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A HAIR STYLING APPLIANCE

The present invention relates to a hair styling appliance. Heated hair styling appliances
are designed to use the action of heat and mechanical means and airflow to form hair into

a desired shape or style.

A hair straightener utilises heated plates attached to pivoted arms which can be held, by
a user, in a closed position with a tress of hair clamped between the heated plates. The
tress of hair can be styled into a changed shape once the hair is heated above a transition

temperature.

Whilst a hair tress is gripped between closed arms of a hair straightener and subjected to
high temperatures from the heated plates, there is a possibility of heat damage to the hair.
Also, a tress of hair gripped between two flat and rigidly fixed heating plates is forced to
splay widely across the plates, which is detrimental when styling hair into straight, even
tresses. Further, hair is a thermal insulator and therefore transfer of heat from the heated
plates into the centre of a hair tress is poor. It is therefore desirable to provide an

improved hair styling apparatus.

A first aspect of the present invention provides a hair styling apparatus comprising a first
arm and a second arm coupled together at a first end thereof, wherein an inner wall of the
first arm is facing an inner wall of the second arm, and the first arm and the second arm
are arranged to receive hair within a cavity formed between the first arm and the second
arm, and wherein at least one of the first arm and second arm comprise a plenum, said
plenum comprising an air inlet for receiving airflow from a fan unit and an air outlet for
emitting airflow towards hair within the cavity, wherein said air outlet extends along the

inner wall of at least one of the first arm and the second arm.

The fan unit in the hair styling apparatus may generate around 3.5 — 3.9kPa of pressure
to create high velocity and high pressure airflow through the apparatus from the central

body to the plenum in each arm.
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In respect of the present apparatus, a plenum refers to a chamber having an inlet and an

outlet and an air pressure greater than atmospheric pressure within the chamber.

Preferably, the air outlet comprises an aperture, and the aperture may have a width in the
range from Imm and 3mm. More preferably, the aperture may have a width in the range

from 1.5mm and 2.5mm.

Preferably, the aperture may have a length in the range from 90mm and 180mm.

Advantageously, the laminar, blade-like airflow exiting the aperture also improves

alignment of individual hair strands within the tress of hair.

In a preferred embodiment, the aperture is a slot and the slot may be located in parallel
alignment with the longitudinal axis of the arm and is disposed in proximity to an upper

edge of the arm.

Preferably, the air outlet is adapted to emit airflow generally towards a lower edge of the
arm. In a preferred embodiment the air outlet is adapted to emit airflow at an angle in the
range from 30° and 60° from the plane of the inner wall. More preferably still, the air
outlet is adapted to emit airflow at an angle in the range from 40° and 50° from the plane
of the inner wall. Advantageously, when such downward airflow interacts with a hair
tress, the hair cuticles (which form the external surface of a strand of hair), are urged
downwards and thus lie flat on the hair shaft. Therefore, the hair strand has a smoother

surface which results in a hair style with improved shine.

The air outlet may comprise a channel between the plenum and the cavity, said channel
terminating in said aperture. The channel may have substantially parallel walls for a pre-
determined distance prior to the air outlet. Alternatively, the channel may have gradually

converging walls for a pre-determined distance prior to the air outlet.
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A terminus of the inner wall at the aperture has a smooth, rounded configuration in order
to turn the airflow efficiently as it exits the plenum and enters the channel.
Advantageously, airflow within the plenum may attach to the rounded terminus of the
inner wall and increase in velocity as it passes through the relatively narrow aperture

channel.

In a preferred embodiment, the air outlet comprises at least one vane disposed within the
channel. The at least one vane may be adapted to modify the emitted airflow direction in

the x-axis of the apparatus.

Further, a series of vanes may be disposed at intervals along the aperture, within the
channel. Advantageously, the series of vanes functions both to direct the laminar airflow
in a preferred direction and also to provide structural rigidity along the length of the
aperture. Such structural support maintains the original slot dimension even where
torsion forces are applied to the apparatus arms or high temperatures lead to plasticity of

components.

The aperture may have a constant width along the length of the air outlet. Alternatively,

the aperture may have a non-constant width along the length of the air outlet.

Preferably, the air outlet is located in each of the first arm and the second arm. The air
outlets may be located symmetrically in each of the first arm and the second arm.
Alternatively, the apertures may be located asymmetrically in each of the first arm and

the second arm.

The high velocity, heated airflow in such a hair styling apparatus uses convection to heat
the hair tress and thermal transfer is even throughout the tress. The airflow temperature
in the drying cavity may be around 130-170°C, and preferably around 140-160°C.
Therefore, modifying the hair shape into straight strands can be achieved at a lower

temperature than regular hair straightener using heated plates.  Airflow through the
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cavity has a flow rate of approximately 4-12 litres per second dependent upon the primary
effect required by the user. Specifically, a higher flow rate is advantageous to reduce
water content of a wet tress, whilst a lower flow rate (combined with a higher
temperature) is advantageous to shape the hair strands. In use, the hair styling apparatus

both drys and straightens a hair tress simultaneously.

Advantageously, characteristics of the airflow exiting the apertures can be precisely
determined by controlling the power of the fan unit and the form of the apertures including

any vanes therein.

A second aspect of the present invention provides a hair styling apparatus comprising a
first arm and a second arm coupled together at a first end thereof wherein an inner wall
of the first arm is facing an inner wall of the second arm, wherein the first arm and the
second arm are arranged to receive hair within a cavity formed between the first arm and
the second arm, and wherein at least one of the first arm and second arm comprise a
plenum, said plenum comprising an air outlet for emitting air towards hair within the
cavity, and a hair clamp comprising a pair of clamping members for gripping hair
therebetween, wherein each clamping member is supported by the inner wall of the first

arm and second arm, respectively.

Each clamping member may comprise a clamping face for contacting hair.

Preferably, each clamping member is adapted to move relative to the arm upon which it
is supported, between an extended position and a retracted position, and the movement is

biased towards the extended position.

When the hair styling apparatus is not in use and the arms are in an open position, the hair
clamping members are in an extended position. When the hair styling apparatus is in use
and the arms are squeezed into a closed (parallel) position by the user, the hair clamping

members are pushed into a retracted position.
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Preferably, in the extended position, the distance between the pair of clamping faces is
less than the distance between the inner wall of the first arm and the inner wall of the

second arm.

In a preferred embodiment, each clamping member comprises an elongate bar extending
longitudinally on the inner wall of the respective arm. Each clamping member may be
comprised of a metallic material. Alternatively, each clamping member may be

comprised of a resiliently deformable material.

The inner walls may be comprised of a plastics material which may increase in
temperature whilst the hair styling apparatus is in use, but returns to the ambient
temperature when the apparatus is not in use. Alternatively, the inner walls may be

comprised of an anodised metal.

Preferably, each clamping member is located in parallel alignment with the arm and is
disposed in proximity to an upper edge of the arm. Each arm may comprise a groove
extending longitudinally along the inner wall of the arm, and the clamping member is
mounted partially within said groove. A resilient means may be disposed within the
groove and the clamping member is positioned on the resilient means. Preferably, the
resilient means is at least one spring. The resilient means may also be at least one silicone

support.

In a preferred embodiment, each clamping member has a straight longitudinal profile.

Alternatively, each clamping member has a concave longitudinal profile.

Preferably, the first arm and the second arm are coupled together via a hinge to allow the
first arm and the second arm to be moveable between an open position, and a closed
position in which the inner wall of the first arm and the inner wall of the second arm are

parallel to one another and the hair treatment cavity is formed therebetween.
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The arms and central body may be elastically secured to one another, enabling the arms

to be biased into the open position and also smoothly closeable by the user.

The inner walls may be comprised of a plastics material which may increase in
temperature whilst the hair styling apparatus is in use, but returns to the ambient
temperature when the apparatus is not in use. Alternatively, the drying cavity wall may

be comprised of an anodised metal.

In a preferred embodiment, the first arm and the second arm are symmetrical in structure
and substantially identical in weight, and also the central body is substantially
symmetrical in structure about the longitudinal central axis of the hair styling apparatus.
Advantageously, such a symmetrical, balanced arrangement increases ergonomic comfort
for the user, because a balanced apparatus may minimise a user’s hand and arm strain,

and also be perceived as a lighter in weight in comparison to an unbalanced apparatus.

Advantageously, a tress styled and dried in this way comprises generally aligned strands
of hair which have been straightened primarily by high pressure airflow. Importantly, the
hair tress has increased volume, resulting from the airflow between the strands, which is
a desirable feature in hair styling. In contrast, a traditional straightening iron reduces the

volume of a hair tress as the tress is squeezed between two rigid, heated plates.

The hair styling apparatus may be battery operated or powered via the mains electricity

supply.

In order that the present invention may be more readily understood, an embodiment of
the invention will now be described, by way of example, and with reference to the

accompanying drawings, in which:

Figure 1ais a plan view of a hair styling apparatus with a first arm and a second arm in a

closed position, according to the present invention;
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Figure 1b is a plan view of the hair styling apparatus shown in Figure 1a, with the arms

in an open position,

Figure 2 is a schematic illustration including the main components in the hair styling

apparatus;

Figure 3a is a schematic transverse sectional view through a hair treatment section of the

hair styling apparatus;

Figure 3b show a schematic sectional view through an alternative embodiment of a hair

treatment section;

Figures 4a and 4b show various aperture profiles;

Figures 5a and 5b show an aperture with vanes in a perspective view and sectional views,

respectively;

Figures 6a, 6b and 6¢ show a sectional view through alternative embodiments of a hair

treatment section;

Figure 7a schematically shows a perspective view of an arm of the hair styling apparatus

comprising a hair clamp;

Figure 7b is a transverse sectional view through a hair clamp arrangement;

Figure 7c¢ shows a front perspective view of the hair treating section and illustrates

movement of a hair tress held between closed arms of the hair styling apparatus;

Figures 8a, 8b, 8¢ and 8d show sectional views through alternative embodiments of the

hair treatment section,;
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Figures 9a, 9b, 9¢ and 9d illustrate various embodiments of a corralling feature;

Figure 10 is a schematic illustration of a longitudinal cross-section through one arm of

the hair styling apparatus.

Figure 11 shows a schematic sectional view through an alternative embodiment of a hair

treatment section;

Figures 12a, 12b, 12¢ and 12d show schematic illustrations of further alternative

embodiments of the hair styling apparatus.

A hair styling apparatus 10, as shown in Figures la and 1b, comprises a first arm 12, a
second arm 14 and a central body 16, which are pivotally joined together at one end by a
hinge 18. The hair styling apparatus 10 comprises a handle section 20 towards the hinge
end of the arms and a hair treatment section 22 towards the distal end of the arms. The
hair treatment section 22 comprises a wall 24, 26 on a facing surface of at least one of the
arms. The wall 24, 26 has at least one aperture and the at least one aperture is an air outlet
producing a directional laminar airflow. A user interface 28 is provided on a top face of

the central body 16 of the hair styling apparatus.

In order to achieve a high-velocity heated airflow exiting the at least one aperture, the
apparatus requires one or more motors to produce a high pressure airflow, and one or

more heaters to heat the airflow.

Figure 2 schematically illustrates a preferred apparatus arrangement having a motor 30
located within the central body 16 and a heater 32, 34 located within the hair treatment
section of each arm. The first and second arms 12, 14 are connected to the central body
via first and second conduits 36, 38, respectively. High-pressure airflow produced by the
motor 30 passes through the first and second conduit 36, 38, and into a first and second

plenum 40, 42, respectively. The first and second plenum 40, 42 are housed within the
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first and second arm12, 14, respectively. The airflow passes over the heater 32, 34 in the

plenum, prior to exiting the plenum via the aperture in the respective arm 12, 14.

Figure 3a schematically illustrates a transverse cross-section through the first and second
arms 12, 14 in the closed position and shows a hair drying cavity 44 therebetween. The
drying cavity 44 extends for the majority of the length of the hair treatment section 22.
Arrows indicate the airflow passing from the first and second plenum 40, 42, through
symmetrically positioned apertures 46, 48, and into the drying cavity 44. The drying
cavity 44 functions as an expansion chamber for the incoming high pressure airflow. The

expanded airflow exits the drying cavity via an exhaust port 50.

The width of the drying cavity, as measured along the y-axis of the apparatus, is a
parameter which determines the available volume in which a hair tress may move.
Movement of the tress separates the strands of hair, thereby revealing a greater surface
area of hair exposed to the airflow, which results in a shorter time period for drying the

tress.

The exhaust port 50 at the lower end of the drying cavity also functions as an outlet for

moisture droplets.

The height of the drying cavity 44, as measured along the z-axis, is a factor in determining
the temperature of the airflow at the exhaust port 50. Increasing the height of the drying
cavity 44 may increase the temperature difference between the apertures 46, 48 and the
exhaust port 50. Thus, modifying parameters of the airflow temperature at the inlet
apertures and the dimensions of the drying cavity enable airflow temperature at the
exhaust port to be controlled. Specifically, the airflow temperature beyond the exhaust

port should be comfortable for a user to experience on their skin.

Figure 3b schematically illustrates an alternative, asymmetrical configuration of the
apertures 46, 48. Such asymmetrical aperture positions encourage a more turbulent

airflow pattern within the drying cavity 44 in comparison to symmetrical aperture
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positions. Advantageously, greater turbulence in the airflow in the drying cavity

decreases the time required to dry a wet hair tress.

The aperture profile determines the exit angle and velocity of the airflow. As
schematically illustrated in Figure 4a, the air outlet 46 is located towards an upper portion
of an arm and functions to direct the airflow generally downwards. The air outlet 46
comprises a channel 52 from the plenum 40, terminating in an aperture 54 into the drying
cavity 44. The channel 52 is formed between the drying cavity wall 56 and an upper
plenum wall 58. Preferably, the channel 52 has a constant width for a distance, p,

extending directly from the aperture 54. In other words, the channel 52 has parallel sides.

In a preferred embodiment, the width, w, of the aperture 54, is approximately 1-3mm, and
extends lengthways along the arm 12 throughout the hair treatment section 22. More
preferably, the width, w, of the aperture 54, is approximately 1.5 — 2.5mm. More
preferably still, the width, w, of the aperture 54, is approximately 2mm.

The exit angle, O, of the laminar airflow, relative to the z-axis, is a critical factor in how
effectively the apparatus dries and styles a hair tress. As illustrated in Figure 4b, suitable
exit angles, O, include 30°, 60° and 45°. A terminus 58 of the drying cavity wall 56 has
a smooth, rounded configuration in order to turn the airflow efficiently as it exits the
plenum 40 and enters the channel 52. Specifically, the radius of the terminus 58 of the

drying cavity wall primarily determines the airflow exit angle, 6.

The air outlet 46 is a slot which extends for the majority of the length of the hair treatment
section 22. As shown in Figure Sa, a series of vanes 60 are disposed at intervals along
the air outlet 46, within the channel 52. Each vane 60 is located directly at the aperture
54 into the drying cavity 44 or set back within the channel 52, as illustrated in Figures 5bi
and Sbii, respectively. Each vane 60 may be disposed perpendicular to the slot, and
therefore the vanes 60 would direct the laminar airflow in a similar, perpendicular
orientation. Alternatively, the vanes 60 may be angled to control the orientation of the

laminar airflow. For example, turning the vanes, and consequently the airflow, towards
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amiddle point of the hair treatment section may function to corral a hair tress into a central

portion of the hair treatment section 22.

The aperture may be a rectangular slot 62, as shown in Figure 6a, which produces a
laminar airflow having a consistent velocity at each location along the length of the slot.
Figure 6b illustrates an ellipse shaped aperture 64 which functions to produce a laminar
airflow having a relatively lower velocity in the wider central portion and an increasing
velocity towards the narrower aperture ends. Advantageously, such a slot shape may
function to corral the hair tress towards the central portion of the hair treating section. An
inverse arrangement is shown in Figure 6¢, namely, a slot 66 having a relatively narrower
outlet in the central portion which widens at the aperture ends and therefore, functions to
produce a laminar airflow having a relatively higher velocity in the central portion and a
decreasing velocity towards the aperture ends. Such an arrangement may function to

distribute a wet hair tress more evenly along the hair treating section.

The first arm 12 and the second arm 14 of the hair styling apparatus, comprise a first hair
clamp 68 and a second hair clamp 70, respectively. The first hair clamp 68 extends along
the first arm 12 parallel to the aperture 52, as shown in Figure 7a, and along the majority
of the length of the hair treating section 22. Figure 7b schematically illustrates a hair
clamp 70 which comprises a hair clamp head 72 supported in a U-shaped hair clamp
chassis 74 and a biasing means 76 therebetween. The biasing means 76 may comprise a
series of discrete silicone plugs located in a groove within the hair clamp chassis 74. The

hair clamp 70 is adjacent to a top edge of a shell 78 of the arm 14.

In use, the first and second elongate hair clamps 68, 70 function together to hold the hair
tress 80 in the correct position between the arms 12, 14 of the hair styling apparatus, as
seen in Figure 7c. Advantageously, the hair tress 80 is held firmly by the hair clamp
heads, but without a force that could damage hair strands. Even if the user imparts a
relatively high compressive force on the handle section of the hair styling apparatus, the
biasing means functions to mitigate the compressive forces being transferred into the hair

tress 80.
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A section of the hair tress 80 directly below the hair clamp 68, 70 is constrained within
the drying cavity 44 and has a limited freedom of movement within the volume of the
drying cavity 44. The hair clamp also functions to gently squeeze water droplets from
the tress of hair. Such excess water removed from the hair tress in this way, will fall
through the drying cavity and exit the apparatus. Further, the hair clamp functions to
spread a wet, clumped hair tress into a wider, laminar form which can be more efficiently

dried and styled.

The hair clamp head 72 is formed of a metal, such as aluminium, and has a coating on the
smooth hair contacting surface. Moisture and/or temperature sensors can be integral to

the hair clamp or directly adjacent to the hair clamp.

The first and second hair clamps 68, 70 have identical dimensions which comprise a
length of between 80mm and 180mm in length, and extend for approximately the length
of drying cavity. The first and second hair clamps may have a height of between Smm

and 15mm.

As described previously, high pressure airflow produced by the motor within the central
body is directed into the first and second plenums 40, 42. The first and second plenums
are generally symmetrical in form and identical in volume. The first and second plenums
40, 42 may be mobile or static with respect to the shell of the first and second arm,
respectively. Figures 8a and 8b illustrate two alternative methods by which each plenum
40, 42 may be held in a mobile and resilient relationship with the shell 77, 78 of the first
and second arm 12, 14, respectively. One or more biasing means, such as coil springs 82
(shown in Figure 8a) or silicon beads 84 (shown in Figure 8b) or leaf springs, are located
between an outer surface of the plenum 40, 42 and an adjacent inner surface of the
respective shell 77, 78. Such biasing means may be attached to the plenum surface or the
shell surface or both. In such embodiments, the hair clamp head can be integral to the

plenum.
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In an alternative embodiment, the hair clamp head 71 and cavity wall 56 are
independently held in a mobile and resilient relationship with the shell 77, as shown in
Figure 8c. Advantageously, such an integrated arrangement simplifies the internal

structure of the hair styling apparatus and may reduce the weight of the apparatus.

In a yet further alternative, the plenum 40, 42 is static with respect to the shell 77, 78 of
the respective arm 12, 14, and the hair clamp 68, 70 is sprung with respect to the shell of

the respective arm, as schematically illustrated in Figure 8d.

The shell may be comprised of a liquid crystal polymer (LCP) material or a toughened
nylon. Alternatively, the shell may be comprised of a rigid metal layer, over moulded in

a plastics material.

It is advantageous to corral the hair tress 80 between the arms 12, 14 of the hair styling
apparatus 10 and within a predetermined region of the hair treatment section 22, because
this ensures that all hair strands are retained in proximity to the apertures 46, 48 and
uniformly treated, and reduces “fly away” hairs. Several embodiments of a corralling
means are disclosed in Figures 9a to 9d and illustrated from a plan view. A first protrusion
86 from an inner face of the first arm 12 at the distal end of the hair treatment section 22
and a second protrusion 88 from an inner face of the second arm 14 towards the hinge
end of the hair treatment section 22, is illustrated in Figures 9a. The height of the first
and second protrusion 86, 88 should be similar in order to effectively restrain the hair
tress 80 within the hair treatment section. The height of a protrusion may be between

3mm and 20mm and preferably between 8mm and 15mm.

A further corralling means, illustrated in Figure 9b, comprises a first curved hair clamp
90 on the first arm 12 and a second curved hair clamp 92 on the second arm 14. When
the first and second arms are in a closed position, then the first and second hair clamp
heads 90, 92 together form a generally elliptical shape. Alternatively, the first hair clamp
94 and second hair clamp 96 are comprised of a resilient, deformable material, as

schematically illustrated in Figure 9c. Preferably, the resilient material has a lower
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resistance to deformation towards the middle of the hair treatment section. Consequently,
hair strands are urged towards the area of least resistance in the middle of the hair

treatment section.

Figure 9d schematically illustrates an arrangement of sprung shutters which comprise a
pair of shutters 98, 100 disposed on at least the top side of the hair treatment section 22.
Each shutter 98, 100 comprises a curved edge positioned in proximity to the hair clamp
arrangement. Each shutter 98, 100 is resiliently attached (by one or more springs 102) to
an arm 12, 14 of the hair styling apparatus 10, either inside or outside of the arm shell 77,
78. Each shutter 98, 100 is biased towards an extended position and therefore
substantially covers the hair clamp 68, 70 when viewed from a top view of the hair
treatment section 22. An ellipse shaped space between a pair of shutters is minimised
when no force is exerted on the pair of shutters 98, 100. In use, the arms 12, 14 are
initially in the open position, the shutters 98, 100 are in the extended position and a tress
of hair 80 is introduced in the hair treatment section 22. Then, the arms 12, 14 are moved
to the closed position, the hair tress 80 comes into contact with the shutters 98, 100 forcing
them towards a retracted position. The ellipse shaped space between the pair of shutters
98, 100 is increased when the hair tress 80 forces the pair of shutters apart. As a
consequence of the curved edge of each shutter, hair strands are corralled towards the
middle of the hair treatment section 22. Advantageously, such corralling means

minimises individual strands falling outside the hair treatment section.

A pair of shutters 98, 100 may be disposed at the top and bottom sides of the hair styling
apparatus 10. Alternatively, a pair of shutters may be disposed at only the top side of the
hair styling apparatus. In a further alternative, a single shutter may be disposed on the
top side of the apparatus 10. In any disclosed arrangement, a shutter may have a straight

edge or a concave, curved edge or a combination of straight and curved edges.

In order to achieve a uniform drying and styling effect along the hair treatment section
22, the airflow exiting the air outlet 46, 48 should have a constant velocity along its length.

Therefore, a transverse cross-sectional area of the plenum 40, 42 decreases in size from
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the air inlet along the length of the hair treating section 22 towards the distal end. Such
a gradual reduction in cross-sectional area compensates for the gradual reduction in air
pressure (consequent to the increasing distance from the motor). As shown in Figure 10,
a cavity 104 is formed in the arm as the cross-sectional area of the plenum 40 decreases
in size towards the distal end. The cavity 104 may function as a coolwall cavity which
reduces thermal transfer from the heater to an external surface of the arm, thereby

increasing user comfort.

Further, the cavity 104 can be utilised to reduce the acoustic volume of the hair styling
apparatus. Applying a layer of felt or similar material on one or more surfaces of the
cavity functions to absorb some of the acoustic energy produced by the high pressure
airflow passing through the hair treating section 22. Alternatively, the cavity 104 can be

filled with acoustic felt or other insulating material.

It will be apparent to the skilled person that various alternatives are possible within the
scope of the present invention. Dimension p in Figure 4a indicates a portion of the
channel having parallel sides. In an alternative embodiment, the channel of the aperture
may have a tapering profile in portion p. Consequently, the outlet airflow velocity would
be increased, in comparison with a channel having parallel sides of a similar initial

separation.

The series of vanes illustrated in Figure Sa may be disposed at regular intervals along the
aperture, or alternatively, at predetermined, non-regular intervals. Such non-regular
spacing can achieve a required airflow pattern or provide enhanced structural support in

areas prone to, for example, torsion forces or greater thermal energy build up.

With respect to Figure 7a, the biasing means may alternatively be a leaf spring attached
between the outer surface of the plenum and the inner surface of the shell. The leaf spring
may be integrally formed with the shell. The biasing means may alternatively be a
plurality of discrete rubber protrusions on the outer surface of the plenum or the inner

surface of the shell.
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Alternatively, the hair clamp head may be integral to the structure of the plenum as
indicated in Figures 8a and 8b. In particular, such an arrangement is suitable when the
plenum 40, 42 is mobile and biased with respect to the respective arm shell 77, 78. In
this way, the surface of the hair clamp head 72 remains the hair contacting surface, but

the associated biasing means is attached to the plenum instead of a spring chassis 74.

Figure 11 schematically illustrates an alternative arrangement of air outlets from the
plenum 40, 42 into the hair drying cavity. Specifically, each plenum 40, 42 may have a
plurality of air outlets in the form of slot apertures 106, 108 disposed parallel to one
another. In an alternative embodiment, the air outlets may comprise one or more rows of
discrete apertures. Such discrete apertures may have any suitable shape, but the aperture
profile in transverse cross-section should have a downwardly angled outlet channel (as
illustrated in Figure 4a). In each arrangement, the air outlets may be symmetrical or
asymmetrical. An asymmetrical arrangement increases air turbulence within the cavity
44 which may aid airflow penetration of a damp hair tress. However, in order to provide
a maximum velocity of airflow exiting each plenum, a single air outlet from each plenum

is preferable.

Figures 12a to 12d show various arrangements of motors and heaters suitable for
achieving the airflow required for the present hair styling apparatus 10. Such
arrangements include a single motor 30 and a single heater 33 in series in the central body
16, in fluid connection with an air outlet in each arm 12, 14, as shown in Figure 12a. In
Figure 12b, the central body 16 and second arm 14 are integrated into a single entity. A
motor 30 is positioned in the central body 16, and the central body is in fluid connection
with the both the first and second arms 12, 14. However, only the second arm 14

comprises a heater 34.

In an alternative arrangement illustrated in Figure 12¢, the central body 16 and second
arm 14 are integrated into a single entity. A motor 30 is positioned in the central body

16, and the central body is in fluid connection with the second arm 14 only. Only the
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second arm comprises a heater 34 to heat the airflow. The first arm comprises a hair
clamp head and functions to mechanically secure the hair tress. Further, the first arm 12

comprises a drying cavity wall and therefore functions to form the drying cavity 44.

In a yet further embodiment, each of the first and second arms 12, 14 comprise a motor
30, 31 within the handle section 20 and a heater 32, 34 within the hair treatment section
22. Each of the first and second arms 12, 14 also comprise outlet apertures in the hair
treatment section 22. A central body is not required in this arrangement, as illustrated in

Figure 12d.

In a yet further alternative embodiment, a first arm and a second arm may be fixed in a
position parallel to one another, and a drying cavity is formed between the arms within
the hair treatment section. A hair clamping arrangement has two hair clamp heads which
are moveable relative to the first and second arms. Each elongate hair clamp head has a
retracted position, in which it is approximately aligned with the adjacent drying cavity
wall. Further, each hair clamp head has an extended position, in which it is in close
proximity to the other hair clamp head. In use, a hair tress is inserted between the arms
and passing through the drying cavity. The hair clamp heads are moved from the retracted
position into the extended position, thereby gently hair clamping the hair tress between
them. In the extended position, the hair clamp heads have an elastic and resilient
movement to enable the hair tress to be moved through the hair clamp heads, as the user
draws the apparatus down the hair tress. The hair clamps may be moved between the

retracted position and the extended position via an automated or manual actuator.

The invention is not limited to the detailed description given above. Variations will be

apparent to the person skilled in the art.
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CLAIMS

A hair styling apparatus comprising;

a first arm and a second arm coupled together at a first end thereof, wherein an
inner wall of the first arm is facing an inner wall of the second arm, and the first
arm and the second arm are arranged to receive hair within a cavity formed
between the first arm and the second arm, and wherein at least one of the first arm
and second arm comprise a plenum, said plenum comprising an air inlet for
receiving airflow from a fan unit and an air outlet for emitting airflow towards
hair within the cavity, wherein said air outlet extends along the inner wall of at

least one of the first arm and the second arm.

. The hair styling apparatus according to claim 1, wherein the air outlet comprises

an aperture, wherein the aperture has a width in the range from 1mm and 3mm.

. The hair styling apparatus according to claim 2, wherein the aperture has a width

in the range from 1.5mm and 2.5mm.

. The hair styling apparatus according to any of claims 2 to 3, wherein the aperture

has a length in the range from 90mm and 180mm.

. The hair styling apparatus according to any of claims 2 to 4, wherein the aperture

is a slot.

The hair styling apparatus according to any of claims 2 to 5, wherein the aperture
is located in parallel alignment with the longitudinal axis of the arm and is

disposed in proximity to an upper edge of the arm.

. The hair styling apparatus according to any preceding claim, wherein the air outlet

is adapted to emit airflow generally towards a lower edge of the arm.
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The hair styling apparatus according to claim 7, wherein the air outlet is adapted
to emit airflow at an angle in the range from 30° and 60° from a plane of the inner

wall.

The hair styling apparatus according to claim 8, wherein the air outlet is adapted
to emit airflow at an angle in the range from 40° and 50° from the plane of the

inner wall.

The hair styling apparatus according to any of claims 2 to 9, wherein the air outlet
comprises a channel between the plenum and the cavity, said channel terminating

in said aperture.

The hair styling apparatus according to claim 10, wherein the channel has

substantially parallel walls for a pre-determined distance prior to the air outlet.

12.The hair styling apparatus according to claim 10, wherein the channel has

gradually converging walls for a pre-determined distance prior to the air outlet.

13.The hair styling apparatus according to any of claims 10 to 12, wherein the air

outlet comprises at least one vane disposed within the channel.

14 . The hair styling apparatus according to claim 13, wherein the at least one vane is

adapted to modify the emitted airflow direction in an x-axis of the apparatus.

15.The hair styling apparatus according to any of claims 2 to 14, wherein the aperture

has a constant width along the length of the air outlet.
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16.The hair styling apparatus according to any of claims 2 to 14, wherein the aperture

has a non-constant width along the length of the air outlet.

17. The hair styling apparatus according to any preceding claim, wherein the air outlet

is located in each of the first arm and the second arm.

18. The hair styling apparatus according to claim 17, wherein air outlets are located

symmetrically in each of the first arm and the second arm.

19. The hair styling apparatus according to claim 17, wherein the air outlets are

located asymmetrically in each of the first arm and the second arm.



