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(54) CURLING HAIR

(57) A device for curling hair includes a barrel (20)
comprising a heat sink (22). The heat sink (22) includes
a hair curling surface (24) and a first set of light-emitting
diodes, LEDs, (26) is coupled to the heat sink (22). The
heat sink (22) is configured to transfer residual thermal
energy from the first set of LEDs (26) to heat hair wound
around the hair curling surface (24) via conduction. The
hair curling device also includes a housing (28) surround-

ing the barrel (20). The housing (28) and barrel (20) de-
fine a hair chamber (14) between them. A second set of
LEDs (12) are coupled to the housing (28). The second
set of LEDs (12) is configured to emit light energy towards
the hair curling surface (24) to heat the hair wound around
the hair curling surface (24) via absorption of the emitted
light energy.
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Description

FIELD OF THE INVENTION

[0001] The subject-matter of the present disclosure re-
lates to the field of curling hair, and more specifically a
device and method for curling hair.

BACKGROUND OF THE INVENTION

[0002] Hair curling devices typically include a curling
surface for curling the hair and a heating element for heat-
ing the hair so that it can be curled more easily. In some
prior art devices, the heating element may comprise light-
emitting diodes (LEDs) to heat the hair via light radiation
absorption.
[0003] WO 2019/048357 A1 discloses a hair styling
device comprising a heat source for heating hair by con-
duction via direct contact between a hair contact surface
of the heat source and the hair.
[0004] It is an aim of the subject-matter of the present
disclosure to improve on the prior art.

SUMMARY OF THE INVENTION

[0005] According to a first aspect of the present inven-
tion, there is provided a device for curling hair that in-
cludes a barrel comprising a heat sink. The heat sink
includes a hair curling surface and a first set of light-
emitting diodes, LEDs, is mounted to the heat sink. The
heat sink is configured to transfer residual thermal energy
from the first set of LEDs to heat hair wound around the
hair curling surface via conduction. The hair curling de-
vice also includes a housing surrounding the barrel. The
housing and barrel define a hair chamber therebetween.
A second set of LEDs is mounted to the housing. The
second set of LEDs is configured to emit light energy
towards the hair curling surface to heat the hair wound
around the hair curling surface via absorption of the emit-
ted light energy.
[0006] In this way, the hair is heated both via conduc-
tion using residual thermal energy from the first set of
light-emitting diodes, LEDs, and by light energy absorp-
tion from the second set of LEDs, thereby providing effi-
cient heating of the hair. Additionally, in this way, the hair
is heated using energies from two sets of light-emitting
diodes, thereby providing quick heating of the hair.
[0007] In an embodiment, the heat sink is configured
to transfer residual thermal energy from the first set of
light-emitting diodes to heat hair wound around the hair
curling surface via conduction and, the second set of
light-emitting diodes is configured to emit light energy
towards the hair curling surface to heat the hair wound
around the hair curling surface via absorption of the emit-
ted light energy simultaneously.
[0008] In an embodiment, the housing also comprises
the heat sink to which the second set of light-emitting
diodes are mounted, wherein the heat sink is configured

to transfer residual thermal energy from the second set
of light-emitting diodes to the hair wound around the hair
curling surface of the heat sink via conduction.
[0009] In this way, the heating by the second set of
LEDs using light energy and residual thermal energy pro-
vides more efficient heating of the hair than heating using
solely the first set of LEDs. A lower intensity of the first
set of LEDs is needed than the LEDs of the prior art hair
curling devices. A lower intensity of the second set of
LEDs is needed than the LEDs of the prior art hair curling
devices. In this way, the heating of the hair is quicker
than if the heating does not occur simultaneously.
[0010] In an embodiment, the barrel is an inner barrel
and the housing is an outer barrel, wherein the device
further comprises a connection bridge between the inner
barrel and the outer barrel, and wherein the inner barrel,
the outer barrel, and the connection bridge are integrally
formed.
[0011] In this way, more efficient heat conduction is
provided, in comparison to having connections between
the inner barrel, outer barrel, and the connection bridge.
[0012] In an embodiment, the barrel comprises a
waveguide within which the first set of light-emitting di-
odes is embedded.
[0013] In an embodiment, the waveguide is configured
to permit light emitted by the first set of light-emitting di-
odes to heat the hair wound around the hair curling sur-
face via absorption of light energy from the light emitted
by the first set of light-emitting diodes.
[0014] In this way, more efficient heating of the hair
using light energy from the first set of LEDs is provided.
[0015] In an embodiment, the waveguide is configured
to block light emitted by the first set of light-emitting di-
odes from reaching the hair wound around the hair curling
surface.
[0016] In this way, in an embodiment in which the light
within the hair receiving chamber is too bright it is blocked
it from view.
[0017] In an embodiment, the waveguide is configured
to selectively block light emitted by the first set of light-
emitting diodes from reaching the hair wound around the
hair curling surface.
[0018] In an embodiment, the waveguide comprises a
hair curling surface providing a continuation of the hair
curling surface of the barrel.
[0019] In this way, there is no disruption of the hair
curling surface to provide the first set of LEDs on the
barrel. This allows for a smooth hair curling surface,
which produces a smooth curl. This also reduces the risk
of hair getting caught or trapped in the hair curling device.
[0020] In an embodiment, the first set of light-emitting
diodes is divided into a plurality of groups, wherein a
group includes a plurality of first light-emitting diodes ar-
ranged longitudinally along a length of the barrel, and
wherein the group is separated circumferentially from an
adjacent group from the plurality of groups. In an embod-
iment, the second set of light-emitting diodes includes a
plurality of second light-emitting diodes spaced substan-
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tially evenly around an interior surface of the housing.
[0021] In these ways, uniform distribution of heating
the hair and the hair curling surface is provided.
[0022] In an embodiment, the hair curling surface is
made from a light absorbent material for absorbing the
light energy from the second set of light-emitting diodes.
In an embodiment, an interior surface of the housing fac-
ing the hair curling surface is made from a light absorbent
material configured to absorb the light energy emitted by
the first set of light-emitting diodes.
[0023] In these ways, more efficient heating of the hair
is provided, as any light energy that is not absorbed by
the hair may be absorbed by the surfaces and used to
heat the hair via conduction.
[0024] In an embodiment, the barrel is hollow.
[0025] In an embodiment, the barrel comprises an air
inlet and an air outlet, wherein the device further com-
prises a fan configured to move air in through the air inlet
and out through the air outlet.
[0026] In this way, a cooling mechanism to cool the
device and/or the hair is provided.
[0027] In an embodiment, the device further comprises
a hair collector mechanism for winding the hair around
the hair curling surface.
[0028] According to a further aspect of the present in-
vention, there is provided a method of curling hair using
the device of any preceding claim, the method compris-
ing: winding hair around the hair curling surface; operat-
ing the first set of light-emitting diodes to generate resid-
ual thermal energy to heat the hair around the hair curling
surface by conduction via the heat sink; and operating
the second set of light-emitting diodes to generate the
light energy to heat the hair around the hair curling sur-
face by absorption of the light energy.
[0029] In this way, the hair is heated both via conduc-
tion using residual thermal energy from the first set of
light-emitting diodes, LEDs, and by light energy absorp-
tion from the second set of LEDs, thereby providing effi-
cient heating of the hair. Additionally, in this way, the hair
is heated using energies from two sets of light-emitting
diodes, thereby providing quick heating of the hair.
[0030] In an embodiment, the method further compris-
es operating the first set of light-emitting diodes and op-
erating the second set of light-emitting diodes simulta-
neously.
[0031] These and other aspects of the present inven-
tion will be apparent from and elucidated with reference
to the embodiment(s) described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The embodiments of the present inventions
may be best understood with reference to the accompa-
nying figures, in which:

Fig. 1 shows a perspective schematic view of a hair
curling device, according to one or more embodi-
ment of the present invention;

Fig. 2 shows a cross -sectional view of the hair curling
device of Fig. 1;
Fig. 3 shows a flow chart of a method of operating
the hair curling device of Fig. 1.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0033] At least some of the example embodiments de-
scribed herein may be constructed, partially or wholly,
using dedicated special-purpose hardware. At least
some of the example embodiments described herein may
be constructed, partially or wholly, using dedicated spe-
cial-purpose hardware. Terms such as ’component’,
’module’ or ’unit’ used herein may include, but are not
limited to, a hardware device, such as circuitry in the form
of discrete or integrated components, a Field Program-
mable Gate Array (FPGA) or Application Specific Inte-
grated Circuit (ASIC), which performs certain tasks or
provides the associated functionality. Various combina-
tions of optional features have been described herein,
and it will be appreciated that described features may be
combined in any suitable combination. In particular, the
features of any one example embodiment may be com-
bined with features of any other embodiment, as appro-
priate, except where such combinations are mutually ex-
clusive. Throughout this specification, the term "compris-
ing" or "comprises" means including the component(s)
specified but not to the exclusion of the presence of oth-
ers.
[0034] With reference to Fig. 1, a device 8 for curling
hair includes a barrel 20 and housing 28.
[0035] The barrel 20 is an inner barrel. The barrel 20
is a right circular cylinder. An air inlet 36 is located at a
first end of the barrel 20 on a first circular face 30 thereof.
An air outlet 16 is located at a second end of the barrel
20 on a second circular face 18 of the cylinder. The barrel
20 includes a heat sink 22. The heat 22 is a primary struc-
ture of the device 8. The heat sink 22 provides a structure
to which components of the device may be mounted,
including, for example, components that are located with-
in the barrel 20. The heat sink 22 is made from a thermally
conductive material, such as aluminium.
[0036] In some embodiments, the barrel 20 may be
hollow. The barrel 20 may be any suitable shape, such
as a prism. For example, the barrel 20 may be conical
rather than cylindrical. Components of the device 8 may
be mounted to the heat sink 22.
[0037] The heat sink 22 includes a hair curling surface
24. The hair curling surface 24 is made from a thermally
conductive material, such as aluminium. The hair curling
surface 24 is made from the same material as the heat
sink 22. The hair curling surface 24 is smooth. In use,
the user’s hair is wound around the hair curling surface
24 so that at least a portion of the user’s hair is in direct
physical contact with the hair curling surface 24. The user
may wind the hair around the hair curling surface 24 using
any number of complete or incomplete turns.
[0038] In some embodiments, the heat sink 22 may
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comprise a main portion and a separate hair curling sur-
face 24, this allows different materials to be used for the
hair curling surface 24 of the heat sink 22 and the main
portion of the heat sink 22. The hair curling surface 24
may be made from a light absorbent material for absorb-
ing light energy 34 from the second set of light-emitting
diodes 12. This provides more efficient heating of the
hair, as any light energy 34 that is not absorbed by the
hair may be absorbed by the hair curling surface 24 and
used to heat the hair via conduction.
[0039] The first set of LEDs 26 is mounted to the heat
sink 22 of the barrel 20 such that the thermal energy
generated by the first set of LEDs 26, when the LEDs are
on, is transferable to the heat sink 22 via conduction. The
first set of LEDs 26 is mounted such that the light energy
generated by the first set of LEDs 26, when the LEDs are
on, is transferable to the hair wound around the hair curl-
ing surface 24 via light radiation absorption.
[0040] The heat sink 22 includes a plurality of elongate
grooves. Each groove extends along a lengthwise direc-
tion of the barrel 20. The groove is separated circumfer-
entially from an adjacent groove from the set of grooves.
A waveguide 10 is provided in each groove. The
waveguides are thus parallel to one another. Each
waveguide 10 includes a hair curling surface 24. The hair
curling surface 24 of the waveguide is a continuation of
the hair curling surface of the heat sink such that the
combination of the heat sink of the barrel and the
waveguides 22 is cylindrical. This allows the hair to be
wound around and curled against a smooth surface. This
prevents the hair catching on the hair curling device and
prevents kinks in the curl produced by the device, thus
enabling a smooth curl to be achieved. The first set of
LEDs 26 is embedded within the waveguides 10. The
waveguide 22 is made from a transparent material to
allow light energy from the first set of LEDs 26 to pass
through the hair curling surface 24 to heat the hair.
[0041] In some embodiments, the hair curling surface
24 of the waveguide 10 may be made from a partially or
selectively light-transmitting material. The hair curling
surface 24 of the waveguide 10 may contain gaps through
which the light energy can pass. The hair curling surface
24 of the waveguide 10 may have any other suitable con-
figuration for permitting the light energy emitted by the
first set of LEDs 26 to heat the hair wound around the
hair curling surface 24.
[0042] In some embodiments, the waveguide 10 may
be made from a selectively or completely opaque mate-
rial. The waveguide 10 may be made from a material that
selectively or completely absorbs the light energy gen-
erated by the first set of LEDs 26. The hair curling surface
24 of the waveguide 10 may transform the light energy
generated by the first set of LEDs 26 into thermal energy,
which is transferred to the hair wound around the hair
curling surface 24.
[0043] The housing 28 is a right circular hollow cylinder
positioned around the barrel 20. The housing 28 may
have a substantially cylindrical interior surface. The hous-

ing may be provided around the barrel 20 so as to provide
a hair chamber therebetween. The housing 28 is con-
nected to the barrel 20 via a connection bridge 40. The
housing 28 may be a heat sink, and may form part of the
heat sink 22. The connection bridge 40 may be a heat
sink, and may form part of the heat sink 22. The barrel
20, housing 28 and connection bridge 40 are integrally
formed, providing more efficient heat conduction, in com-
parison to having connections between the inner barrel,
outer barrel, and the connection bridge 40. The housing
28 and connection bridge 40 may be made from the same
material as the barrel 20.
[0044] In some embodiments, the interior surface of
the housing 28 and/or the connection bridge 40 facing
the hair curling surface 24 may be made from a light
absorbent material configured to absorb light energy
emitted by the first set of light-emitting diodes 26. The
connection bridge and the housing may be made from a
metallic material, which may be aluminium.
[0045] A second set of LEDs 12 is mounted to the in-
terior surface of the housing. The second set of LEDs 12
is mounted to the heat sink 22 such that the residual
thermal energy generated by the second set of LEDs 12,
when the LEDs are on, is transferable to the heat sink
22 via conduction. The second set of LEDs 12 is mounted
such that the light energy 34 generated by the second
set of LEDs 12, when the LEDs are on, is transferable to
the hair wound around the hair curling surface 24. The
second set of LEDs 12 includes a plurality of LEDs dis-
tributed substantially evenly around the interior surface
of the housing.
[0046] In some embodiments, the first set of LEDs 26
and the second set of LEDs 12 may generate light energy
and thermal energy simultaneously, and the respective
light and thermal energy transfers to the hair may occur
simultaneously.
[0047] With reference to Fig. 2, the connection bridge
40 extends between the barrel 20 and the housing 28 at
the first end of the barrel 20. The connection bridge 40
is an annular planar structure, with the inner circumfer-
ence of the connection bridge 40 being defined by the
circumference of the first end of the barrel 20 and the
outer circumference of the connection bridge 40 being
defined by the circumference of a first end of the housing
28. The heat sink 22 is the barrel 20, connection bridge
40 and housing 28.
[0048] The air inlet 36 allows air 32 into the hollow por-
tion of the barrel 20 and the air outlet 16 allows air 32 out
of the hollow portion of the barrel 20. The barrel 20 in-
cludes a fan 38 that is configured to move air 32 in through
the air inlet 36 and out through the air outlet 16. The fan
38 is located at the first end of the barrel 20, within the
air inlet 36.
[0049] When the first set of LEDs 26 is on, the LEDs
generate light energy and residual thermal energy. The
residual thermal energy is transferred to the heat sink
22, primarily via conduction. The residual heat energy is
transferred through the heat sink 22 to the hair curling
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surface 24 portion of the heat sink 22 via conduction. The
residual heat energy is transferred from the hair curling
surface 24 to the hair wound around the hair curling sur-
face 24, primarily via conduction. This heats the hair
wound around the hair curling surface 24. Additionally,
the light energy emitted by the first set of LEDs 26 travels
through the hair chamber 14 and is absorbed by the hair
wound around the hair curling surface 24. This heats the
hair wound around the hair curling surface 24.
[0050] When the second set of LEDs 12 is on, the LEDs
generate light energy 34 and residual thermal energy.
The residual thermal energy is transferred to the heat
sink 22, primarily via conduction. The residual heat en-
ergy is transferred through the heat sink 22 to the hair
curling surface 24 portion of the heat sink 22 via conduc-
tion. The residual heat energy is transferred from the hair
curling surface 24 to the hair wound around the hair curl-
ing surface 24. This heats the hair wound around the hair
curling surface 24. Additionally, the light energy 34 emit-
ted by the second set of LEDs 12 travels through the hair
chamber 14 and is absorbed by the hair wound around
the hair curling surface 24. This heats the hair wound
around the hair curling surface 24.
[0051] By reusing the light and heat energy of both the
first and second set of LEDs 12, the efficiency of the
device is improved, as compared to previous hair curling
devices. By using two sets of LEDs and the energies from
the two sets of LEDs as described hereinbefore, the
speed of heating the hair is quicker than previous hair
curling devices. Additionally, the heating by the second
set of LEDs 12 using light energy 34 and residual thermal
energy provides more efficient and quicker heating of the
hair than heating using solely the first set of LEDs 26. A
lower intensity of the first set of LEDs 26 is needed than
the LEDs of previous hair curling devices. A lower inten-
sity of the second set of LEDs 12 is needed than the
LEDs of previous hair curling devices.
[0052] In some embodiments, the hair curling device
includes an automatic hair collector mechanism for wind-
ing the hair around the hair curling surface 24. Automatic
hair collector mechanisms are known in the field. The
automatic hair collector mechanism may be provided us-
ing any suitable arrangement.
[0053] With reference to Fig. 3, a method for using the
device is shown, the method comprising the steps wind-
ing hair around the hair curling surface 41, operating the
first set of light-emitting diodes to generate residual ther-
mal energy to heat the hair around the hair curling surface
by conduction via the heat sink 42, and operating the
second set of light-emitting diodes to generate the light
energy to heat the hair around the hair curling surface
by absorption of the light energy 43.
[0054] When the device is in use by a user, in a first
step 41, the user winds the hair to be curled around the
hair curling surface 24. In a second step 42, the user
operates the first set of LEDs 26 to generate residual
thermal energy to heat the hair around the hair curling
surface 24 by conduction via the heat sink 22. In a third

step 43, the user operates the second set of LEDs 12 to
generate the light energy 34 to heat the hair around the
hair curling surface 24 by absorption of the light energy
34. The user operates the sets of LEDs using an input,
such as a switch. When the LEDs are operated, they are
in the on configuration. In some embodiments, the user
may cause the first and second set of LEDs 12 to operate
simultaneously. The order of the steps described is not
critical to the invention.
[0055] While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, such illustration and description are to be considered
illustrative or exemplary and not restrictive; the invention
is not limited to the disclosed embodiments.
[0056] Other variations to the disclosed embodiments
can be understood and effected by those skilled in the
art in practicing the claimed invention, from a study of
the drawings, the disclosure, and the appended claims.
In the claims, the word "comprising" does not exclude
other elements or steps, and the indefinite article "a" or
"an" does not exclude a plurality. A single processor or
other unit may fulfil the functions of several items recited
in the claims. The mere fact that certain measures are
recited in mutually different dependent claims does not
indicate that a combination of these measured cannot be
used to advantage. Any reference signs in the claims
should not be construed as limiting the scope.

Claims

1. A device for curling hair, the device comprising:

a barrel (20) comprising a heat sink (22) having
a hair curling surface (24) and having a first set
of light-emitting diodes (26) coupled thereto;
a housing (28) surrounding the barrel to define
a hair chamber (14) therebetween, the housing
having a second set of light-emitting diodes (12)
coupled thereto,
wherein the heat sink is configured to transfer
residual thermal energy from the first set of light-
emitting diodes to heat hair wound around the
hair curling surface via conduction and, the sec-
ond set of light-emitting diodes is configured to
emit light energy (34) towards the hair curling
surface to heat the hair wound around the hair
curling surface via absorption of the emitted light
energy.

2. The device according to claim 1, wherein the housing
also comprises the heat sink to which the second
light-emitting diodes are coupled,
wherein the heat sink is configured to transfer resid-
ual thermal energy from the second set of light-emit-
ting diodes to the hair wound around the hair curling
surface of the heat sink via conduction.

7 8 



EP 4 381 990 A1

6

5

10

15

20

25

30

35

40

45

50

55

3. The device according to claim 1 or claim 2, wherein
the barrel is an inner barrel and the housing is an
outer barrel, wherein the device further comprises a
connection bridge (40) between the inner barrel and
the outer barrel, and wherein the inner barrel, the
outer barrel, and the connection bridge are integrally
formed.

4. The device according to any preceding claim, where-
in the barrel comprises a waveguide (10) within
which the first set of light-emitting diodes is embed-
ded.

5. The device according to claim 4, wherein the
waveguide is configured to permit light emitted by
the first set of light-emitting diodes to heat the hair
wound around the hair curling surface via absorption
of light energy from the light emitted by the first set
of light-emitting diodes.

6. The device according to claim 4, wherein the
waveguide is configured to block light emitted by the
first set of light-emitting diodes from reaching the hair
wound around the hair curling surface.

7. The device according to any of claims 4 to 6, wherein
the waveguide comprises a hair curling surface pro-
viding a continuation of the hair curling surface of
the barrel.

8. The device according to any preceding claim, where-
in the first set of light-emitting diodes is divided into
a plurality of groups, wherein a group includes a plu-
rality of first light-emitting diodes arranged longitudi-
nally along a length of the barrel, and wherein the
group is separated circumferentially from an adja-
cent group from the plurality of groups.

9. The device according to any preceding claim, where-
in the second set of light-emitting diodes includes a
plurality of second light-emitting diodes spaced sub-
stantially evenly around an interior surface of the
housing.

10. A device according to any preceding claim, wherein
the hair curling surface is made from a light absorb-
ent material for absorbing the light energy from the
second set of light-emitting diodes.

11. A device according to any preceding claim, wherein
an interior surface of the housing facing the hair curl-
ing surface is made from a light absorbent material
configured to absorb the light energy emitted by the
first set of light-emitting diodes.

12. A device according to any preceding claim, wherein
the barrel is hollow.

13. A device according to claim 11, wherein the barrel
comprises an air inlet (36) and an air outlet (16),
wherein the device further comprises a fan (38) con-
figured to move air (32) in through the air inlet and
out through the air outlet.

14. A device according to any preceding claim, further
comprising a hair collector mechanism for winding
the hair around the hair curling surface.

15. A method of curling hair using the device of any pre-
ceding claim, the method comprising:

winding (41) hair around the hair curling surface;
operating (42) the first set of light-emitting di-
odes to generate residual thermal energy to heat
the hair around the hair curling surface by con-
duction via the heat sink; and
operating (43) the second set of light-emitting
diodes to generate the light energy to heat the
hair around the hair curling surface by absorp-
tion of the light energy.
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