined, or total, air flow projected forward 

from the front of the nozzle. 



wo 2013/076454 PCT/GB2012/052743 

7 

The variation of the direction in which the primary air flow is emitted from the nozzle 

can vary the degree of the entrainment of the secondary air flow by the primary air flow, 

and thus vary the flow rate of the combined air flow generated by the fan assembly. 

5 Without wishing to be bound by any theory, we consider that the rate of entrainment of 

the secondary air flow by the primary air flow may be related to the magnitude of the 

surface area of the outer profile of the primary air flow emitted from the nozzle. For a 

given flow rate of air entering the nozzle, when the primary air flow is outwardly 

tapering, or flared, the surface area of the outer profile is relatively high, promoting 

10 mixing of the primary air flow and the air surrounding the nozzle and thus increasing 

the flow rate of the combined air flow, whereas when the primary air flow is inwardly 

tapering, the surface area of the outer profile is relatively low, decreasing the 

entrainment of the secondary air flow by the primary air flow and so decreasing the 

flow rate of the combined air flow. The inducement of a flow of air though the bore of 

15 the nozzle may also be impaired. 

Increasing the flow rate, as measured on a plane perpendicular to the bore axis and 

offset downstream from the plane of the air outlet, of the combined air flow generated 

by the nozzle - by changing the direction in which the air flow is emitted from the 

20 nozzle - has the effect of decreasing the maximum velocity of the combined air flow on 

this plane. This can make the nozzle suitable for generating a relatively diffuse flow of 

air through a room or an office for cooling a number of users in the proximity of the 

nozzle. On the other hand, decreasing the flow rate of the combined air flow generated 

by the nozzle has the effect of increasing the maximum velocity of the combined air 

25 flow. This can make the nozzle suitable for generating a flow of air for cooling rapidly 

a user located in front of the nozzle. The profile of the air flow generated by the nozzle 

can be rapidly switched between these two different profiles through selectively 

enabling or inhibiting the passage of an air flow through the flow control chamber. 

30 The geometry of the air outlet(s) and the guide surface(s) may, at least in part, control 

the two different profiles for the air flow generated by the nozzle. For example, when 
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viewed in a cross-section along a plane passing through the bore axis and located 

generally midway between the upper and lower ends of the nozzle, the curvature of the 

first guide surface may be different from the curvature of the second guide surface. For 
example, in this cross-section the first guide surface may have a higher curvature than 

5 the second guide surface. 

The air outlet(s) may be disposed so that, for each air outlet, one of the guide surfaces is 

located closer to that air outlet than the other guide surface. Alternatively, or 

additionally, the air outlet(s) may be disposed so that one of the guide surfaces is 

10 located closer than the other to an imaginary curved surface extending about, and 

parallel to, the bore axis and which passes centrally through the air outlet(s) so as 

generally to describe the profile of the air flow emitted from the air outlet(s). 

The control means preferably has a first state which inhibits a flow of air through a flow 

15 control port, and a second state which allows the flow of air through the flow control 

port. The control means may be in the form of a valve comprising a valve body for 

occluding an air inlet of the flow control chamber, and an actuator for moving the valve 

body relative to the inlet. Alternatively, the valve body may be arranged to occlude the 

flow control port. The valve may be a manually operable valve which is pushed, pulled 

20 or otherwise moved by a user between these two states. In one embodiment, the valve 

is a solenoid valve which can be actuated remotely by a user, for example using a 

remote control device, or by operating a button or other switch located on the fan 

assembly. 

25 The flow control chamber may have an air inlet located on an external surface of the 
nozzle. In this case, all of the air flow received by the interior passage may be emitted 

from the air outlet(s). However, the flow control chamber is preferably arranged to 

receive a flow control air flow from the interior passage. In this case, a first portion of 

the air flow received by the interior passage may be selectively allowed to enter the 

30 flow control chamber to form the flow control air flow, with the remainder of the air 
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flow being emitted from the interior passage through the air outlet(s) to recombine with 

the flow control air flow downstream from the air outlet(s). 

The interior passage may be separated from the flow control chamber by an internal 

5 wall of the nozzle. This wall preferably includes the air inlet of the flow control 

chamber. The air inlet of the flow control chamber is preferably located towards the 

base of the nozzle through which the air flow enters the nozzle. 

The flow control chamber may extend through the nozzle adjacent to the interior 

10 passage. Thus, the flow control chamber may extend at least partially about the bore of 
the nozzle, and may surround the bore. 

As mentioned above, the nozzle may comprise a second flow control port located 

adjacent to the air outlet and a second flow control chamber for conveying air to the 

15 second flow control port to deflect an air flow emitted from the air outlet. This second 

flow control port is preferably located between the air outlet and the second guide 

surface. 

The control means may be arranged to selectively inhibit the flow of air through the 

20 second flow control port. The control means may have a first state which inhibits the 

flow of air through the first flow control port, and a second state which inhibits the flow 

of air through the second flow control port. For example, the state of the control means 

may be controlled by adjusting the position of a single valve body. Alternatively, the 

control means may comprise a first valve body for occluding an air inlet of a first flow 

25 control chamber, a second valve body for occluding an air inlet of a second flow control 

chamber, and an actuator for moving the valve bodies relative to the air inlets. Rather 

than occlude air inlets of respective flow control chambers, the control means may be 

arranged to occlude a selected one of the first and second flow control ports. 

30 As with the first flow control chamber, the second flow control chamber may have an 

air inlet located on an external surface of the nozzle. However, the nozzle preferably 
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comprises means, such as a plurality of internal walls, for dividing the interior volume 

of the nozzle into the interior passage and the two flow control chambers. 

The air inlet of the second flow control chamber is preferably located towards the base 

5 of the nozzle. The second flow control chamber may also extend through the nozzle 

adjacent to the interior passage. Thus, the second flow control chamber may extend at 

least partially about the bore of the nozzle, and may surround the bore. The air outlet(s) 

may be located between the flow control chambers. 

10 The interior passage may comprise means for heating at least part of the air flow 

received by the nozzle. 

In a second aspect, the present invention provides a fan assembly comprising an 

impeller, a motor for rotating the impeller to generate an air flow, a nozzle as 

15 aforementioned for receiving the air flow, and a motor controller for controlling the 

motor. The motor controller may be arranged to adjust automatically the speed of the 

motor when the control means is operated by a user. For example, the motor controller 

may be arranged to reduce the speed of the motor when the control means is operated to 

focus the air flow generated by the nozzle towards the bore axis. 

20 

Features described above in connection with the first aspect of the invention are equally 

applicable to the second aspect of the invention, and vice versa. 

BRIEF DESCRIPTION OF THE INVENTION 

25 An embodiment of the present invention will now be described, by way of example 
only, with reference to the accompanying drawings, in which: 

Figure 1 is a front view of a fan assembly; 

30 Figure 2 is a vertical cross-sectional view of the fan assembly, taken along line A-A in 

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

Figure 4 is a right side view of the nozzle; 

5 
Figure 5 is a front view of the nozzle; 

Figure 6 is a horizontal cross-section of the nozzle, taken along line H-H in Figure 5; 

10 Figure 7 is an enlarged view of the area J identified in Figure 6; 

Figure 8 is a right perspective view, from below, of the nozzle; 

Figure 9 is a rear perspective view, from above, of part of the nozzle, including interna! 

15 and rear casing sections and a flow controller of the nozzle; 

Figure 10 is a right side view of the part of the nozzle illustrated in Figure 9; 

Figure 11 is a partial vertical cross-sectional view taken along line F-F in Figure 10; and 

20 
Figure 12 is a horizontal cross-section taken along line G-G in Figure 11. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 is an external view of a fan assembly 10. The fan assembly 10 comprises a 

25 body 12 comprising an air inlet 14 through which an air flow enters the fan assembly 
10, and an annular nozzle 16 mounted on the body 12. The nozzle 16 comprises an air 

outlet 18 for emitting the air flow from the fan assembly 10. 

The body 12 comprises a substantially cylindrical main body section 20 mounted on a 

30 substantially cylindrical lower body section 22. The main body section 20 and the 

lower body section 22 preferably have substantially the same external diameter so that 
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the external surface of the upper body section 20 is substantially flush with the external 

surface of the lower body section 22. The main body section 20 comprises the air inlet 
14 through which air enters the fan assembly 10. In this embodiment the air inlet 14 

comprises an array of apertures formed in the main body section 20. Alternatively, the 

5 air inlet 14 may comprise one or more grilles or meshes mounted within windows 

formed in the main body section 20. The main body section 20 is open at the upper end 

(as illustrated) thereof to provide an air outlet 23 (shown in Figure 2) through which an 

air flow is exhausted from the body 12. The air outlet 23 may be provided in an 

optional upper body section located between the nozzle 16 and the main body section 

10 20. 

The lower body section 22 comprises a user interface of the fan assembly 10. The user 

interface comprises a plurality of user-operable buttons 24, 26 and a dial 28 for enabling 

a user to control various functions of the fan assembly 10, and user interface control 

15 circuit 30 connected to the buttons 24, 26 and the dial 28. The lower body section 22 

also includes a window 32 through which signals from a remote control (not shown) 

enter the fan assembly 10. The lower body section 22 is mounted on a base plate 34 for 

engaging a surface on which the fan assembly 10 is located. 

20 Figure 2 illustrates a sectional view through the fan assembly 10. The lower body 

section 22 houses a main control circuit, indicated generally at 36, connected to the user 

interface control circuit 30. In response to operation of the buttons 24, 26 and the dial 

28, the user interface control circuit 30 is arranged to transmit appropriate signals to the 

main control circuit 36 to control various operations of the fan assembly 10. 

25 
The lower body section 22 also houses a mechanism, indicated generally at 38, for 

oscillating the main body section 20 relative to the lower body section 22. The 

operation of the oscillating mechanism 38 is controlled by the main control circuit 36 in 

response to the user operation of the button 26. The range of each oscillation cycle of 

30 the main body section 20 relative to the lower body section 22 is preferably between 60° 

and 180°, and in this embodiment is around 90°. A mains power cable 39 for supplying 
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electrical power to the fan assembly 10 extends through an aperture formed in the lower 

body section 22. The cable 39 is connected to a plug (not shown) for connection to a 

mains power supply. 

5 The main body section 20 houses an impeller 40 for drawing the air through the air inlet 

14 and into the body 12. Preferably, the impeller 40 is in the form of a mixed flow 

impeller. The impeller 40 is connected to a rotary shaft 42 extending outwardly from a 

motor 44. In this embodiment, the motor 44 is a DC brushless motor having a speed 

which is variable by the main control circuit 36 in response to user manipulation of the 

10 dial 28. The motor 44 is housed within a motor bucket comprising an upper portion 46 

connected to a lower portion 48. The upper portion 46 of the motor bucket comprises a 

diffuser 50. The diffuser 50 is in the form of an annular disc having curved blades. 

The motor bucket is located within, and mounted on, a generally frusto-conical impeller 

15 housing 52. The impeller housing 52 is, in turn, mounted on a plurality of angularly 

spaced supports 54, in this example three supports, located within and connected to the 

main body section 20 of the base 12. The impeller 40 and the impeller housing 52 are 

shaped so that the impeller 40 is in close proximity to, but does not contact, the inner 

surface of the impeller housing 52. A substantially annular inlet member 56 is 

20 connected to the bottom of the impeller housing 52 for guiding air into the impeller 

housing 52. An electrical cable 58 passes from the main control circuit 36 to the motor 

44 through apertures formed in the main body section 20 and the lower body section 22 

of the body 12, and in the impeller housing 52 and the motor bucket. 

25 Preferably, the body 12 includes silencing foam for reducing noise emissions from the 
body 12. In this embodiment, the main body section 20 of the body 12 comprises a first 

annular foam member 60 located beneath the air inlet 14, and a second annular foam 

member 62 located between the impeller housing 52 and the inlet member 56. 

30 With reference to Figures 1 to 4, the nozzle 16 has an annular shape. The nozzle 16 

extends about a bore axis X to define a bore 64 of the nozzle 16. In this example, the 
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bore 64 has a generally elongate shape, having a height (as measured in a direction 

extending from the upper end of the nozzle to the lower end of the nozzle 16) which is 

greater than the width of the nozzle 16 (as measured in a direction extending between 
the side walls of the nozzle 16). The nozzle 16 comprises a base 66 which is connected 

5 to the open upper end of the main body section 20 of the body 12, and which has an 

open lower end 68 for receiving an air flow from the body 12. As mentioned above, the 

nozzle 16 has an air outlet 18 for emitting an air flow from the fan assembly 10. The air 

outlet 18 is located towards the front end 70 of the nozzle 16, and is preferably in the 

form of a slot which extends about the bore axis X. The air outlet 18 preferably has a 

10 relatively constant width in the range from 0.5 to 5 mm. 

The nozzle 16 comprises an annular rear casing section 72, an annular internal casing 

section 74 and an annular front casing section 76. The rear casing section 72 comprises 

the base 66 of the nozzle 16. While each casing section is illustrated here as being 

15 formed from a single component, one or more of the casing sections may be formed 

from a plurality of components connected together, for example using an adhesive. The 

rear casing section 72 has an annular inner wall 78 and an annular outer wall 80 

connected to the inner wall 78 at the rear end 82 of the rear casing section 72. The inner 

wall 78 defines a rear portion of the bore 64 of the nozzle 16. The inner wall 78 and the 

20 outer wall 80 together define an interior passage 84 of the nozzle 16. In this example, 

the interior passage 84 is annular in shape, surrounding the bore 64 of the nozzle 16. 

The shape of the interior passage 84 thus follows closely the shape of the inner wall 78, 

and so has two straight sections located on opposite sides of the bore 64, an upper 

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

25 section joining the lower ends of the straight sections. Air is emitted from the interior 
passage 84 through the air outlet 18. The air outlet 18 tapers towards an outlet orifice 

having a width Wj in the range from 1 to 3 mm. 

The air outlet 18 is defined by the front casing section 76 of the nozzle 16. The front 

30 casing section 76 is generally annular in shape, and has an annular inner wall 88 and an 

annular outer wall 90. The inner wall 88 defines a front portion of the bore 64 of the 
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nozzle 16. The air outlet 18 is located between the inner wall 88 and the outer wall 90 

of the front casing section 76. 

The air outlet 18 is located behind a first guide surface 92 which forms part of an 

5 internal surface of the outer wall 90, and a second guide surface 94 which forms part of 

an internal surface of the inner wall 88. The air outlet 18 is thus arranged to emit an air 

flow between the guide surfaces 92, 94. In this example, each guide surface 92, 94 is 

convex in shape, with the first guide surface 92 curving away from the bore axis X and 

the second guide surface 94 curving towards the bore axis X. Alternatively, each guide 

10 surface 92, 94 may be faceted. As illustrated in Figure 7, when viewed in a cross-

section along a plane passing through the bore axis X and located generally midway 

between the upper and lower ends of the nozzle 16, the guide surfaces 92, 94 may have 

different curvatures; in this example the first guide surface 92 has a higher curvature 

than the second guide surface 94. 

15 
A series of webs 96 connect the inner wall 88 to the outer wall 90. The webs 96 are 

preferably integral with both the inner wall 88 and the outer wall 90, and are around 1 

mm in thickness. The webs 96 also extend from the walls 88, 90 to the air outlet 18, 

and across the air outlet 18, to connect the air outlet 18 to the walls 88, 90. The webs 96 

20 can therefore also serve to guide air passing from the interior passage 84 through the air 

outlet 18 so that it is emitted from the nozzle 16 in a direction which is generally 

parallel to the bore axis X. The webs 96 can also serve to control the width of the air 

outlet 18. In the event that the inner wall 88 and the outer wall 90 are formed from 

separate components, the webs 96 may be replaced by a series of spacers located on one 

25 of the walls 88, 90 for engaging the other one of the walls 88, 90 to urge the walls apart 
and thereby determine the width of the air outlet 18. 

As shown in Figure 5, in this example the air outlet 18 extends partially about the bore 

axis X of the nozzle 16 so as to receive air from only the straight sections and the upper 

30 curved section of the interior passage 84. The lower curved section of the front casing 

section 76 is shaped to form a barrier 98 which inhibits the emission of air from the 
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lower curved section of the front casing section 76. This can allow the profile of the air 

flow emitted from the nozzle 16 to be more carefully controlled when the nozzle 16 has 
an elongate shape; otherwise there is a tendency for air to be emitted upwardly at a 

relatively steep angle towards the bore axis X. The barrier 98 is illustrated in Figure 2, 

5 and has a shape in cross-section which is the same as the shape of the webs 96 arranged 

periodically along the length of the air outlet 18. 

Returning to Figure 7, during manufacture the internal casing section 74 is inserted into 

the rear casing section 72. The internal casing section 74 has an annular outer wall 100 

10 which engages the internal surface of the outer wall 80 of the rear casing section 72, and 

an annular inner wall 102 which engages the internal surface of the inner wall 88 of the 

rear casing section 72. Shoulders are formed on the front ends of the walls 100, 102 to 

provide stop members for restricting the insertion of the internal casing section 74 into 

the rear casing section 72, and which may be connected to the rear casing section 72 

15 using an adhesive. The internal casing section 74 has a rear wall 104 extending between 

the rear ends of the walls 100, 102. An aperture 106 formed in the rear wall 104 allows 

air to pass from the interior passage 84 to the air outlet 18. Again, the aperture 106 

extends partially about the bore axis X of the nozzle 16 so as to convey air to the air 

outlet 18 from only the straight sections and the upper curved section of the interior 

20 passage 84. Relatively short webs 108 may be arranged periodically along the length of 

the aperture 106 to control the width of the aperture 106. As illustrated in Figure 9, the 

spacing between these webs 108 is substantially the same as the spacing between the 

webs 96 so that an end of each web 96 abuts an end of a respective web 108 when the 

internal casing section 74 is inserted fully into the rear casing section 72. The front 

25 casing section 76 is then attached to the rear casing section 72, for example using an 
adhesive, so that the internal casing section 74 is enclosed by the rear casing section 72 

and the front casing section 76. 

In addition to the interior passage 84, the nozzle 16 defines a first flow control chamber 

30 110. The first flow control chamber 110 is annular in shape and extends about the bore 

64 of the nozzle 16. The first flow control chamber 110 is bounded by the air outlet 18, 
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the outer wall 90 of the front casing section 76, and the outer wall 100 and the rear wall 

104 of the internal casing section 74. The first flow control chamber 110 is arranged to 

convey air to a flow control port 111 located adjacent to the first guide surface 92. The 
flow control port 11 lis located between the air outlet 18 and the first guide surface 92, 

5 and is arranged to convey air from the first flow control chamber 110 over the first 
guide surface 92. 

In this example, the nozzle 16 also defines a second flow control chamber 112. The 

second flow control chamber 112 is also annular in shape and extends about the bore 64 

10 of the nozzle 16. The first flow control chamber 110 extends about the second flow 

control chamber 112. The second flow control chamber 112 is bounded by the air outlet 

18, the inner wall 88 of the front casing section 76, and the inner wall 102 and the rear 

wall 104 of the internal casing section 74. The second flow control chamber 112 is 

arranged to convey air to a flow control port 113 located adjacent to the second guide 

15 surface 94. The flow control port 113 is located between the air outlet 18 and the 

second guide surface 94, and is arranged to convey air from the second flow control 

chamber 112 over the second guide surface 94. 

Air enters each of the flow control chambers 110, 112 through a respective air inlet 116, 

20 118 formed in the rear wall 104 of the internal casing section 74. As shown in Figures 

2, 3, 9 and 11, each air inlet 116, 118 is arranged to receive air from the lower curved 
section of the interior passage 84. 

The nozzle 16 includes a control mechanism 120 for controlling the flow of air through 

25 the flow control chambers 110, 112. In this example, the control mechanism 120 is 
arranged to selectively inhibit the flow of air through one of the flow control ports 111, 

113 while simultaneously allowing air to flow through the other of the flow control 

ports 111, 113. For example, in a first state the control mechanism 120 is arranged to 

inhibit the flow of air through the first flow control chamber 110, whereas in a second 

30 state the control mechanism 120 is arranged to inhibit the flow of air through the second 
flow control chamber 112. 
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As shown most clearly in Figures 2, 3, 8 and 9, the control mechanism 120 is located 
mainly within the rear casing section 72 of the nozzle 16. The control mechanism 120 

comprises a first valve body 122 for occluding the air inlet 116 of the first flow control 

5 chamber 110, and a second valve body 124 for occluding the air inlet 118 of the second 

flow control chamber 112. The control mechanism 120 also comprises an actuator 126 

for moving the valve bodies 122, 124 towards and away from their respective air inlets 

116, 118. In this example, the actuator 126 is a motor-driven gear arrangement. The 

gear arrangement is configured so that, when the motor is driven in a first direction, the 

10 first valve body 122 moves towards the rear wall 104 of the internal casing section 74 to 

occlude the air inlet 116 of the first flow control chamber 110 while the second valve 

body 124 moves away from the rear wall 104 of the internal casing section 74 to open 

the air inlet 118 of the second flow control chamber 112. When the motor is driven in a 

second direction opposite to the first direction, the first valve body 122 moves away 

15 from the rear wall 104 of the internal casing section 74 to open the air inlet 116 of the 

first flow control chamber 110 while the second valve body 124 moves towards from 

the rear wall 104 of the internal casing section 74 to occlude the air inlet 118 of the 

second flow control chamber 112. 

20 The motor of the actuator 126 may be supplied with electrical power by the main 

control circuit 36, or by an internal power source, such as a battery. Alternatively, the 

gear arrangement may be manually driven. The actuator 126 may be operated by the 

user using a lever 128 protruding through a small aperture 130 located in the base 66 of 

the nozzle 16. Alternatively, the actuator 126 may be operated using an additional 

25 button located on the lower casing section 22 of the body 12 of the fan assembly 10, 
and/or by using a button located on the remote control. In this case, the user interface 

control circuit 30 may transmit an appropriate signal to the main control circuit 36 

which instructs the main control circuit 36 to operate the actuator 126 to place the 

control mechanism 120 in a selected one of its first and second states. 

30 
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To operate the fan assembly 10 the user presses button 24 of the user interface. The 

user interface control circuit 30 communicates this action to the main control circuit 36, 

in response to which the main control circuit 34 activates the motor 44 to rotate the 

impeller 40. The rotation of the impeller 40 causes a primary, or first, air flow to be 

5 drawn into the body 12 through the air inlet 14. The user may control the speed of the 

motor 44, and therefore the rate at which air is drawn into the body 12 through the air 

inlet 14, by manipulating the dial 28 of the user interface. Depending on the speed of 

the motor 44, the flow rate of an air flow generated by the impeller 40 may be between 

10 and 40 litres per second. The air flow passes sequentially through the impeller 

10 housing 52 and the air outlet 23 at the open upper end of the main body portion 20 to 

enter the interior passage 84 of the nozzle 16. 

In this example, when the fan assembly 10 is switched on the control mechanism 120 is 

arranged to be in a state located between the first and second states. In this state, the 

15 control mechanism 120 allows air to be conveyed through each of the air inlets 116, 

118. The control mechanism 120 may be arranged to move to this state when the fan 

assembly 10 is switched off, so that it is automatically in this initial state when the fan 

assembly 10 is next switched on. 

20 With the control mechanism in this initial state, a first portion of the air flow passes 

through the air inlet 116 to form a first flow control air flow which passes through the 

first flow control chamber 110. A second portion of the air flow passes through the air 

inlet 118 to form a second flow control air flow which passes through the second flow 

control chamber 112. A third portion of the air flow remains within the interior passage 

25 84, wherein it is divided into two air streams which pass in opposite directions around 
the bore 64 of the nozzle 16. Each of these air streams enters a respective one of the 

two straight sections of the interior passage 84, and is conveyed in a substantially 

vertical direction up through each of these sections towards the upper curved section. 

As the air streams pass through the straight sections and the upper curved section of the 

30 interior passage 84, air is emitted through the air outlet 18. 



WO 2013/076454 PCT/GB2012/052743 

20 

Within the first flow control chamber 110, the first flow control air flow is divided into 

two air streams which also pass in opposite directions around the bore 64 of the nozzle 

16. As in the interior passage 84, each of these air streams enters a respective one of the 
two straight sections of the first flow control chamber 110, and is conveyed in a 

5 substantially vertical direction up through each of these sections towards the upper 

curved section of the first flow control chamber 110. As the air streams pass through 

the straight sections and the upper curved section of the first flow control chamber 110, 

air is emitted from the first flow control port 111 adjacent, and preferably along, the 

first guide surface 92. Within the second flow control chamber 112, the flow control air 

10 flow is divided into two air streams which pass in opposite directions around the bore 

64 of the nozzle 16. Each of these air streams enters a respective one of the two straight 

sections of die second flow control chamber 112, and is conveyed in a substantially 

vertical direction up through each of these sections towards the upper curved section. 

As the air streams pass through the straight sections and the upper curved section of the 

15 second flow control chamber 112, air is emitted from the flow control port 113 adjacent, 

and preferably along, the second guide surface 94. The flow control air flows thus 

merge with the air emitted from the air outlet 18 to re-combine the air flow generated by 

the impeller. 

20 The air flow emitted from the air outlet 18 attaches to one of the first and second guide 

surfaces 92, 94. In this example, the dimensions of the nozzle 16 and the position of the 

air outlet 18 are selected to ensure that the air flow attaches automatically to one of the 

two guide surfaces when the control mechanism 120 is in its initial state. The air outlet 

18 is positioned so that the minimum distance W2 between the air outlet 18 and the first 

25 guide surface 92 is different from the minimum distance W3 between the air outlet 18 
and the second guide surface 94. The distances W2, W3 may take any selected size. In 

this example, each of these distances W2, W3 is also preferably in the range from 1 to 

3 mm, and is substantially constant around the bore axis X. The air outlet 18 is also 

positioned so that one of the guide surfaces 92, 94 is located closer than the other to an 

30 imaginary curved surface Pi extending about, and parallel to, the bore axis X and which 

passes centrally through the air outlet 18. This surface Pi is indicated in Figure 7, and 
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generally describes the profile of air emitted from the air outlet 18. In this example, the 

minimum distance W4 between the plane Pi and the first guide surface 92 is greater than 

the minimum distance W5 between the plane Pi and the second guide surface 94. 

5 As a result, when the fan assembly 10 is first switched on the air flow emitted from the 

nozzle 16 tends to attach to the second guide surface 94. The profile and the direction 

of the air flow as it is emitted from the nozzle 16 then depends on the shape of the 

second guide surface 94. As mentioned above, in this example the second guide surface 

94 curves towards the bore axis X of the nozzle 16 and so the air flow is emitted from 

3 0 the nozzle 16 with a profile which tapers inwardly towards the bore axis X along a path 

indicated at P2. 

The emission of the air flow from the air outlet 18 causes a secondary air flow to be 

generated by the entrainment of air from the external environment. Air is drawn into 

15 the air flow through the bore 64 of the nozzle 16, and from the environment both around 

and in front of the nozzle 16. This secondary air flow combines with the air flow 

emitted from the nozzle 16 to produce a combined, or total, air flow, or air current, 

projected forward from the fan assembly 10. With the air flow tapering inwardly 

towards the bore axis X, the surface area of its outer profile is relatively low, which in 

20 turn results in a relatively low entrainment of air from the region in front of the nozzle 

16 and a relatively low flow rate of air through the bore 64 of the nozzle 16, and so the 

combined air flow generated by the fan assembly 10 has a relatively low flow rate. 

However, for a given flow rate of a primary air flow generated by the impeller, 

decreasing the flow rate of the combined air flow generated by the fan assembly 10 is 

25 associated with an increase in the maximum velocity of the combined air flow 
experienced on a fixed plane located downstream from the nozzle. Together with the 

direction of the air flow towards the bore axis X, this make the combined air flow 

suitable for cooling rapidly a user located in front of the fan assembly. 

30 If the actuator 126 of the control mechanism 120 is operated to place the control 

mechanism 120 in its first state, the second valve body 124 moves away from the rear 
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surface 104 of the internal casing section 74 to maintain the air inlet 118 of the second 

flow control chamber 112 in an open state. Simultaneously, the first valve body 122 

moves towards the rear surface 104 to occlude the air inlet 116 of the first flow control 
chamber 110. As a result, only a single portion of the air flow is diverted away from the 

5 interior passage to form a flow control air flow which passes through the second flow 

control chamber 112. 

As discussed above, within the second flow control chamber 112, the flow control air 

flow is divided into two air streams which pass in opposite directions around the bore 

10 64 of the nozzle 16. Each of these air streams enters a respective one of the two straight 

sections of the second flow control chamber 112, and is conveyed in a substantially 

vertical direction up through each of these sections towards the upper curved section. 

As the air streams pass through the straight sections and the upper curved section of the 

second flow control chamber 112, air is emitted from the flow control port 113 adjacent, 

15 and preferably along, the second guide surface 94. The flow control air flow merges 

with the air emitted from the air outlet 18 to re-combine the air flow. However, as the 

passage of the air through the flow control port 111 is inhibited by the flow control 

mechanism 120 a relatively low pressure is created adjacent to the first guide surface 

92. The pressure differential thus created across the air flow generates a force which 

20 urges the air flow towards the first guide surface 92, which results in the air flow 

becoming detached from the second guide surface 94 and attached to the first guide 

surface 92. 

As mentioned above the first guide surface 92 curves away from the bore axis X of the 

25 nozzle 16 and so the air flow is emitted from the nozzle 16 with a profile which tapers 
outwardly away from the bore axis X along a path indicated at P3 in Figure 7. With the 

air flow now tapering outwardly away from the bore axis X, the surface area of its outer 

profile is relatively large, which in turn results in a relatively high entrainment of air 

from the region in front of the nozzle 16 and so, for a given flow rate of air generated by 

30 the impeller, the combined air flow generated by the fan assembly 10 has a relatively 

high flow rate. Thus, placing the control mechanism 120 in its first state has the result 
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of the fan assembly 10 generating a relatively wide flow of air through a room or an 

office. 

If the actuator 126 of the control mechanism 120 is then operated to place the control 

5 mechanism 120 in its second state, the second valve body 124 moves towards the rear 

surface 104 of the internal casing section 74 to occlude the air inlet 118 of the second 

flow control chamber 112. Simultaneously, the first valve body 122 moves away from 

the rear surface 104 to open the air inlet 116 of the first flow control chamber 110. As a 

result, a portion of the air flow is diverted away from the interior passage to form a flow 

10 control air flow which passes through the first flow control chamber 110. 

As discussed above, within the first flow control chamber 110, the flow control air flow 

is divided into two air streams which pass in opposite directions around the bore 64 of 

the nozzle 16. Each of these air streams enters a respective one of the two straight 

15 sections of the first flow control chamber 110, and is conveyed in a substantially 

vertical direction up through each of these sections towards the upper curved section. 

As the air streams pass through the straight sections and the upper curved section of the 

first flow control chamber 110, air is emitted from the flow control port 111 adjacent, 

and preferably along, the first guide surface 92. The flow control air flow merges with 

20 the air emitted from the air outlet 18 to re-combine the air flow. However, as the 

passage of the air through the flow control port 113 is inhibited by the flow control 

mechanism 120 the pressure differential across the air flow is reversed. This in turn 

generates a force which urges the air flow towards the second guide surface 94. This 

results in the air flow becoming detached from the first guide surface 92 and re-attached 

25 to the second guide surface 94. 

In addition to actuating the change in the state of the control mechanism 120, the main 

control circuit 36 may be configured to adjust automatically the speed of the motor 44 

depending on the selected state of the control mechanism 120. For example, the main 

30 control circuit 36 may be arranged to increase the speed of the motor 44 when the 

control mechanism 120 is placed in its first state to increase the speed of the air flow 
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emitted from the nozzle 16, and thereby promote a more rapid cooling of the room or 

other location in which the fan assembly 10 is located. 

Alternatively, or additionally, the main control circuit 36 may be arranged to decrease 

5 the speed of the motor 44 when the control mechanism 120 is placed in its second state 

to decrease the speed of the air flow emitted from the nozzle 16. This can be 

particularly beneficial when a heating element is located within the interior passage 84, 

in a manner as described in our co-pending patent application W02010/100453, the 

contents of which are incorporated herein by reference. Reducing the speed of a heated 

10 air flow directed towards a user can make the fan assembly 10 suitable for use as a "spot 

heater" for heating a user located directly in front of the nozzle 16. 

In summary, a nozzle for a fan assembly includes an air inlet, an air outlet, an interior 

passage for conveying air from the air inlet to the air outlet, an annular inner wall, and 

15 an outer wall extending about the inner wall. The interior passage is located between 

the inner wall and the outer wall. The inner wall at least partially defines a bore through 

which air from outside the nozzle is drawn by air emitted from the air outlet. A flow 

control port is located adjacent to the air outlet. A flow control chamber is provided for 

conveying air to the flow control port. A control mechanism selectively inhibits a flow 

20 of air through the flow control port to deflect an air flow emitted from the air outlet. 



MCSLIP 

25 

CLAIMS 

1. A nozzle for a fan assembly, the nozzle comprising: 
5 an air inlet; 

an air outlet; 
an interior passage for conveying air from the air inlet to the air outlet; 
an annular inner wall; 
an outer wall extending about the inner wall, the interior passage being located 

10 between the inner wall and the outer wall, the inner wall at least partially defining a 
bore through which air from outside the nozzle is drawn by air emitted from the air 
outlet; 

a flow control port located downstream from the air outlet; 
a flow control chamber for conveying air to the flow control port; and 

15 control means for selectively inhibiting a flow of air through the flow control 
port. 

2. A nozzle as claimed in claim 1, comprising a guide surface located adjacent to 
the air outlet. 

20 
3. A nozzle as claimed in claim 2, wherein the air outlet is arranged to direct an air 
flow over the guide surface. 

4. A nozzle as claimed in claim 2 or claim 3, wherein the flow control port is 

25 located between the air outlet and the guide surface. 

5. A nozzle as claimed in any of claims 2 to 4, wherein the guide surface tapers 
outwardly relative to an axis of the bore. 

30 6. A nozzle as claimed in any of claims 2 to 5, wherein the guide surface is curved. 
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7. A nozzle as claimed in any of claims 2 to 6, wherein the guide surface is convex 

in shape. 

8. A nozzle as claimed in any of claims 2 to 7, wherein the guide surface extends at 

5 least partially about the axis of the bore. 

9. A nozzle as claimed in any of claims 2 to 8, wherein the guide surface surrounds 

the axis of the bore. 

10 10. A nozzle as claimed in any preceding claim, wherein the flow control chamber is 

located in front of the interior passage. 

11. A nozzle as claimed in any preceding claim, wherein the interior passage 

surrounds the bore of the nozzle. 

15 

12. A nozzle as claimed in any preceding claim, wherein the air outlet extends at 

least partially about the bore. 

13. A nozzle as claimed in any preceding claim, wherein the air outlet has a curved 

20 section extending about the bore of the nozzle. 

14. A nozzle as claimed in any preceding claim, wherein the air outlet is in the form 

of a slot. 

25 15. A nozzle as claimed in any preceding claim, wherein the control means has a 

first state for inhibiting the passage of air through the flow control chamber, and a 

second state for permitting the passage of air through the flow control chamber. 

16. A nozzle as claimed in any preceding claim, wherein the control means 

30 comprises a valve body for occluding an air inlet of the flow control chamber, and an 

actuator for moving the valve body relative to the air inlet. 
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17. A nozzle as claimed in any preceding claim, wherein the flow control chamber 
extends at least partially about the bore axis. 

5 18. A nozzle as claimed in any preceding claim, wherein the flow control chamber 
surrounds the bore. 

19. A fan assembly comprising an impeller, a motor for rotating the impeller to 
generate an air flow, a nozzle as claimed in any preceding claim for receiving the air 

10 flow, and a controller for controlling the motor. 

20. A fan assembly as claimed in claim 19, wherein the controller is arranged to 
adjust automatically the speed of the motor when the control means is operated by a 
user. 

15 


