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FAN ASSEMBLY 

REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the priority of United King 
dom Application No. 09036856, ?led 4 Mar. 2009, the entire 
contents of Which are incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a fan assembly. In a 
preferred embodiment, the present invention relates to a 
domestic fan, such as a pedestal fan, for creating an air current 
in a room, of?ce or other domestic environment. 

BACKGROUND OF THE INVENTION 

[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 air 
How. The movement and circulation of the air ?oW 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 How 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 pedestal fans generally comprise a height adjustable 
pedestal supporting the drive apparatus and the set of blades 
for generating an air ?oW, usually in the range from 300 to 500 
l/ s. 

[0005] A disadvantage of this type of arrangement is that 
the air ?oW 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 prod 
uct and even from one individual fan machine to another. 
These variations result in the generation of an uneven or 
‘choppy’ air ?oW Which can be felt as a series of pulses of air 
and Which can be uncomfortable for a user. 
[0006] In a domestic environment 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. Pedestal fans 
tend to have a cage surrounding the blades to prevent injury 
from contact With the rotating blades, but such caged parts can 
be dif?cult to clean. Furthermore, due to the mounting of the 
drive apparatus and the rotary blades on the top of the pedes 
tal, the centre of gravity of a pedestal fan is usually located 
toWards the top of the pedestal. This can render the pedestal 
fan prone to falling if accidentally knocked unless the pedes 
tal is provided With a relatively Wide or heavy base, Which 
may be undesirable for a user. 

SUMMARY OF THE INVENTION 

[0007] The present invention provides a bladeless fan 
assembly comprising a noZZle and means for creating an air 
?oW through the noZZle, the noZZle comprising an interior 
passage, a mouth for receiving the air ?oW from the interior 
passage, and a surface located adjacent the mouth and over 
Which the mouth is arranged to direct the air ?oW, Wherein the 
noZZle is mounted on a height adjustable pedestal. 
[0008] Through use of a bladeless fan assembly an air cur 
rent can be generated Without the use of a bladed fan. In 
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comparison to a bladed fan assembly, the bladeless fan 
assembly leads to a reduction in both moving parts and com 
plexity. Furthermore, Without the use of a bladed fan to 
project the air current from the fan assembly, a relatively 
uniform air current can be generated and guided into a room 
or toWards a user. The air current can travel e?iciently out 

from the noZZle, losing little energy and velocity to turbu 
lence. 
[0009] The term ‘bladeless’ is used to describe a fan assem 
bly in Which air How is emitted or projected forWard from the 
fan assembly Without the use of moving blades. Conse 
quently, a bladeless fan assembly can be considered to have 
an output area, or emission Zone, absent moving blades from 
Which the air How is directed toWards a user or into a room. 

The output area of the bladeless fan assembly may be sup 
plied With a primary air ?oW generated by one of a variety of 
different sources, such as pumps, generators, motors or other 
?uid transfer devices, and Which may include a rotating 
device such as a motor rotor and/or a bladed impeller for 
generating the air How. The generated primary air How can 
pass from the room space or other environment outside the fan 
assembly through the telescopic duct to the noZZle, and then 
back out to the room space through the mouth of the noZZle. 

[0010] Hence, the description of a fan assembly as blade 
less 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 func 
tions can include lighting, adjustment and oscillation of the 
fan assembly. 
[0011] The shape of the noZZle of a fan assembly is not 
constrained by the requirement to include space for a bladed 
fan. Preferably, the noZZle surrounds the opening. The noZZle 
may be an annular noZZle Which preferably has a height in the 
range from 200 to 600 mm, more preferably in the range from 
250 to 500 mm. 

[0012] Preferably, the mouth of the noZZle extends about 
the opening, and is preferably annular. The noZZle preferably 
comprises an inner casing section and an outer casing section 
Which de?ne the mouth of the noZZle. Each section is prefer 
ably forrned from a respective annular member, but each 
section may be provided by a plurality of members connected 
together or otherWise assembled to form that section. The 
outer casing section is preferably shaped so as to partially 
overlap the inner casing section. This can enable an outlet of 
the mouth to be de?ned betWeen overlapping portions of the 
external surface of the inner casing section and the internal 
surface of the outer casing section of the noZZle. The outlet is 
preferably in the form of a slot, preferably having a Width in 
the range from 0.5 to 5 mm. 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 assist in maintaining a substantially uniform 
outlet Width about the opening. The spacers are preferably 
evenly spaced along the outlet. 
[0013] The interior passage is preferably continuous, more 
preferably annular, and is preferably shaped to divide the air 
?oW into tWo air streams Which How in opposite directions 
around the opening. The interior passage is preferably also 
de?ned by the inner casing section and the outer casing sec 
tion of the noZZle. 
[0014] The fan assembly preferably comprises means for 
oscillating the noZZle so that the air current is sWept over an 
arc, preferably in the range from 60 to 120°. For example, a 
base of the pedestal may comprise means for oscillating an 
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upper part of the base, to Which the nozzle is connected, 
relative to a loWer part of the base. 

[0015] As mentioned above, the noZZle comprises a surface 
located adjacent the mouth and over Which the mouth is 
arranged to direct the air ?oW emitted therefrom. This surface 
is preferably a Coanda surface, and the external surface of the 
inner casing section of the noZZle is preferably shaped to 
de?ne the Coanda surface. The Coanda surface preferably 
extends about the opening. A Coanda surface is a type of 
surface over Which ?uid ?oW exiting an output ori?ce close to 
the surface exhibits the Coanda effect. The ?uid tends to How 
over the surface closely, almost ‘clinging to’ or ‘hugging’ the 
surface. The Coanda effect is already a proven, Well docu 
mented method of entrainment in Which a primary air How is 
directed over a Coanda surface. A description of the features 
of a Coanda surface, and the effect of ?uid ?oW over a Coanda 
surface, can be found in articles such as Reba, Scienti?c 
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. 

[001 6] In the present invention an air ?oW created by the fan 
assembly enters the noZZle. In the folloWing description this 
air How Will be referred to as primary air How. The primary air 
How is emitted from the mouth of the noZZle and passes over 
the Coanda surface. The primary air ?oW entrains air sur 
rounding the mouth of the noZZle, Which acts as an air ampli 
?er to supply both the primary air How and the entrained air to 
the user. The entrained air Will be referred to here as a sec 
ondary air How. The secondary air How 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 de?ned by the noZZle. The primary air ?oW 
directed over the Coanda surface combined With the entrained 
secondary air ?oW equates to a total air ?oW emitted or pro 
jected forWard from the opening de?ned by the noZZle. Pref 
erably, the entrainment of air surrounding the mouth of the 
noZZle is such that the primary air How is ampli?ed by at least 
?ve times, more preferably by at least ten times, While a 
smooth overall output is maintained. The maximum air How 
of the air current generated by the fan assembly is preferably 
in the range from 300 to 800 litres per second, more prefer 
ably in the range from 400 to 700 litres per second. 

[0017] Preferably, the noZZle comprises a diffuser surface 
located doWnstream of the Coanda surface. The external sur 
face of the inner casing section of the noZZle is preferably 
shaped to de?ne the diffuser surface. 

[0018] The noZZle is mounted on an adjustable pedestal. 
Preferably, the pedestal houses said means for creating an air 
How so that the fan assembly has a compact appearance. The 
pedestal may comprise a duct for conveying the air How to the 
noZZle. Thus, the pedestal may serve both to support the 
noZZle through Which an air ?oW created by the fan assembly 
is emitted and to convey the created air How to the noZZle. The 
means for creating an air ?oW through the noZZle may be 
located toWards the bottom of the pedestal, thereby loWering 
the centre of gravity of the fan assembly in comparison to 
prior art pedestal fans Where a bladed fan and drive apparatus 
for the bladed fan are connected to the top of the pedestal and 
rendering the fan assembly less prone to falling over if 
knocked. For example, in a preferred embodiment the pedes 
tal comprises a base housing said means for creating an air 
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How, With the duct extending betWeen the base and the noZZle. 
Alternatively, the means for creating an air How may be 
located Within the duct. 
[0019] Preferably the means for creating an air ?oW 
through the noZZle comprises an impeller, a motor for rotating 
the impeller, and a diffuser located doWnstream from the 
impeller. The impeller is preferably a mixed ?oW impeller. 
The motor is preferably a DC brushless motor to avoid fric 
tional losses and carbon debris from the brushes used in a 
traditional brushed motor. Reducing carbon debris and emis 
sions is advantageous in a clean or pollutant sensitive envi 
ronment such as a hospital or around those With allergies. 
While induction motors, Which are generally used in pedestal 
fans, also have no brushes, a DC brushless motor can provide 
a much Wider range of operating speeds than an induction 
motor. 

[0020] The diffuser may comprise a plurality of spiral 
vanes, resulting in the emission of a spiraling air ?oW from the 
diffuser. As the air ?oW through the duct Will generally be in 
an axial or longitudinal direction, the fan assembly preferably 
comprises means for guiding the air ?oW emitted from the 
diffuser into the duct. This can reduce conductance losses 
Within the fan assembly. The air ?oW guiding means prefer 
ably comprises a plurality of vanes each for guiding a respec 
tive portion of the air ?oW emitted from the diffuser toWards 
the duct. These vanes may be located on the internal surface 
of an air guiding member mounted over the diffuser, and are 
preferably substantially evenly spaced. The air ?oW guiding 
means may also comprise a plurality of radial vanes located at 
least partially Within the duct, With each of the radial vanes 
adjoining a respective one of the plurality of vanes. These 
radial vanes may de?ne a plurality of axial or longitudinal 
channels Within the duct Which each receive a respective 
portion of the air ?oW from channels de?ned by the plurality 
of vanes. These portions of the air ?oW preferably merge 
together Within the duct. 
[0021] The duct may comprise a base mounted on the base 
of the pedestal, and a plurality of tubular members connected 
to the base of the duct. The curved vanes may be located at 
least partially Within the base of the duct. The axial vanes may 
be located at least partially Within means for connecting one 
of the tubular members to the base of the duct. The connecting 
means may comprise an air pipe or other tubular member for 
receiving one of the tubular members. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] An embodiment of the present invention Will noW be 
described, by Way of example only, With reference to the 
accompanying draWings, in Which: 
[0023] FIG. 1 is a perspective vieW of a fan assembly, in 
Which a telescopic duct of the fan assembly is in a fully 
extended con?guration; 
[0024] FIG. 2 is another perspective vieW of the fan assem 
bly of FIG. 1, in Which the telescopic duct of the fan assembly 
is in a retracted position; 
[0025] FIG. 3 is a sectional vieW of the base of the pedestal 
ofthe fan assembly of FIG. 1; 
[0026] FIG. 4 is an exploded vieW of the telescopic duct of 
the fan assembly of FIG. 1; 
[0027] FIG. 5 is a side vieW ofthe duct of FIG. 4 in a fully 
extended con?guration; 
[0028] FIG. 6 is a sectional vieW of the duct taken along line 
A-A in FIG. 5; 



US 2010/0226749 A1 

[0029] FIG. 7 is a sectional vieW of the duct taken along line 
B-B in FIG. 5; 
[0030] FIG. 8 is a perspective vieW of the duct of FIG. 4 in 
a fully extended con?guration, With part of the lower tubular 
member cut aWay; 
[0031] FIG. 9 is an enlarged vieW of part of FIG. 8, With 
various parts of the duct removed; 
[0032] FIG. 10 is a side vieW of the duct of FIG. 4 in a 
retracted con?guration; 
[0033] FIG. 11 is a sectional vieW of the duct taken along 
line C-C in FIG. 10; 
[0034] FIG. 12 is an exploded vieW ofthe noZZle ofthe fan 
assembly of FIG. 1; 
[0035] FIG. 13 is a front vieW of the noZZle of FIG. 12; 
[0036] FIG. 14 is a sectional vieW of the noZZle, taken along 
line P-P in FIG. 13; and 
[0037] FIG. 15 is an enlarged vieW of area R indicated in 
FIG. 14. 

DETAILED DESCRIPTION OF THE INVENTION 

[0038] FIGS. 1 and 2 illustrate perspective vieWs of an 
embodiment of a fan assembly 10. In this embodiment, the 
fan assembly 10 is a bladeless fan assembly, and is in the form 
of a domestic pedestal fan comprising a height adjustable 
pedestal 12 and a noZZle 14 mounted on the pedestal 12 for 
emitting air from the fan assembly 10. The pedestal 12 com 
prises a ?oor-standing base 16 and a height-adjustable stand 
in the form of a telescopic duct 18 extending upWardly from 
the base 16 for conveying a primary air ?oW from the base 16 
to the noZZle 14. 
[0039] The base 16 of the pedestal 12 comprises a substan 
tially cylindrical motor casing portion 20 mounted on a sub 
stantially cylindrical loWer casing portion 22. The motor cas 
ing portion 20 and the loWer casing portion 22 preferably have 
substantially the same external diameter so that the external 
surface of the motor casing portion 20 is substantially ?ush 
With the external surface of the loWer casing portion 22. The 
loWer casing portion 22 is mounted optionally on a ?oor 
standing, disc-shaped base plate 24, and comprises a plurality 
of user-operable buttons 26 and a user-operable dial 28 for 
controlling the operation of the fan assembly 10. The base 16 
further comprises a plurality of air inlets 30, Which in this 
embodiment are in the form of apertures formed in the motor 
casing portion 20 and through Which a primary air How is 
draWn into the base 16 from the external environment. In this 
embodiment the base 16 of the pedestal 12 has a height in the 
range from 200 to 300 mm, and the motor casing portion 20 
has a diameter in the range from 100 to 200 mm. The base 
plate 24 preferably has a diameter in the range from 200 to 
300 mm. 

[0040] The telescopic duct 18 of the pedestal 12 is move 
able betWeen a fully extended con?guration, as illustrated in 
FIG. 1, and a retracted con?guration, as illustrated in FIG. 2. 
The duct 18 comprises a substantially cylindrical base 32 
mounted on the base 12 of the fan assembly 10, an outer 
tubular member 34 Which is connected to, and extends 
upWardly from, the base 32, and an inner tubular member 36 
Which is located partially Within the outer tubular member 34. 
A connector 37 connects the noZZle 14 to the open upper end 
of the inner tubular member 36 of the duct 18. The inner 
tubular member 3 6 is slidable relative to, and Within, the outer 
tubular member 34 betWeen a fully extended position, as 
illustrated in FIG. 1, and a retracted position, as illustrated in 
FIG. 2. When the inner tubular member 36 is in the fully 
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extended position, the fan assembly 10 preferably has a 
height in the range from 1200 to 1600 mm, Whereas When the 
inner tubular member 36 is in the retracted position, the fan 
assembly 10 preferably has a height in the range from 900 to 
1300 mm. To adjust the height of the fan assembly 10, the user 
may grasp an exposed portion of the inner tubular member 36 
and slide the inner tubular member 36 in either an upWard or 
a doWnWard direction as desired so that noZZle 14 is at the 
desired vertical position. When the inner tubular member 36 
is in its retracted position, the user may grasp the connector 37 
to pull the inner tubular member 36 upWards. 
[0041] The noZZle 14 has an annular shape, extending about 
a central axis X to de?ne an opening 38. The noZZle 14 
comprises a mouth 40 located toWards the rear of the noZZle 
14 for emitting the primary air ?oW from the fan assembly 10 
and through the opening 38. The mouth 40 extends about the 
opening 38, and is preferably also annular. The inner periph 
ery of the noZZle 14 comprises a Coanda surface 42 located 
adjacent the mouth 40 and over Which the mouth 40 directs 
the air emitted from the fan assembly 10, a diffuser surface 44 
located doWnstream of the Coanda surface 42 and a guide 
surface 46 located doWnstream of the diffuser surface 44. The 
diffuser surface 44 is arranged to taper aWay from the central 
axis X of the opening 38 in such a Way so as to assist the How 
of air emitted from the fan assembly 10. The angle subtended 
betWeen the diffuser surface 44 and the central axis X of the 
opening 38 is in the range from 5 to 25°, and in this example 
is around 7°. The guide surface 46 is arranged at an angle to 
the diffuser surface 44 to further assist the ef?cient delivery of 
a cooling air ?oW from the fan assembly 10. The guide surface 
46 is preferably arranged substantially parallel to the central 
axis X of the opening 38 to present a substantially ?at and 
substantially smooth face to the air ?oW emitted from the 
mouth 40. A visually appealing tapered surface 48 is located 
doWnstream from the guide surface 46, terminating at a tip 
surface 50 lying substantially perpendicular to the central 
axis X of the opening 38. The angle subtended betWeen the 
tapered surface 48 and the central axis X of the opening 38 is 
preferably around 45°. In this embodiment, the noZZle 14 has 
a height in the range from 400 to 600 mm. 

[0042] FIG. 3 illustrates a sectional vieW through the base 
16 of the pedestal 12. The loWer casing portion 22 of the base 
16 houses a controller, indicated generally at 52, for control 
ling the operation of the fan assembly 10 in response to 
depression of the user operable buttons 26 shoWn in FIGS. 1 
and 2, and/or manipulation of the user operable dial 28. The 
loWer casing portion 22 may optionally comprise a sensor 54 
for receiving control signals from a remote control (not 
shoWn), and for conveying these control signals to the con 
troller 52. These control signals are preferably infrared sig 
nals. The sensor 54 is located behind a WindoW 55 through 
Which the control signals enter the loWer casing portion 22 of 
the base 16. A light emitting diode (not shoWn) may be pro 
vided for indicating Whether the fan assembly 10 is in a 
stand-by mode. The loWer casing portion 22 also houses a 
mechanism, indicated generally at 56, for oscillating the 
motor casing portion 20 of the base 16 relative to the loWer 
casing portion 22 of the base 16. The oscillating mechanism 
56 comprises a rotatable shaft 5611 Which extends from the 
loWer casing portion 22 into the motor casing portion 20. The 
shaft 56a is supported Within a sleeve 56b connected to the 
loWer casing portion 22 by bearings to alloW the shaft 56a to 
rotate relative to the sleeve 56b. One end of the shaft 56a is 
connected to the central portion of an annular connecting 
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plate 560, Whereas the outer portion of the connecting plate 
560 is connected to the base of the motor casing portion 20. 
This allows the motor casing portion 20 to be rotated relative 
to the loWer casing portion 22. The oscillating mechanism 56 
also comprises a motor (not shoWn) located Within the loWer 
casing portion 22 Which operates a crank arm mechanism, 
indicated generally at 56d, Which oscillates the base of the 
motor casing portion 20 relative to an upper portion of the 
loWer casing portion 22. Crack arm mechanisms for oscillat 
ing one part relative to another are generally Well known, and 
so Will not be described here. The range of each oscillation 
cycle of the motor casing portion 20 relative to the loWer 
casing portion 22 is preferably betWeen 60° and 120°, and in 
this embodiment is around 90°. In this embodiment, the oscil 
lating mechanism 56 is arranged to perform around 3 to 5 
oscillation cycles per minute. Amains poWer cable 58 extends 
through an aperture formed in the loWer casing portion 22 for 
supplying electrical poWer to the fan assembly 10. 
[0043] The motor casing portion 20 comprises a cylindrical 
grille 60 in Which an array of apertures 62 is formed to provide 
the air inlets 30 of the base 16 of the pedestal 12. The motor 
casing portion 20 houses an impeller 64 for draWing the 
primary air ?oW through the apertures 62 and into the base 16. 
Preferably, the impeller 64 is in the form of a mixed ?oW 
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 52 in response to user manipulation 
of the dial 28 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 frusto-conical impeller housing 76 
connected to the motor casing portion 20. The impeller 64 and 
the impeller housing 76 are shaped so that the impeller 64 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 air ?oW into the impeller housing 76. 
[0044] Preferably, the base 16 of the pedestal 12 further 
comprises silencing foam for reducing noise emissions from 
the base 16. In this embodiment, the motor casing portion 20 
of the base 16 comprises a ?rst annular foam member 80 
located beneath the grille 60, and a second annular foam 
member 82 located betWeen the impeller housing 76 and the 
inlet member 78. 

[0045] The telescopic duct 18 of the pedestal 12 Will noW be 
described in more detail With reference to FIGS. 4 to 11. The 
base 32 of the duct 18 comprises a substantially cylindrical 
side Wall 102 and an annular upper surface 104 Which is 
substantially orthogonal to, and preferably integral With, the 
side Wall 102. The side Wall 102 preferably has substantially 
the same external diameter as the motor casing portion 20 of 
the base 16, and is shaped so that the external surface of the 
side Wall 102 is substantially ?ush With the external surface of 
the motor casing portion 20 of the base 16 When the duct 18 is 
connected to the base 16. The base 32 further comprises a 
relatively short air pipe 106 extending upWardly from the 
upper surface 104 for conveying the primary air ?oW into the 
outer tubular member 34 of the duct 18. The air pipe 106 is 
preferably substantially co-axial With the side Wall 102, and 
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has an external diameter Which is slightly smaller than the 
internal diameter of the outer tubular member 34 of the duct 
18 to enable the air pipe 106 to be fully inserted into the outer 
tubular member 34 of the duct 18. A plurality of axially 
extending ribs 108 may be located on the outer surface of the 
air pipe 106 for forming an interference ?t With the outer 
tubular member 34 of the duct 18 and thereby secure the outer 
tubular member 34 to the base 32. An annular sealing member 
110 is located over the upper end of the air pipe 106 to form 
an air-tight seal betWeen the outer tubular member 34 and the 
air pipe 106. 
[0046] The duct 18 comprises a domed air guiding member 
114 for guiding the primary air ?oW emitted from the diffuser 
74 into the air pipe 106. The air guiding member 114 has an 
open loWer end 116 for receiving the primary air ?oW from 
the base 16, and an open upper end 118 for conveying the 
primary air ?oW into the air pipe 106. The air guiding member 
114 is housed Within the base 32 of the duct 18. The air 
guiding member 114 is connected to the base 32 by means of 
co-operating snap-?t connectors 120 located on the base 32 
and the air guiding member 114. A second annular sealing 
member 121 is located about the open upper end 118 for 
forming an air-tight sealing betWeen the base 32 and the air 
guiding member 114. As illustrated in FIG. 3, the air guiding 
member 114 is connected to the open upper end of the motor 
casing portion 20 of the base 16, for example by means of 
co-operating snap-?t connectors 123 or screW-threaded con 
nectors located on the air guiding member 114 and the motor 
casing portion 20 of the base 16. Thus, the air guiding mem 
ber 114 serves to connect the duct 18 to the base 16 of the 
pedestal 12. 
[0047] A plurality of air guiding vanes 122 are located on 
the inner surface of the air guiding member 114 for guiding 
the spiraling air ?oW emitted from the diffuser 74 into the air 
pipe 106. In this example, the air guiding member 114 com 
prises seven air guiding vanes 122 Which are evenly spaced 
about the inner surface of the air guiding member 114. The air 
guiding vanes 122 meet at the centre of the open upper end 
118 of the air guiding member 114, and thus de?ne a plurality 
of air channels 124 Within the air guiding member 114 each 
for guiding a respective portion of the primary air ?oW into 
the air pipe 106. With particular reference to FIG. 4, seven 
radial air guiding vanes 126 are located Within the air pipe 
106. Each of these radial air guiding vanes 126 extends along 
substantially the entire length of the air pipe 126, and adjoins 
a respective one of the air guiding vanes 122 When the air 
guiding member 114 is connected to the base 32. The radial 
air guiding vanes 126 thus de?ne a plurality of axially-ex 
tending air channels 128 Within the air pipe 106 Which each 
receive a respective portion of the primary air ?oW from a 
respective one of the air channels 124 Within the air guiding 
member 114, and Which convey that portion of the primary 
?oW axially through the air pipe 106 and into the outer tubular 
member 34 of the duct 18. Thus, the base 32 and the air 
guiding member 114 of the duct 18 serve to convert the 
spiraling air ?oW emitted from the diffuser 74 into an axial air 
?oW Which passes through the outer tubular member 34 and 
the inner tubular member 36 to the noZZle 14. A third annular 
sealing member 129 may be provided for forming an air-tight 
seal betWeen the air guiding member 114 and the base 32 of 
the duct 18. 

[0048] A cylindrical upper sleeve 130 is connected, for 
example using an adhesive or through an interference ?t, to 
the inner surface of the upper portion of the outer tubular 



US 2010/0226749 A1 

member 34 so that the upper end 132 of the upper sleeve 130 
is level With the upper end 134 of the outer tubular member 
34. The upper sleeve 130 has an internal diameter Which is 
slightly greater than the external diameter of the inner tubular 
member 36 to alloW the inner tubular member 36 to pass 
through the upper sleeve 13 0. A third annular sealing member 
136 is located on the upper sleeve 130 for forming an air-tight 
seal With the inner tubular member 36. The third annular 
sealing member 136 comprises an annular lip 138 Which 
engages the upper end 132 of the outer tubular member 34 to 
form an air-tight seal betWeen the upper sleeve 130 and the 
outer tubular member 34. 

[0049] A cylindrical loWer sleeve 140 is connected, for 
example using an adhesive or through an interference ?t, to 
the outer surface of the loWer portion of the inner tubular 
member 36 so that the loWer end 142 of the inner tubular 
member 36 is located betWeen the upper end 144 and the 
loWer end 146 of the loWer sleeve 140. The upper end 144 of 
the loWer sleeve 140 has substantially the same external diam 
eter as the loWer end 148 of the upper sleeve 130. Thus, in the 
fully extended position of the inner tubular member 36 the 
upper end 144 of the loWer sleeve 140 abuts the loWer end 148 
of the upper sleeve 130, thereby preventing the inner tubular 
member 3 6 from being WithdraWn fully from the outer tubular 
member 34. In the retracted position of the inner tubular 
member 36, the loWer end 146 of the loWer sleeve 140 abuts 
the upper end of the air pipe 106. 
[0050] A mainspring 150 is coiled around an axle 152 
Which is rotatably supported between inWardly extending 
arms 154 of the loWer sleeve 140 of the duct 18, as illustrated 
in FIG. 7. With reference to FIG. 8, the mainspring 150 
comprises a steel strip Which has a free end 156 ?xedly 
located betWeen the external surface of the upper sleeve 130 
and the internal surface of the outer tubular member 34. 
Consequently, the mainspring 150 is unWound from the axle 
152 as the inner tubular member 36 is loWered from the fully 
extended position, as illustrated in FIGS. 5 and 6, to the 
retracted position, as illustrated in FIGS. 10 and 11. The 
elastic energy stored Within the mainspring 150 acts as a 
counter-Weight for maintaining a user- selected position of the 
inner tubular member 36 relative to the outer tubular member 
34. 

[0051] Additional resistance to the movement of the inner 
tubular member 36 relative to the outer tubular member 34 is 
provided by a spring-loaded, arcuate band 158, preferably 
formed from plastics material, located Within an annular 
groove 160 extending circumferentially about the loWer 
sleeve 140. With reference to FIGS. 7 and 9, the band 158 
does not extend fully about the loWer sleeve 140, and so 
comprises tWo opposing ends 161. Each end 161 of the band 
158 comprises a radially inner portion 16111 which is received 
Within an aperture 162 formed in the loWer sleeve 140. A 
compression spring 164 is located betWeen the radially inner 
portions 16111 of the ends 161 of the band 158 to urge the 
external surface of the band 158 against the internal surface of 
the outer tubular member 34, thereby increasing the frictional 
forces Which resist movement of the inner tubular member 3 6 
relative to the outer tubular member 34. 

[0052] The band 158 further comprises a grooved portion 
166, Which in this embodiment is located opposite to the 
compression spring 164, Which de?nes an axially extending 
groove 167 on the external surface of the band 158. The 
groove 167 of the band 158 is located over a raised rib 168 
Which extends axially along the length of its internal surface 
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of the outer tubular member 34. The groove 167 has substan 
tially the same angular Width and radial depth as the raised rib 
168 to inhibit relative rotation betWeen the inner tubular 
member 36 and the outer tubular member 34. 

[0053] The noZZle 14 of the fan assembly 10 Will noW be 
described With reference to FIGS. 12 to 15. The noZZle 14 
comprises an annular outer casing section 200 connected to 
and extending about an annular inner casing section 202. 
Each of these sections may be formed from a plurality of 
connected parts, but in this embodiment each of the outer 
casing section 200 and the inner casing section 202 is formed 
from a respective, single moulded part. The inner casing 
section 202 de?nes the central opening 38 of the noZZle 14, 
and has an external peripheral surface 203 Which is shaped to 
de?ne the Coanda surface 42, diffuser surface 44, guide sur 
face 46 and tapered surface 48. 
[0054] The outer casing section 200 and the inner casing 
section 202 together de?ne an annular interior passage 204 of 
the noZZle 14. Thus, the interior passage 204 extends about 
the opening 38. The interior passage 204 is bounded by the 
internal peripheral surface 206 of the outer casing section 200 
and the internal peripheral surface 208 of the inner casing 
section 202. The base of the outer casing section 200 com 
prises an aperture 210. 
[0055] The connector 37 Which connects the noZZle 14 to 
the open upper end 170 of the inner tubular member 36 of the 
duct 18 comprises a tilting mechanism for tilting the noZZle 
12 relative to the pedestal 14. The tilting mechanism com 
prises an upper member Which is in the form of a plate 300 
Which is ?xedly located Within the aperture 210. Optionally, 
the plate 300 may be integral With the outer casing section 
200. The plate 300 comprises a circular aperture 302 through 
Which the primary air ?oW enters the interior passage 204 
from the telescopic duct 18. The connector 37 further com 
prises a loWer member in the form of an air pipe 304 Which is 
at least partially inserted through the open upper end 170 of 
the inner tubular member 36. This air pipe 304 has substan 
tially the same internal diameter as the circular aperture 302 
formed in the upper plate 3 00 of the connector 37. If required, 
an annular sealing member may be provided for forming an 
air-tight seal betWeen the inner surface of the inner tubular 
member 36 and the outer surface of the air pipe 304, and 
inhibits the WithdraWal of the air pipe 304 from the inner 
tubular member 36. The plate 300 is pivotably connected to 
the air pipe 304 using a series of connectors indicated gener 
ally at 306 in FIG. 12 and Which are covered by end caps 308. 
A ?exible hose 310 extends betWeen the air pipe 304 and the 
plate 300 for conveying air therebetWeen. The ?exible hose 
310 may be in the form of an annular belloWs sealing element. 
A ?rst annular sealing member 312 forms an air-tight seal 
betWeen the hose 310 and the air pipe 304, and a second 
annular sealing member 314 forms an air-tight seal betWeen 
the hose 310 and the plate 300. To tilt the noZZle 12 relative to 
the pedestal 14, the user simply pulls or pushes the noZZle 12 
to cause the hose 310 to bend to alloW the plate 300 to move 
relative to the air pipe 304. 
[0056] The force required to move the noZZle 12 depends 
on the tightness of the connection betWeen the plate 300 and 
the air pipe 304, and is preferably in the range from 2 to 4 N. 
The noZZle 12 is preferably moveable Within a range of 110° 
from an untilted position, in Which the axis X is substantially 
horiZontal, to a fully tilted position. As the noZZle 12 is tilted 
relative to the pedestal 14, the axis X is sWept along a sub 
stantially vertical plane. 
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[0057] The mouth 40 of the nozzle 14 is located towards the 
rear of the nozzle 10. The mouth 40 is de?ned by overlapping, 
or facing, portions 212, 214 of the internal peripheral surface 
206 of the outer casing section 200 and the external peripheral 
surface 203 of the inner casing section 202, respectively. In 
this example, the mouth 40 is substantially annular and, as 
illustrated in FIG. 15, has a substantially U-shaped cross 
section When sectioned along a line passing diametrically 
through the nozzle 14. In this example, the overlapping por 
tions 212, 214 of the internal peripheral surface 206 of the 
outer casing section 200 and the external peripheral surface 
203 of the inner casing section 202 are shaped so that the 
mouth 40 tapers toWards an outlet 216 arranged to direct the 
primary ?oW over the Coanda surface 42. The outlet 216 is in 
the form of an annular slot, preferably having a relatively 
constant Width in the range from 0.5 to 5 mm. In this example 
the outlet 216 has a Width in the range from 0.5 to 1.5 mm. 
Spacers may be spaced about the mouth 40 for urging apart 
the overlapping portions 212, 214 of the internal peripheral 
surface 206 of the outer casing section 200 and the external 
peripheral surface 203 of the inner casing section 202 to 
maintain the Width of the outlet 216 at the desired level. These 
spacers may be integral With either the internal peripheral 
surface 206 of the outer casing section 200 or the external 
peripheral surface 203 of the inner casing section 202. 
[0058] To operate the fan assembly 10, the user depresses 
an appropriate one of the buttons 26 on the base 16 of the 
pedestal 12, in response to Which the controller 52 activates 
the motor 68 to rotate the impeller 64. The rotation of the 
impeller 64 causes a primary air How to be draWn into the base 
16 of the pedestal 12 through the apertures 62 of the grille 60. 
Depending on the speed of the motor 68, the primary air How 
may be betWeen 20 and 40 litres per second. The primary air 
?oW passes sequentially through the impeller housing 76 and 
the diffuser 74. The spiral form of the blades of the diffuser 74 
causes the primary air How to be exhausted from the diffuser 
74 in the form of spiraling air How. The primary air ?oW enters 
the air guiding member 114, Wherein the curved air guiding 
vanes 122 divide the primary air ?oW into a plurality of 
portions, and guide each portion of the primary air ?oW into a 
respective one of the axially-extending air channels 128 
Within the airpipe 106 of the base 32 of the telescopic duct 18. 
The portions of the primary air ?oW merge into an axial air 
?oW as they are emitted from the air pipe 106. The primary air 
?oW passes upWards through the outer tubular member 34 and 
the inner tubular member 36 of the duct 18, and through the 
connector 37 to enter the interior passage 86 of the nozzle 14. 

[0059] Within the nozzle 14, the primary air How is divided 
into tWo air streams Which pass in opposite directions around 
the central opening 38 of the nozzle 14.As the air streams pass 
through the interior passage 204, air enters the mouth 40 of 
the nozzle 14. The air ?oW into the mouth 40 is preferably 
substantially even about the opening 38 of the nozzle 14. 
Within the mouth 40, the How direction of the air stream is 
substantially reversed. The air stream is constricted by the 
tapering section of the mouth 40 and emitted through the 
outlet 216. 

[0060] The primary air ?oW emitted from the mouth 40 is 
directed over the Coanda surface 42 of the nozzle 14, causing 
a secondary air How to be generated by the entrainment of air 
from the external environment, speci?cally from the region 
around the outlet 216 of the mouth 40 and from around the 
rear of the nozzle 14. This secondary air ?oW passes through 
the central opening 38 of the nozzle 14, Where it combines 
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With the primary air How to produce a total air ?oW, or air 
current, projected forWard from the nozzle 14. Depending on 
the speed of the motor 68, the mass ?oW rate of the air current 
projected forWard from the fan assembly 10 may be up to 400 
litres per second, preferably up to 600 litres per second, and 
more preferably up to 800 litres per second, and the maximum 
speed of the air current may be in the range from 2.5 to 4.5 
m/ s. 

[0061] The even distribution of the primary air ?oW along 
the mouth 40 of the nozzle 14 ensures that the air ?oW passes 
evenly over the diffuser surface 44. The diffuser surface 44 
causes the mean speed of the air How to be reduced by moving 
the air ?oW through a region of controlled expansion. The 
relatively shalloW angle of the diffuser surface 44 to the 
central axis X of the opening 38 alloWs the expansion of the 
air How to occur gradually. A harsh or rapid divergence Would 
otherWise cause the air How to become disrupted, generating 
vortices in the expansion region. Such vortices can lead to an 
increase in turbulence and associated noise in the air ?oW 
Which can be undesirable, particularly in a domestic product 
such as a fan. The air ?oW projected forWards beyond the 
diffuser surface 44 can tend to continue to diverge. The pres 
ence of the guide surface 46 extending substantially parallel 
to the central axis X of the opening 38 further converges the 
air ?oW. As a result, the air How can travel ef?ciently out from 
the nozzle 14, enabling the air How can be experienced rap 
idly at a distance of several metres from the fan assembly 10. 

1. A bladeless fan assembly comprising a nozzle and a 
device for creating an air ?oW through the nozzle, the nozzle 
comprising an interior passage, a mouth for receiving the air 
?oW from the interior passage, and a surface located adjacent 
the mouth and over Which the mouth is arranged to direct the 
air ?oW, Wherein the nozzle is mounted on a height adjustable 
pedestal. 

2. The fan assembly of claim 1, Wherein the pedestal 
houses said device for creating an air How. 

3. The fan assembly of claim 2, Wherein the pedestal com 
prises a duct for conveying the air How to the nozzle. 

4. The fan assembly of claim 3, Wherein the pedestal com 
prises a base housing said device for creating an air How, and 
Wherein the duct extends betWeen the base and the nozzle. 

5. The fan assembly of claim 4, Wherein said device for 
creating an air ?oW comprises an impeller, a motor for rotat 
ing the impeller, and a diffuser located doWnstream from the 
impeller. 

6. The fan assembly of claim 5, comprising a plurality of 
vanes for guiding the air ?oW emitted from the diffuser into 
the duct. 

7. The fan assembly of claim 5, comprising a plurality of 
vanes each for guiding a respective portion of the air ?oW 
emitted from the diffuser toWards the duct. 

8. The fan assembly of claim 7, comprising a plurality of 
radial vanes located at least partially Within the duct, each of 
the radial vanes adjoining a respective one of the plurality of 
vanes. 

9. The fan assembly of claim 1, Wherein the interior pas 
sage is shaped to divide the received air ?oW into tWo air 
streams each ?oWing along a respective side of the opening. 

10. The fan assembly of claim 1, Wherein the interior 
passage is continuous. 
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11. The fan assembly of claim 1, wherein the interior 
passage is substantially annular. 

12. The fan assembly of claim 1, Wherein the mouth 
extends about the opening, and is preferably concentric With 
the interior passage. 

13. The fan assembly of claim 1, Wherein the noZZle com 
prises an inner casing section and an outer casing section 
Which together de?ne the interior passage and the mouth. 

14. The fan assembly of claim 13, Wherein the mouth 
comprises an outlet located betWeen an external surface of the 
inner casing section of the noZZle and an internal surface of 
the outer casing section of the noZZle. 
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15. The fan assembly of claim 14, Wherein the outlet is in 
the form of a slot extending at least partially about the open 
ing. 

16. The fan assembly of claim 14, Wherein the outlet has a 
Width in the range from 0.5 to 5 mm. 

17. The fan assembly of claim 1, Wherein the surface com 
prises a Coanda surface. 

18. The fan assembly of claim 17, Wherein the Coanda 
surface extends about the opening. 

19. The fan assembly of claim 1, Wherein the noZZle com 
prises a diffuser surface located doWnstream of the mouth. 

* * * * * 


