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(57) ABSTRACT

This invention relates to a hair styling device (10). The
device has a body (12) defining a chamber (16) adapted to
accommodate a length of hair (24), the chamber having an
opening (22) through which the length of hair may pass into
the chamber. A rotatable element (26) is adapted to engage
the length of hair adjacent to the opening and to wind the
length of hair around a protrusion within the chamber. A first
hair-straightening panel (44) and a second hair-straightening
panel (46) are provided, the first hair-straightening panel and
the second hair-straightening panel facing one another and
defining a passage (50) through which the length of hair
passes as it leaves the chamber, the first hair-straightening
panel and the second hair-straightening panel being movable
relative to one another.
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HAIR STYLING DEVICE

FIELD OF THE INVENTION

[0001] This invention relates to a hair styling device.
[0002] For brevity, in the present application reference is
made to the styling of a female’s hair, but the invention is not
limited thereby.

BACKGROUND TO THE INVENTION

[0003] Hair styling devices are described in WO2009/
077747, W02012/080751, W0O2013/186547 and PCT/
(GB2014/051386. The described hair styling devices all have
a rotatable element which captures a length of hair to be
styled and winds the length of hair around a protrusion in the
form of an elongate member. The preferred embodiments
utilise a chamber surrounding the elongate member, the
chamber perhaps being heated by way of heat applied to the
walls of the chamber and/or to the elongate member. Instead
of (or in addition to) the application of heat, a hair treatment
product may be applied to the hair within the chamber. The
hair within the chamber becomes styled by the application of
heat and/or by the application of the treatment product
whilst it is located within the chamber.

[0004] The present invention shares many of the features
of the preferred embodiments of the hair styling devices
described in WO2009/077747, W02012/080751, WO2013/
186547 and PCT/GB2014/051386, and it is believed that the
hair styling devices described in those documents represent
the closest prior art to the present invention.

[0005] The identified prior art documents all impart curls
to the user’s hair. The inventors have realised that a modified
device can be used (alternatively or additionally) to create
other styles in the user’s hair.

SUMMARY OF THE INVENTION

[0006] According to a first aspect of the present invention,
there is provided a hair styling device having: a body
defining a chamber adapted to accommodate a length of hair,
the chamber having an opening through which the length of
hair may pass into the chamber;

[0007] a rotatable element adapted to engage the length of
hair adjacent to the opening;

[0008] a protrusion around which, in use, the length of hair
is wound by the rotatable element; and

[0009] a first hair-straightening panel and a second hair-
straightening panel, the first hair-straightening panel and the
second hair-straightening panel facing one another and
being movable relative to one another.

[0010] The present invention shares the features of the
identified prior art documents in having an opening through
which the length of hair to be styled is introduced into the
chamber and a rotatable element which rotates adjacent to
the opening. In use, in common with the identified prior art
documents, rotation of the rotatable element winds the
length of hair around the protrusion. Also in common with
the prior art, in those embodiments in which the user cannot
(or does not) insert the length of hair directly into the
chamber the rotatable element may also drive the length of
hair through the opening and into the chamber.

[0011] The present invention also shares the feature of a
chamber for containing the wound length of hair. As with the
prior art documents, in preferred embodiments of the present
invention the chamber is almost fully enclosed, i.e. it is
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surrounded by a substantially continuous wall. This is pre-
ferred so as to maximise the control over the temperature
within the chamber, and also to maximise the area of the
chamber wall which can be heated. It will be appreciated,
however, that in less preferred embodiments the outer wall
of the chamber may not be heated and in such embodiments
the chamber can be relatively open, i.e. surrounded by a
perforated wall or cage which serves simply to accommo-
date and retain the length of hair.

[0012] The present invention differs from the prior art
documents in providing first and second cooperating hair-
straightening panels between which the hair can pass upon
leaving the chamber. The prior art documents seek to
remove the wound length of hair from the chamber with the
minimum of interaction with the wound length of hair, and
the minimum disruption of the formed curl, it being recog-
nised that some of the formed curl will be lost if the hair is
forced to uncurl, or is otherwise placed under tension, as it
is removed from the chamber. The present invention seeks to
take advantage of the fact that the hair remains susceptible
to styling as it leaves the chamber, the hair being (further)
styled (and in particular at least partially straightened) as it
passes between the first and second hair-straightening pan-
els.

[0013] Conventional hair straighteners comprise a pair of
flat hair-straightening panels which can be heated to a very
high temperature. A length of hair is inserted between the
panels, the panels are pressed towards one another substan-
tially to clamp the length of hair therebetween, and the
length of hair is pulled through the passage between the
panels. The hair is softened by the heat of the panels and
since it is held flat between the panels it is caused to
straighten. The hair cools as it leaves the panels and retains
its straightened form.

[0014] The known hair straighteners suffer a number of
disadvantages. Firstly, the temperature to which the panels
are heated is high enough to cause damage to the user’s skin
and significant pain to the user if a panel is touched. Special
care needs to be taken not to touch inadvertently one or other
of the panels during use. Also, special provisions must be
taken to avoid damage to worktops or other surfaces upon
which the hair straighteners are rested whilst the panels heat
up and cool down.

[0015] Secondly, the extreme heat which is applied to the
user’s hair, and also the pressure which is applied to the hair
by way of the panels, can both damage the user’s hair,
especially if hair straighteners are used frequently. The
extreme heat and pressure are, however, required to achieve
the desired hair straightening and so cannot be avoided
without reducing the effectiveness of the hair straighteners.
[0016] In the present invention, the length of hair is drawn
into the chamber and can be retained within the chamber
before passing between the panels. One or more heating
elements can be provided for the chamber so that heat can
be applied to the length of hair therein, enabling the appli-
cation of heat for a relatively long period of time. Increasing
the time for which the length of hair is heated enables a
reduction in the maximum temperature required, i.e. the
length of hair can reach the required temperature for styling
more slowly. Reducing the maximum temperature reduces
the likelihood of damage to the user’s hair, reduces the
likelihood of pain and damage to the user if a heated surface
is inadvertently touched, and reduces the likelihood of
damage to a worktop or the like.
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[0017] In addition, because the hair is heated before it
passes between the panels, the length of time for which the
hair remains between the panels is less critical to the styling
operation. For example, to effectively straighten hair that is
naturally tightly curled it is necessary to retain the hair
clamped tightly between the panels of conventional hair
straighteners for a relatively long time, which is achieved by
moving the length of hair very slowly through the passage
between the panels. With the present invention on the other
hand the period of time for which the hair is between the
panels is less critical because the hair is already heated to (or
close to) the styling temperature before it leaves the cham-
ber. A user of the present invention can therefore move the
length of hair relatively quickly between the panels and yet
achieve the same straightening effect, making the straight-
ening operation easier and more convenient for the user.
[0018] Enabling the user to move the hair relatively
quickly between the panels has the additional benefit of
reducing the likelihood of damage to the hair, particularly
for frequent users of hair straighteners. Thus, it is understood
that retaining the hair for relatively long periods, tightly
pressed between the very hot panels of conventional hair
straighteners, is likely to damage the user’s hair.

[0019] There is also provided a method of styling hair
comprising the following steps:

[0020] {i} providing a hair styling device having:
[0021] a body defining a chamber, the chamber having an
opening;
[0022] a rotatable element located adjacent to the open-
mg;
[0023] a protrusion within the chamber; and
[0024] a first hair-straightening panel and a second

hair-straightening panel, the first hair-straightening

panel and the second hair-straightening panel facing

one another and being movable relative to one another;
[0025] {ii} collecting a length of hair to be styled,
[0026] {iii} positioning the length of hair adjacent to the
opening and within the path of movement of the rotatable
element;
[0027] {iv} rotating the rotatable element, the rotatable
element engaging the length of hair and winding the length
of hair around the protrusion;
[0028] {v} removing the length of hair from the chamber
through a passage between the hair-straightening panels, the
length of hair being styled as it passes between the panels.
[0029] The size of the passage between the panels is
preferably adjustable, so that the method can include the
additional step of selecting a chosen spacing between the
first and second hair straightening panels before step {v} is
undertaken.
[0030] Ideally, there are multiple heating elements. The
provision of multiple heating elements allows different
temperatures to be applied at different locations of the
device. Preferably the chamber is substantially closed and
there is at least one heating element for the chamber, and at
least one further heating element for each of the panels. It
can be arranged that the heating element(s) which impart the
maximum temperature to the length of hair are located
within the chamber, the temperature of the heating elements
for the panels being lower so that the likelihood of pain or
damage caused by inadvertent contact of the user or with the
surface of a worktop is much reduced or avoided.
[0031] The inventors therefore use a rotatable element,
protrusion and chamber similar to those of the known
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devices as a convenient and reliable means of capturing a
length of hair and retaining it in a suitable location before
passing the length of hair between the hair-straightening
panels. The length of hair can be heated (or otherwise
treated, as applicable) whilst it is in the chamber as well as
(or instead of) whilst it passes between the panels.

[0032] In the identified prior art documents the chamber is
primarily a styling chamber within which the length of hair
is formed into the desired curls; in the present invention the
chamber can be used to prepare the length of hair for
subsequent passage between the panels, e.g. as a (pre-)
heating chamber. It is nevertheless recognised that if the
length of hair is heated within the chamber it will be at least
partially styled into curls within the chamber, which curls
can subsequently be removed as the length of hair passes
between the panels. In such embodiments the length of hair
undergoes two styling procedures, the first (curling) proce-
dure within the chamber and the second (straightening)
procedure as it passes between the panels.

[0033] The dimensions of the first and second hair-
straightening panels can be chosen by the manufacturer,
bearing in mind that larger panels will typically enable more
complete straightening of the length of hair (and perhaps the
styling of a larger section of hair) but will also increase the
size and weight of the device. Because of the possible
pre-heating of the length of hair within the chamber, it may
be possible to provide panels significantly smaller (i.e.
narrower) than the panels of conventional hair straighteners,
whilst achieving a similar degree of straightening.

[0034] If desired, the curls can be completely removed
from a length of hair as it passes between the panels. At the
other extreme the panels may be unheated and the length of
hair passed quickly therebetween, perhaps under little or no
pressure, so that the minimum amount of curl is removed.
Whilst in the latter embodiments the length of hair can be
very curly when it leaves the device, it is nevertheless
appropriate to refer to the panels as hair-straightening panels
as they will have some (chosen) straightening effect upon the
length of hair. The device may also be operated between
these extremes, with the temperature of the panels (and/or
the chamber), and/or the duration for which the length of
hair is retained within the chamber and subsequently
between the panels, and/or the pressure applied by the
panels, determining the degree to which the curls are
removed by the panels. The degree of straightening can
therefore be varied, from full straightening to partial
straightening (i.e. the removal of some but not all of an
existing curl—often called “smoothing” or “taming”).
[0035] In its simplest embodiments the hair styling device
of the present invention is designed solely for straightening
a user’s hair (with a user-selectable degree of straightening,
as desired). As above indicated, however, because the length
of hair is initially wound around the protrusion it acquires a
curl before passing between the panels. Preferred embodi-
ments of the present invention can allow the user to pass the
length of hair between the panels, or to bypass the panels, as
desired. Clearly, if the hair-straightening panels are
bypassed they will have no straightening effect upon the
length of hair. The user can therefore either straighten her
hair or can impart curls to her hair with a single device,
depending upon the chosen mode of operation.

[0036] Such preferred embodiments of the present inven-
tion utilise a protrusion with a free end, and with an opening
adjacent to the free end (similar to the elongate member and
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secondary opening described in WO02012/080571, for
example). If the hair-straightening panels of such an
embodiment are bypassed, the curled length of hair can be
slid out of the chamber around the free end of the protrusion
so as to maintain the maximum curl.

[0037] In the pending international patent application
PCT/GB2014/051386 by the same inventors, heating ele-
ments are located in desired locations throughout the hous-
ing, and act to heat the length of hair before it enters the
chamber as well as whilst it is retained within the chamber.
Heating elements can similarly be located throughout the
present device, including in the first and/or second panels, to
determine the temperature regime for the length of hair in
different parts of the device.

[0038] Preferably, the first and second hair-straightening
panels are substantially planar and so replicate the flat panels
of conventional hair straighteners. Alternatively, the panels
may be shaped to impart shaping into the length of hair. For
example, the panels may have a wave pattern, the length of
hair passing across the waves as it moves through the
passage.

[0039] Desirably, the form of the first panel and the second
panel are complementary so that the passage is substantially
uniformly-sized across much or all of the panels (whether
the panels are planar or not).

[0040] The panels may also act to spread the length of hair
across their hair-engagement surfaces, i.e. to increase the
area of the panels which contact the length of hair. It will be
recognised that winding of the length of hair around the
protrusion will typically cause the length of hair to bunch
together somewhat into the form of a length of rope. It is,
however, desired to flatten out the length of hair into a more
ribbon-like shape as it passes between the panels, so as to
maximise the likelihood that all of the hair experiences the
same temperature regime between the panels, and thereby
undergoes substantially the same straightening procedure.
One or both of the panels may carry rollers, combs or other
components which act to spread out the length of hair as it
passes to (or through) the passage between the panels.
[0041] Preferably therefore, the invention according to the
first aspect incorporates a distributing component to distrib-
ute, spread or move the length of hair across the panels. In
preferred embodiments the distributing component is in the
form of a helical element. The distributing component can
preferably perform two functions. Firstly, it can help to
ensure that the length of hair is spread across the panels.
[0042] Secondly, it can be used to move the length of hair
across the panels. In the case of a helical element the length
of hair can be moved across the panels by aligning the
longitudinal axis of the helical element across the panels and
rotating the helical element about the longitudinal axis.
[0043] Preferably, the peripheral edge of the distributing
component is deformable. Thus, if the user’s hair contains
knots it is desirable that the user can nevertheless pull the
device away from her head past the distributing component.
Alternatively, the distributing component may be non-de-
formable, but movable out of the path of the length of hair,
whereby to permit the removal of a knotted length of hair.
Desirably, the distributing component is a metallic coil
similar to a spring with a pitch of several millimetres.
[0044] It will be understood that the pressure which is
applied to the length of hair as it passes between the panels
is less important with the present invention than with the
prior art hair straighteners. Specifically, with the present
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invention it can be arranged that the length of hair is put
under little or no pressure as it passes between the panels, i.e.
it is simply drawn through a controlled gap between the
panels. The mere engagement of the hair with one or other
of the panels will have a straightening effect even without
any pressure being applied. Some users with very curly (or
frizzy) hair may for example wish to remove some but not
all of the curl. Also, some users with very limp hair may not
wish to fully straighten their hair. Arranging for a predeter-
mined and controlled gap between the panels can facilitate
the desired partial straightening for those users, and can also
add shine to the length of hair as with conventional straight-
eners.

[0045] The device may for example provide a number of
user-selectable settings defining a number of different pre-
determined spacings between the panels, the different spac-
ings providing different degrees of hair straightening. Desir-
ably, one setting 10 would allow the panels to engage one
another so that they can be pressed together with a length of
hair therebetween, for maximum straightening.

[0046] According to a second aspect of the invention there
is provided a hair styling device having a first hair-straight-
ening panel and a second hair-straightening panel, the first
hair-straightening panel and the second hair-straightening
panel facing one another and being movable relative to one
another, the device having a first heating element for the first
hair-straightening panel, a second heating element for the
second hair-straightening panel, and a distributing compo-
nent mounted upon the first hair-straightening panel, the
distributing component having a number of elements which
project towards and are engageable with the second hair-
straightening panel, the distributing component being mov-
able relative to the first hair-straightening panel.

[0047] The inventors have therefore appreciated that the
distributing component can be a preferable but subsidiary
feature of the invention according to the first aspect as set
out above, or it can instead be a feature added to an
otherwise conventional pair of hair straighteners. Thus,
whilst it is known to provide fixed combs and other similar
structures for hair straighteners, the provision of a movable
distributing component has additional benefits as described
herein.

[0048] In particular, with conventional straighteners it is
necessary to clamp the length of hair between the panels as
set out above. However, as also above described there are
benefits to controlling the spacing between the panels so that
the length of hair passes through a controlled passage
between the panels, with a controlled (and perhaps zero)
pressure being applied to the hair. In such cases the distrib-
uting component can ensure that the length of hair is retained
between the panels and does not for example slip out of the
gap between the panels.

[0049] Also, less diligent users may seek to pass a tight
bunch of hair between the panels rather than passing a more
suitable ribbon-like length of hair. A distributing component
(or multiple distributing components, as desired) can be
used to help spread a bunched length of hair into a more
ribbon-like form.

[0050] Furthermore, it is expected that a moving distrib-
uting component will reduce slightly the force required to
pull the length of hair between the panels.

[0051] Preferably, the distributing component is in the
form of a helical element such as a worm gear or spring as
described in relation to the drawings below. Preferably also,
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it is arranged that the distributing component is driven to
oscillate. The oscillations may comprise less than one rota-
tion of the worm gear or spring. Whilst an oscillating
movement of the distributing component will cause oscil-
lating movement of the length of hair as it passes the
distributing component, that oscillating movement is
expected to help to spread out the hair more evenly across
the panels.

[0052] The particular form of the distributing component
and the benefits thereof which are described above in
relation to the first aspect, and which are described below in
relation to the specific embodiments, are applicable also to
this aspect of the invention.

[0053] According to a third aspect of the invention there is
provided a hair styling device having:

[0054] a body defining a first chamber and a second
chamber, each chamber being adapted to accommodate a
length of hair,

[0055] an opening through which the length of hair may
pass into the chambers;

[0056] a rotatable element adapted to engage the length of
hair adjacent to the opening, the rotatable element being
located between the first chamber and the second chamber;
[0057] a first protrusion within the first chamber and a
second protrusion within the second chamber, around which,
in use, the length of hair is wound by the rotatable element,
the first protrusion having a free end and the second pro-
trusion having a free end.

[0058] The identified prior art documents describe hair
styling devices having first and second chambers with the
rotatable element therebetween. In those devices the protru-
sion within one of the chambers (and in particular within the
“front” chamber as described) is an elongate member around
which the length of hair is wound. The other protrusion is
located within the other chamber (and in particular within
the “rear” chamber as described) and is configured as a shaft
for the rotatable element. Only the elongate member has a
free end from which a formed curl can be removed without
deformation, and the user is instructed to orient the device
with the free end of the elongate member facing her head
during use.

[0059] According to the third aspect of the present inven-
tion, the device can be symmetrical, with each of the
chambers able to act as the “front” chamber (i.e. facing
towards the user’s head), and the other chamber acting as the
“rear” chamber (i.e. facing away from the user’s head). The
user can therefore orient the device with either of the
protrusions facing towards her head; whichever of the first
and second chambers is oriented towards the user’s head
will provide the equivalent of the front chamber of the prior
art devices.

[0060] The cross-sectional dimension (e.g. diameter) of
the first chamber may differ from that of the second cham-
ber, so that the user can form large or small curls depending
upon the orientation of the device. Similarly, the cross-
sectional dimension of the first protrusion may differ from
that of the second protrusion. The protrusions may be of
different lengths, and the chambers may also be of different
lengths, as desired.

[0061] According to a fourth aspect of the present inven-
tion, there is provided a hair styling device having:

[0062] a body defining a chamber adapted to accommo-
date a length of hair,
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[0063] an opening through which the length of hair may
pass into the chamber;

[0064] a first rotatable element and a second rotatable
element, each adapted to engage the length of hair adjacent
to the opening,

[0065] a protrusion within the chamber, around which, in
use, the length of hair is wound by the first rotatable element
and the second rotatable element,

[0066] the first rotatable element being rotatable indepen-
dently of the second rotatable element.

[0067] Embodiments of the fourth aspect of the invention
utilise two rotatable elements which can rotate indepen-
dently and therefore relative to one another. During some
styling operations it may be desirable for both rotatable
elements to rotate together in synchrony. In other styling
operations the rotatable elements can rotate in opposite
directions (at the same rotational rate or at different rota-
tional rates). In yet other styling operations one of the
rotatable elements can be rotated whilst the other is held
stationary.

[0068] All aspects of the present invention may be com-
bined with features of one or more of W02009/077747,
W02012/080751, W02013/186547 and PCT/GB2014/
051386 with which they are compatible. Also, the differing
aspects of the present invention may be used together with
other aspects with which they are compatible.

BRIEF DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0069] The invention will now be described in more detail,
by way of example, with reference to the accompanying
schematic drawings, in which:

[0070] FIG. 1 shows a perspective view from above of a
first embodiment of hair styling device according to the first
aspect of the present invention;

[0071] FIG. 2 shows a perspective view of the embodi-
ment of FIG. 1, from below;

[0072] FIG. 3 shows a perspective view of the embodi-
ment of FIGS. 1 and 2 with the first and second hair-
straightening panels pressed together;

[0073] FIG. 4 shows a perspective view of part of a second
embodiment of the invention according to the first aspect;
[0074] FIG. 5 shows a perspective view of part of a third
embodiment of the invention according to the first aspect;
[0075] FIG. 6 shows a view of part of the chamber and
elongate member of a fourth embodiment of the invention
according to the first aspect;

[0076] FIG. 7 shows a plan view of part of a fifth embodi-
ment of the invention according to the first aspect;

[0077] FIG. 8 shows a view in the direction VIII of FIG.
7,

[0078] FIG. 9 shows a perspective view of the first and
second hair-straightening panels, the guide member and the
helical element of a sixth embodiment according to the first
aspect;

[0079] FIG. 10 shows a perspective view of the hair
styling device of FIGS. 7 and 8;

[0080] FIG. 11 shows a perspective view of a seventh
embodiment of the invention according to the first aspect;
[0081] FIG. 12 shows a perspective view of part of the hair
styling device of FIG. 11 in a first mode of operation;
[0082] FIG. 13 shows a view as FIG. 12 in a second mode
of operation;
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[0083] FIGS. 14 and 15 show a perspective view of part of
an eighth embodiment of hair styling device, according to
the third aspect of the invention;

[0084] FIG. 16 shows a perspective view of part of a ninth
embodiment of hair styling device, according to the third
and fourth aspects of the invention; and

[0085] FIG. 17 shows a perspective view of a tenth
embodiment of hair styling device, according to the first
aspect of the invention.

DETAILED DESCRIPTION

[0086] The hair styling device 10 has a body 12 and a
handle 14. Within the body 12 is a front chamber 16 and a
rear chamber 18. A protrusion 20 is located within the front
chamber 16. The body 12 has an opening 22 through which
a length of hair 24 may be introduced into the chamber 16.
[0087] It will be observed that the protrusion 20 of the
embodiments of FIGS. 1-5 is of a similar size and shape to
the elongate member of the described prior art documents.
It will be understood, however, that in embodiments
designed solely for hair straightening the length of the
protrusion is unimportant, and in those embodiments the
protrusion could be very short. Whilst it is to be expected
that a short protrusion would cause the length of hair to be
wound into inconsistent curls that is not a disadvantage if the
length of hair is subsequently to be straightened. Accord-
ingly, all that is required is that the protrusion cooperates
with the rotatable element to ensure that the length of hair
becomes wound therearound.

[0088] In FIG. 1 the length of hair 24 is shown in solid
lines in the position in which it has been fully wound onto
the protrusion 20. For ease of reference the length of hair 24
is also shown in dotted lines in the (approximate) position in
which it may be introduced into the device 10.

[0089] The device 10 has a rotatable element 26 which lies
between the front chamber 16 and the rear chamber 18 and
separates those chambers. The rotatable element 26 can be
driven to rotate by a motor (not shown).

[0090] In this embodiment the protrusion 20 is fixed to the
body 12 (see for example FIG. 6).

[0091] In other embodiments the protrusion rotates with
the rotatable element 26. In those other embodiments the
protrusion may terminate before the end of the front cham-
ber 16. Whilst it would be possible in those other embodi-
ments for at least some of the length of hair to pass around
the end of the protrusion after it has been formed into curls,
that is not expected to be significantly detrimental when the
device is operated in the hair-straightening mode.

[0092] The rotatable element 26 in this embodiment is
located within a fixed channel member 30. The channel
member 30 serves firstly to reduce the likelihood of the
rotatable element engaging extraneous hair during use of the
device, and secondly to provide guides to assist the user in
correctly inserting the length of hair 24. Thus, it will be
understood that prior to use of the device the user must place
the device close to her head with the length of hair lying
adjacent to the opening 22 and between the upstanding ends
of the channel member 30. The upstanding ends of the
channel member 30 will in particular assist the user in
correctly positioning the length of hair 24, especially when
the user is unsighted.

[0093] It will be understood that the introduction of the
length of hair 24 adjacent to the opening 22 may be
facilitated in other embodiments by one or more fixed
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inclined surfaces, and/or by one or more movable guide
parts, as described in the identified prior art patent docu-
ments.

[0094] During the initial stages of operation, after the
length of hair 24 has been placed close to the opening 22 as
shown in dotted outline, the handle parts are moved (piv-
oted) together which causes the movable cover member 34
to move downwardly as drawn in FIG. 1, into the position
shown in FIG. 3. In that position the front chamber 16 is
effectively fully enclosed, and the length of hair 24 has been
pressed towards the protrusion 20. In most embodiments of
the invention the movement of the movable cover member
34 will be controlled by the user, i.e. by the user squeezing
together the respective handle parts as in conventional hair
straighteners. It is possible, however, that the movement of
the movable cover member is automated.

[0095] The rotatable element 26 is then rotated (clockwise
as viewed in FIG. 1), and its leading end (not seen, but in this
embodiment of identical form to its trailing end 32) will pass
over the length of hair 24 and capture the length of hair 24.
It is preferably arranged that the controller of the device 10
will not allow the rotatable element 26 to commence its
rotation until the movable cover panel 34 has been moved to
its closed position. Thus, the configuration of the movable
panel 34 is such that when it is in its closed position it
presses the length of hair 24 to a position inside the path of
movement PM (see FIG. 8) of the leading end of the
rotatable element 26. As shown in FIG. 2, the movable panel
34 carries two pressing parts 36 which engage the length of
hair and help to ensure that it is pressed inside the path of
movement PM.

[0096] It will be understood that one or both of the
pressing parts can in other embodiments extend downwardly
behind the opening 22 as viewed in FIG. 1 and 2 (perhaps
being shaped somewhat similarly to the guide part 64 of the
embodiment of FIG. 8) to act as a combined guide part and
pressing part.

[0097] The rotatable element 26 tapers towards its leading
end such that its rotation acts to pull the length of hair 24
downwards as viewed in FIG. 1, through the opening 22.
[0098] Considering the dotted outline length of hair 24
shown in FIG. 1, the end 40 is the free end of the length of
hair, and the part 42 is attached to the user’s scalp (not
shown). The hair styling device 10 is intended to style
substantially all of the length of hair 24 lying between the
part 42 and the free end 40, so that the numeral 42 represents
the “end” of the length of hair 24 which will be styled by the
device. Each of the individual hairs in the length of hair 24
will be connected to the user’s scalp (not shown), and in
practice the length of hair will usually be considerably
longer than that represented in FIG. 1 (i.e. the length of hair
will in practice normally extend a significant distance
beyond the left edge of the page).

[0099] It will be understood that in all embodiments of the
invention the distal end 40 of the length of hair is not
clamped or otherwise constrained when the device is in the
closed position (such as that of FIG. 3), so that little force is
required to draw the length of hair into the device. The
proximal end 42 might also not be clamped between the
panels 44, 46, but since the proximal end of the length ot hair
does not need to move it may be clamped (or partially-
clamped) if desired.

[0100] In common with the prior art devices described
above, the device is placed close to the user’s scalp, so that
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the part 42 might in practice be very close to the scalp. As
the rotatable element 26 rotates, the distal portion of the
length of hair 24 (which lies between the rotatable element
26 and the free end 40), is pulled through the opening 22 into
the rear chamber 18. The rear chamber 18 has a closed end
which provides a relatively fixed surface and it is the relative
rotation between the rotatable element 26 and the opening
22 (and in particular its closed end) which causes the distal
portion of the length of hair 24 to be drawn into the device
10.

[0101] The proximal portion of the length of hair 24
(which lies between the rotatable element 26 and the part
42), will be pulled through the opening 22 and into the front
chamber 16. The first hair-straightening panel 44 is also a
relatively fixed surface, and it is the relative rotation
between the rotatable element 26 and the first panel 44
which causes the proximal portion of the length of hair 24
to be drawn into the device 10. Furthermore, since the part
42 of the length of hair is attached to the user’s scalp, only
a small part of the proximal portion of the length of hair will
be drawn into the device—continued rotation of the rotat-
able element 26 instead causes the distal portion of the
length of hair to be drawn from the rear chamber 18, past the
rotatable element 26, and into the front chamber 16.
[0102] It will be observed that the location of the part 42
of the (solid) length of hair 24 differs 10 from the location
of the part 42 of the (dotted outline) length of hair 24. This
will be caused in use by the user moving the device 10
relative to her head, but in this embodiment is unimportant
to the operation of the device. It will be seen that the first
hair-straightening panel 44 and the cooperating second
hair-straightening panel 46 have relatively large areas, so
that the user can manipulate the device 10 to a convenient
position, with the proximal portion of the length of hair lying
within the passage 50 between the first and second panels
44, 46.

[0103] In this embodiment the front chamber 16 and the
rear chamber 18 are both heated, in this embodiment by way
of discrete heating elements (not seen) in the walls of the
body 12 and in the movable panel 34. Also, one or more
heating elements can be located within the elongate member
20 and the shaft 52 within the rear chamber, if desired.
Finally, there can be heating elements within each of the first
panel 44 and the second panel 46.

[0104] The schematic drawings show only the basic struc-
ture of the handle 14, the body 12 and the movable panel 34.
In practice, a controller will typically be located in one or
other of the handle parts, the controller being connected to
the motor for the rotatable element 26, and to each of the
heating elements. The controller can set the temperature of
each of the heating elements (separately and independently
if desired), and can also set the rate of rotation of the
rotatable element (which will determine the speed at which
the length of hair is introduced into the rear chamber 18 and
subsequently into the front chamber). The controller can also
issue an audible and/or a visual signal to the user after a
predetermined period of time, the period of time being
chosen to allow the length of hair to reach the temperature
required for effective styling.

[0105] Preferably also, the controller is able to detect the
position of the rotatable element (or at least to detect its
position once each rotation). Ideally, the rotatable element
carries a magnet and the controller is connected to a Hall
effect sensor which can detect the proximity of the magnet,
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for example. Such an arrangement can ensure that the
rotatable element always undertakes a complete number of
rotations and stops rotating at a predefined position ready for
the commencement of the next curling operation, as
described in the prior art documents.

[0106] The user may be able to choose from a number of
pre-set programmes having different heating regimes, dif-
ferent rates of rotation of the rotatable element, and/or
different heating periods. Alternatively or additionally, the
controller can determine the temperature regime, the rate of
rotation and the heating duration depending upon the thick-
ness of the length of hair which is introduced into the device.
[0107] In particular, it will be understood that it is safer if
the maximum temperature applied by the heating elements
occurs within the front chamber 16 rather than between the
panels 44, 46, since it will be far less likely that the user will
inadvertently touch a part of the front chamber 16. Whilst it
might in some embodiments be possible not to provide a
heating element for the first panel 44 or the second panel 46,
and instead to rely upon the heat which has been imparted
into the hair within the front chamber 16, it is expected to be
necessary that the first and second panels 44, 46 are also
heated. It might also be possible not to provide any heating
elements within the front or rear chambers 16, 18, and
instead to rely solely upon the heat applied by the first and
second panels 44, 46. That is not preferred, however, and it
is a beneficial feature of the present invention that the
pre-heating of the length of hair 24 which takes place in the
chamber (in particular within the front chamber 16) reduces
the temperature to which the panels 44, 46 must be heated,
without compromising their straightening effect.

[0108] Also, it might be desirable in some applications to
rely upon styling the hair chemically rather than by way of
heat (or in addition to the application of heat), in which case
a suitable hair-treatment product can be applied to the length
of hair 24 whilst it is contained within the chamber, ideally
within the front chamber 16. The device can utilise steam,
ions, and/or any suitable chemicals to treat the hair as part
of the styling process.

[0109] After the length of hair 24 has been retained within
the front chamber 16 for the desired length of time, the
device is pulled away from the user’s head, with the length
of hair 24 passing between the panels 44, 46 as it is removed
from the front chamber 16.

[0110] Whilst FIG. 1 shows the length of hair 24 in solid
outline wound around the elongate member 20 with the
movable member 34 open, that is an artificial situation
provided for the purposes of understanding. Instead, the
movable member 34 will remain closed until the length of
hair 24 has been removed, specifically so that the length of
hair 24 passes between the panels 44, 46 as it is removed. It
will be understood from FIG. 3 that the passage 50 through
which the length of hair 24 is pulled as it is removed from
the front chamber 16 is small, perhaps equal to the thickness
of a few hairs, the user being able to impart a desired
pressure to the length of hair between the panels 44, 46,
similar to the operation of conventional hair straighteners. In
an alternative embodiment the size of the passage 50, and
the pressure applied to the length of hair 24 as it passes
between the panels 44, 46, are automated, the device having
means to move the panels relative to one another and the
controller determining the gap between the panels and/or the
pressure which is applied therebetween. Thus, in alternative
embodiments the first panel may not be an extension of the
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body 12, and/or the second panel may not be an extension
of the movable member 34, but instead the panels are
otherwise mounted adjacent to the first chamber. An auto-
mated device may be able to apply a more consistent
pressure to the length of hair than could be achieved
manually, even for an experienced user.

[0111] It will be understood that the action of winding the
length of hair 24 around the protrusion 20 will typically
cause the length of hair to bunch together, i.e. to form a
relatively tight bundle having a circular or oval cross-
section. It is desired, however, to flatten out the bundle as it
passes between the panels 44, 46, so as to ensure that all (or
substantially all) of the individual hairs within the length of
hair 24 experience the same or similar pressure and tem-
perature regime between the panels. Alternatively stated, it
is not desired that the length of hair retains a bundled form
since the individual hairs close to the centre of the bundle
would then be partially shielded from the temperature of the
panels by the surrounding hairs.

[0112] Whilst it might be expected that pressing the panels
44, 46 together will induce the length of hair 24 to spread out
into a ribbon-like form, this spreading might not be sufficient
on its own, and it is desired that additional means of
spreading the length of hair across a larger area of the panels
be provided. One such means is shown in FIG. 4.

[0113] Inthe embodiment which is shown partially in FIG.
4 the first panel 244 carries a number of rollers 54 which
project slightly above the surface of the panel 244 (and in
this embodiment project into corresponding shallow
recesses 56 formed in the second panel 246). The rollers 54
engage the hair as it passes thereover and impart a small
sideways force to the individual hairs causing the length of
hair to become more spread out. The rollers may also be
supplemented by a comb or one or more rows of bristles at
the edge of the front chamber 216 which will also act to
spread out the length of hair before it passes between the
panels 244, 246.

[0114] The number and disposition of the rollers shown in
FIG. 4 is by way of example, and a simpler embodiment
could use just two rollers lying side by side with an angle
therebetween. The rollers could have a roughened surface,
or have projections or bristles, to impart a sideways force to
the passing hair.

[0115] Another alternative embodiment is shown (par-
tially) in FIG. 5, in which the panels 344, 346 have coop-
erating wave-forms 60. The waves 60 diverge across the
panels 344, 346 and thereby urge the length of hair to
become more spread out.

[0116] It will be seen from FIG. 1 that the hair-engaging
surface of the first panel 44 is substantially tangential to the
protrusion 20 (so that the passage 50 is also substantially
tangential when the movable member 34 is in its closed
position). It is desired that the length of hair is wound in the
direction shown in FIG. 1 so that the curvature of the length
of hair as it is pulled from the protrusion 20 and through the
passage 50 is linear (or substantially linear) so as to enhance
the straightening effect. It will be understood, however, that
the tangential configuration is not essential, and if desired
the passage 50 could be inclined downwardly or upwardly
(as drawn). In the alternative embodiment shown partially in
FIG. 6 the protrusion 420 is flared, and is blended into the
end wall of the front chamber 416. In this embodiment the
top of the protrusion 420 is substantially continuous with the
hair-engagement surface of the first panel 444, it being
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recognised that the elongate member need not be cylindrical
in embodiments which are not intended to form consistent
curls. It will nevertheless be understood that if the hair is
heated (and/or treated) within the front chamber 16 it will
necessarily be styled into a curved form. Those curls (and
any pre-existing curls or waves in the length of hair 24) can
subsequently be removed as the length of hair 24 is passed
between the panels 44, 46. The degree to which the curls are
initially formed, and are subsequently removed, can be
determined in part by the temperature regimes within the
device, i.e. the temperature to which the length of hair is
heated within the front chamber 16 and the temperature
which the length of hair subsequently experiences between
the panels.

[0117] Also, the user can affect the degree to which the
length of hair is straightened by altering the rate at which the
length of hair passes between the panels 44, 46. Thus, if the
user pulls the device 10 rapidly away from her head (or
otherwise pulls the length of hair rapidly through the pas-
sage 50), especially whilst applying little or no pressure to
the length of hair, the straightening effect of the panels will
be minimised. Alternatively, if the user pulls the device more
slowly away from her head, especially whilst applying
significant pressure to the length of hair, the straightening
effect will be maximised.

[0118] Notwithstanding the benefit of the invention in
enabling the use of a lower maximum temperature of the
heating elements, it may nevertheless be desired to use a
similar maximum temperature as that which is used in
conventional hair straighteners. Thus, the speed of operation
might be an important factor to some users, and raising the
maximum temperature will increase the rate at which the
hair is heated, and thereby enable the styling of the hair to
be undertaken more quickly. Even so, however, provided
that the maximum temperature is applied within the front
chamber, the likelihood of the user suffering pain through
touching a heated surface, or of damage to a worktop or the
like, is reduced because the heating element(s) within the
front chamber are not exposed. There is another benefit in
that the hair is not exposed to the maximum temperature,
and to the pressure between the panels, at the same time, so
that the likelihood of damage being caused, particularly to
the hair of frequent users, is reduced. Alternatively stated,
pre-heating the length of hair to a very high temperature
within the chamber allows the length of hair subsequently to
be pulled relatively quickly between the panels, reducing the
time for which the length of hair is exposed to the pressure
therebetween.

[0119] The device 10 can therefore be used to impart curls
to the length of hair within the front chamber 16, which curls
are subsequently partially or fully removed by the panels 44,
46 etc. as desired. Clearly also the device can be used to
remove pre-existing curls or waves, including the very tight
curls of frizzy hair, if desired.

[0120] FIG. 6 shows another benefit of the present inven-
tion, namely that the width of the panels can vary. In the
embodiment shown, the width P, of the first panel 444 (and
similarly the second panel (not shown)) in the direction
aligned with the protrusion 420 is smaller than the width P,.
The user can manipulate the device 10 so as to determine the
portion of the panels between which the length of hair passes
as it leaves the chamber 416, and can thereby determine the
width of the panels which must be passed. It is known for
some users to have different-width hair straighteners, and
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that wider panels create a different styling effect than nar-
rower panels; the requirement for different width panels is
avoided by the device represented in FIG. 6. It will be
understood that the width P, may be substantially narrower
than the width of conventional hair straighteners, the pre-
heating of the length of hair which is possible with the
present invention making it possible to achieve the desired
straightening effect with narrower panels.

[0121] Whilst the length of hair will typically lie alongside
the outer wall of the chamber 416 when it is not under
tension, as the length of hair is pulled from the chamber 416
it is expected that the curls will tighten somewhat around the
protrusion 420. The flaring of the protrusion 420 in FIG. 6
is expected to at least partially spread out the length of hair
into a more ribbon-like form as it passes out of the chamber
416, prior to the length of hair being further spread out as it
passes between the first 444 and second panels.

[0122] The invention has been described for use with
heating of the chamber and/or panels, or with a hair treat-
ment product, to facilitate styling. The panels 44, 46 etc.
could be heated directly by heating elements as described, or
alternatively by a heated fluid. For example, the panels may
be formed with conduits therethrough, which conduits can
receive a fluid. The body of the device can have a heater to
heat the fluid and a pump to pump the fluid through the
conduits (the pump suitably being an impeller or fan if the
fluid is air, for example). In a modification of such a device,
the panels 44, 46 etc. could if desired be cooled by the
passage of the fluid, i.e. a particular styling operation could
require the heating of the hair within the chamber, followed
by the cooling of the hair as it is pressed between the panels.
[0123] Also, whilst the length of hair 24 is shown in FIG.
1 as leaving the device 10 in a direction substantially aligned
with the passage 50, that is not always necessary. The user,
could for example manipulate the device 10 so that the
length of hair is forced to undertake a sharp bend around the
edge of the panel 44 (or the panel 46, as desired), the forced
bending of the hair as it leaves the device 10 providing a part
of the styling operation. Furthermore, the rotatable element
is preferably symmetrical and can if desired rotate in either
direction. If the device is operated so that the end 32 is the
leading end of the rotatable element 26 the length of hair 24
will be wound the opposite way around the protrusion 20 to
that represented in FIG. 1. The length of hair 24 will then be
forced to pass around a relatively sharp bend as it leaves the
chamber and passes through the passage 50, and that might
also provide part of the styling operation.

[0124] As above indicated, whilst in the embodiments
shown the panels are aligned substantially perpendicular to
the closing direction of the cover member 34, that is not
necessarily the case, and the panels could be inclined
upwardly or downwardly relative to the closing direction, as
desired.

[0125] The plan view of FIG. 7 shows a part of an
alternative embodiment, specifically the protrusion 520, the
rotatable element 526 and the first panel 544. As with the
earlier embodiments, the protrusion 520 is located within
front chamber 516. The wall 62 of the front chamber 516,
and/or the protrusion 520, and/or the first panel 544, and/or
other parts of the hair styling device 510, can be heated so
as to heat a length of hair during use.

[0126] It will be understood that when a user is seeking to
impart curls into her hair she will typically grasp a bunched
(roughly circular) section of hair, whereas when a user is
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seeking to straighten her hair she will typically grasp a wide
thin section of hair, (although it will be understood that this
distinction is for guidance only and is not recognised by all
users).

[0127] A wide thin section of hair 524 is represented in
dashed outline in FIG. 7. It will be understood that the
dashed lines represent the periphery of the length of hair
524, individual strands of hair substantially filling the region
between the dashed lines. The user holds a selected section
of hair (typically between two of her fingers) and inserts it
into the hair styling device 510 along the path indicated in
FIG. 7. It will be understood that the proximal end 542 of the
length of hair 524 is attached to the user’s scalp, and so
retains its wide and thin form at that end (i.e. it is relatively
wide in the left-to-right direction and viewed, and relatively
thin in the direction into and out of the paper as viewed). The
distal or free end 540 is inserted between the first panel 544
and the second panel 546 (see FIGS. 8 and 9) and moved
towards or against the guide member 64 which is carried by
the second panel 546.

[0128] The device 510 may include additional guides,
such as inclined surfaces or the like, in front of or behind the
rotatable element 526 as desired, whereby the distal end 540
is formed into a narrower, more bunched form, as shown. It
will be understood that many of the guides which are
described in the identified prior art documents could be used
(either singly or jointly) in the present invention as an aid to
ensuring that the length of hair is correctly inserted. Also, the
pressing parts which are described specifically in WO 2012/
080751 and W0O2013/186547 could also be incorporated.
[0129] It will be understood that the length of hair 524
must be placed within the path of movement PM (FIG. 8) of
the rotatable element 526 so that it is captured by the
rotatable element and wound around the elongate member
520 as the rotatable element rotates. Alternatively, the length
of hair 524 must be placed sufficiently close to the path of
movement PM so that it can be driven into the path of
movement as the panels 544 and 546 are brought together
(i.e. as the device is closed) prior to rotation of the rotatable
element. It will be understood that the provision of a guide
member 64, and perhaps the provision of additional guide
members as desired, allow the user to deform the ribbon of
hair 524 into a more bunched form as it passes through the
device 510, and that will make it easier to ensure that all of
a length of hair 524 is captured by the rotatable element 526.
[0130] It is also desirable, however, that the length of hair
524 retains its wide thin form across the first panel 544. This
will help to ensure that the individual strands of hair within
the length of hair 524 receive similar heat and pressure as
they pass between the first and second panels 544, 546 upon
leaving the chamber 516.

[0131] FIG. 7 also shows a part of a distributing compo-
nent 66, namely the component which is provided to dis-
tribute the length of hair more uniformly across the panels
544, 546, and to encourage the length of hair 524 to adopt
a ribbon-like form as it passes out of the chamber between
the panels, despite the length of hair perhaps being in a
rope-like form within the chamber 516.

[0132] In FIG. 7 the distributing component is in the form
of a helical element 66, which is better seen in FIG. 8 (and
see also the alternative embodiment 666 of FIG. 9). The
helical element 66 in the embodiment of FIGS. 7 and 8 is a
metal coil, and specifically a spring, whereas the helical
element 666 is in the form of an Archimedes screw. The
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helical element 66, 666 is carried by the second panel 546,
646 and is represented in FIG. 7 to demonstrate its effect
upon the length of hair 524.

[0133] As the length of hair 524 is inserted into the hair
styling device it typically adopts a form similar to that
represented in FIG. 7. The first panel 544 will ideally be
placed close to the user’s scalp, with the edge 68 very close
to, and substantially parallel to, the scalp. The length of hair
524 is therefore held in its wide and thin form across much
of'the panel 544. When the device is subsequently closed the
second panel 546 moves towards the first panel 544, where-
upon the peaks of the helical element 66, i.c. those parts of
the helical element which project towards the first panel,
engage and then pass through the section of hair lying upon
the first panel 544. The length of hair 524 is therefore
separated into different sections by the peaks of the helical
element 66. In the representation of FIG. 7 the first four
peaks from the left-hand end of the helical element 66 lie
between adjacent sections of the length of hair 524 and
maintain the separation between those adjacent sections.
The helical element 66 therefore acts to reduce or avoid the
possibility that the length of hair 524 will bunch up adjacent
to the guide member 64.

[0134] The separation of the length of hair 524 by the
peaks of the helical element 66 is enhanced by the provision
of a channel 74 within the panel 544 into which the helical
element 66 can project. Since the length of hair 524 is held
at its opposed ends it is not likely to be pressed into the
channel and is therefore moved to either side of the peaks as
the panels 544, 546 are brought close together.

[0135] It will be understood that in practice more than four
of the peaks of the helical element 66 may engage the length
of hair 524, and practiced users will likely seek to use a
section of hair sufficiently wide to span much or substan-
tially all of the first panel 544. In addition, it may be
desirable for the user initially to lie the length of hair at a
greater angle across the first panel 544, and perhaps even
almost perpendicular to the edge 68; it may be possible for
the user to re-direct the distal end 540 towards the rotatable
element after the helical element 66 has engaged and
retained the length of hair.

[0136] The length of hair 524 is subsequently wound
around the protrusion 520 by the rotatable element 526, and
during that winding much of the length of hair will be
bunched (and perhaps twisted) into a more rope-like form.
Regardless of the form which the length of hair adopts
within the chamber 516, however, as the device 510 is
subsequently pulled away from the user’s head in order to
remove the length of hair 524 from the device, the individual
strands of hair necessarily follow the path determined by the
helical element 66, i.e. they pass out of the chamber 516
between the respective peaks of the helical element 66. The
helical element 66 therefore causes the length of hair 524 to
spread out between the panels 544, 546 as it is removed from
the chamber 516, and to adopt a wide thin form, ensuring
more consistent heating and straightening of the individual
stands of hair.

[0137] Itis desirable that the helical element is a spring (or
is otherwise deformable), in case the user has not removed
all of the knots from her hair. If the length of hair 524
contains a knot, it may be that the knotted strands of hair lie
to opposing sides of a peak of the helical element 66. The
user can nevertheless pull the device 510 away from her
head, and remove the length of hair 524, because the helical
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element 66 is sufficiently deformable to allow a knotted
section of hair to pass over one or more of the peaks. In the
alternative embodiment of FIG. 9, the helical element is an
Archimedes screw made of silicone for the same purpose.
Clearly, it could be arranged that a (non-deformable) dis-
tributing component is caused to move bodily out of the path
of the length of hair if the removal force increases suffi-
ciently because of a knot in the length of hair. A distributing
component with a circular periphery such as that shown is
advantageous in this respect as a knotted section of hair will
be forced into the diminishing gap between the distributing
element and the first panel 544, and thereby act to move the
distributing element away from the first panel.

[0138] Another advantage of the helical element 66 is that
it can be rotated about its longitudinal axis L-L (FIG. 9) to
act as a worm gear and drive the length of hair 524 towards
the left or right as drawn in FIGS. 7 and 9. This may be
desirable if the length of hair has been positioned by the user
too far to the left as drawn, i.e. too close to the rotatable
element 526, for example.

[0139] It will be understood that a fixed distributing com-
ponent can help to spread the length of hair across the panels
as the length of hair is drawn out of the chamber, by virtue
of the individual hairs being separated by the parts of the
distributing component as above described. A movable (e.g.
rotating) distributing component can serve the additional
function of physically moving the length of hair across the
panels. The distributing component can be driven to oscil-
late, whereby the length of hair is caused to oscillate relative
to the panels, it being expected that oscillating movement
will help to spread the length of hair more evenly between
the projecting elements (e.g. peaks) of the distributing
component, and might help to loosen knots in the length of
hair.

[0140] It will be understood that the channel 74 for the
helical element 66 is optional, and it will also be understood
that the form and location of the distributing component can
be varied without detriment to the invention. For example,
the distributing component can comprise one or more mov-
able combs, or a series of discrete elements which move
together or sequentially to distribute the length of hair, or
move the length of hair, across the surface of the panels. The
distributing component (or components) may be mounted
upon the first or the second panel (or both), and in any
suitable location and orientation.

[0141] The distributing component can be a helical ele-
ment with a variable pitch, and/or with sections having
oppositely-directed helixes, as may be desired to achieve the
distribution and/or spreading of the length of hair which is
desired.

[0142] The first panel 544, or the second panel 546, can
carry sensors to detect the position of the length of hair 524.
The distributing component may be operated depending
upon the sensed location of the length of hair (for example,
the distributing component could be operated to move some
of the length of hair towards the right as drawn in FIG. 7 if
it is determined that too great a proportion of the length of
hair lies adjacent to the guide member 64). The number of
rotations which the helical element 66 must undergo in order
to distribute the length of hair as desired can be determined
and the controller configured accordingly.

[0143] Whilst the embodiments of FIGS. 1-6 are intended
only for straightening hair, the embodiments of FIGS. 7-13
can also be used (alternatively) to impart curls into a length
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of hair. It will be seen from FIG. 10 for example that the
chamber 516 is open ended, i.e. there is an annular second-
ary opening 70 surrounding the free end of the protrusion
520. Such an opening is present in the identified prior art
documents and is provided to permit a curled length of hair
to be removed from the chamber around the free end of the
protrusion in order to retain the curled form. It will therefore
be understood that these embodiments can be used to
straighten a length of hair (passing the length of hair out of
the chamber and between the first and second panels 544,
546), or to impart curls into the length of hair (bypassing the
panels and sliding a formed curl out of the chamber around
the end of the protrusion 520).

[0144] It will be understood that the device 510 is oriented
somewhat similarly to that shown in FIG. 7 in both straight-
ening and curling modes. In the straightening mode the
length of hair is manipulated so that it passes between the
panels 544,546 before passing adjacent to the rotatable
element. The panels provide a relatively fixed surface and
allow the rotatable element 526 to wind the length of hair
around the protrusion 520.

[0145] In the curling mode the panels are bypassed and
instead the user manipulates the length of hair so that it
passes underneath the panel 544 before passing adjacent to
the rotatable element.

[0146] It will be seen from FIG. 8 that whilst the first panel
544 largely overlies the chamber 516 there is a gap 72
between the chamber wall 62 and the underside of the first
panel 544. This gap is required to permit the length of hair
to bypass the panels 544, 546, i.e. to pass underneath the
panel 544 in the curling mode. Though not shown in the
drawings, the secondary opening 70 will preferably have a
movable abutment similar to that described in W02012/
080751 which provides a relatively fixed surface and it is the
relative rotation between the rotatable element 526 and the
movable abutment which causes the proximal portion of the
length of hair to be drawn into the device 510 when the
panels have been bypassed.

[0147] At the end of the styling operation the movable
abutment is retracted, allowing the formed curl to be
removed from the device 510 around the free end of the
protrusion 520.

[0148] Another difference between the straightening and
curling modes of operation is that the user may wish to grasp
a (roughly circular) bunched section of hair if the length hair
is to be curled, or to grasp a thin wide section of hair if the
length of hair is to be straightened.

[0149] In an alternative method of operation, the length of
hair 524 is initially placed between the panels 544,546 for
both the straightening and curling modes of operation. In the
curling mode, the helical element 66 is rotated sufficiently to
drive the length of hair (to the right as drawn in FIG. 7)
sufficiently far so that it leaves the passage between the
panels 544, 546. It will be understood that when the curl has
been formed the length of hair may be slid off the end of the
protrusion 520 as described above. Such a method of opera-
tion might be appropriate if it is expected that users could
not reliably manipulate the length of hair into the gap 72 and
then adjacent to the rotatable element.

[0150] It will be observed from FIG. 7 that the longitudi-
nal axis of the protrusion 520 is at an acute angle a to the
edge 68 of the first panel 544 (In this embodiment the angle
a is approximately 45°). The handle 514 of the device is
aligned substantially parallel with edge 68. In alternative
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embodiments, the handle may be aligned substantially per-
pendicular to the edge 68, or substantially parallel to the
protrusion, or at some intermediate angle, as desired. In
practice, it is expected to be more intuitive for the user to
orient the device correctly if the handle is substantially
parallel with the edge 68, the user aligning the device with
the handle substantially parallel with her scalp. It will
therefore be understood that the alignment of the protrusion
520, and the alignment of the rotatable element 526, are
somewhat irrelevant to the user, provided that she inserts the
hair into (or adjacent to) the path of rotation of the rotatable
element.

[0151] Whilstin FIG. 7 the axis of rotation of the rotatable
element 526 is parallel with, and coincident with, the
longitudinal axis of the protrusion 520, that is not necessar-
ily the case, and it will be understood that the rotatable
element could wind the length of hair around the elongate
member even if those components were oriented at an acute
angle relative to one another. It may, for example, be
desirable to re-orient the rotatable element clockwise from
the orientation shown in FIG. 7, so that it is further out of
alignment with the length of hair 524. The ideal situation is
that shown in FIG. 1, with the length of hair inserted
substantially parallel to the axis of rotation of the rotatable
element as that will provide the largest target for the user to
insert the length of hair within or adjacent to the path of
movement of the rotatable element. As is clear from FIG. 7,
however, a parallel arrangement is not necessary; provided
that the length of hair can be positioned within the path of
movement PM (see FIG. 8) of the rotatable element (with
the assistance of the guide member 64 and other guides as
desired) it will be captured thereby.

[0152] It will be understood that the chamber 516 etc. does
not need to have a circular (or even substantially circular)
cross-section in order for the device to operate effectively.
[0153] Also, whilst FIG. 6 shows the protrusion increasing
in cross-section away from the rotatable element, it would be
possible to reduce the cross-section away from the rotatable
element, and that might induce the length of hair to spread
out along the elongate member as it is being wound there-
around.

[0154] It has also been discovered that it is advantageous
to add a rotatable sleeve to the protrusion. The sleeve can be
metallic so as to conduct heat in the event that the protrusion
is heated. A rotatable sleeve has been found to reduce the
tension upon the length of hair as this is passed between the
first and second panels. Thus, whilst some tension upon the
length of hair is desirable during a straightening operation,
providing a rotatable sleeve (and ideally a freely-rotatable
sleeve) reduces the likelihood of the length of hair becoming
too tightly wound around the protrusion as it is being pulled
therefrom.

[0155] As above stated, it is desirable that the device 510
has a number of predetermined closure positions for the
second panel 546 relative to the first panel 544, ie. a
predetermined series of spacings between the closed panels
are available. The user can choose the selected spacing
according to the degree of hair straightening required, it
being understood that a smaller (e.g. substantially zero)
spacing can be used for maximum straightening, whereas a
larger spacing (e.g. around 5 millimetres) can be used for
partial straightening (smoothing or taming). The second
panel 546 is preferably adjustable so that the spacing can be
varied across the panels (i.e. it may be desirable to have a
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variable spacing from side to side and/or from front to back).
Such adjustment will be beneficial in ensuring that the
panels can be parallel whatever the chosen spacing between
them (and can be used to make the panels non-parallel if that
is desired).

[0156] Also, the first and second panels do not need to be
planar, but could be concave or convex as desired to
influence the styling operation.

[0157] FIG. 9 shows a part of an alternative embodiment
of'the device, including in particular more detail of the guide
member 64. The guide member 64 is carried by the second
panel 646 (and similarly by the second panel 546 in the
embodiment of FIGS. 7, 8 and 10), and is therefore movable
relative to the first panel 644 (544). The guide member 64 is
designed to limit the insertion of the length of hair 524 as
described above. The guide member 64 is configured as a
tapering finger which lies alongside the rotatable element
526, and also acts to press the length of hair 524 into the path
of the rotatable element 526 as the device is closed. The
guide member 64 passes through a slot in the first panel 544,
ensuring that any hair lying alongside the guide member will
be located between the panels 544, 546 when the device is
closed. The tapering form of the guide member 64 provides
the maximum space to insert the length of hair 524 when the
device is open, but acts to push the length of hair towards the
rotatable element 526 as the device is closed. It is arranged
that the guide member 64 is longer than the maximum
separation between the panels 544, 546, so that it is not
possible for any of the length of hair to pass around or
beyond the guide member 64, even when the device is fully
open. Whilst only one guide member 64 is shown in the
drawings, it will be understood that additional guide mem-
bers can be provided, in front of and/or behind the rotatable
element as desired, in order to assist the user in correctly
positioning the length of hair 524 so that it will all be
captured by the rotatable element when the rotatable element
begins to rotate.

[0158] It will be understood that the guide member can
alternatively be curved rather than tapered; in either case the
shape of the edge of the guide member which engages the
length of hair can be identically-formed.

[0159] The rotatable element may be rotated in either
direction. Because of the misalignment between the axis of
rotation of the rotatable element and the inserted length of
hair, the direction of rotation of the rotatable element will
likely cause the length of hair to be wound slightly differ-
ently upon the protrusion, in addition to altering the direc-
tion of the curl which is formed into the length of hair.
[0160] FIG. 11 shows a part of an alternative design of hair
styling device, which shares several of the features of the
earlier embodiments. In particular, the hair styling device
710 has a body 712 and a two-part handle 714. Within the
body 712 is a front chamber 716 and a rear chamber 718. A
protrusion 720 is located within the front chamber 716. The
body 712 has an opening 722 through which a length of hair
724 (not shown in FIG. 11 but see FIGS. 12 and 13) may
pass into the chamber 716 by the rotatable element 726. The
device 710 also has a pair of hair-straightening panels 744
and 746.

[0161] The handle 714 carries a manually-adjustable dial
80 which can be moved to adjust the spacing between the
panels 744 and 746. Thus, it will be understood that the
handle parts may be brought together from the position
shown in FIG. 11 so that the panels 744, 746 are moved
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towards one another. The spacing between the panels when
the handles are fully closed (which may vary from zero to 5
mm for example) is determined by the position of the dial
80.

[0162] The device 710 is suitable for use in a hair straight-
ening mode or in a hair curling mode, as desired. Thus, the
protrusion 720 is in the form of an elongate member which
has been found suitable for the formation of curls, the
protrusion has a free end surrounded by a secondary opening
770 through which a formed curl can be removed from the
chamber 716 without deformation, and the device 710 has a
gap 772 permitting the length of hair to bypass the panels
744, 746.

[0163] The two modes of operation are represented in
FIGS. 12 and 13. In both modes of operation the device is
held with the edge 768 of the panel 744 close to the user’s
head, and with the free end of the protrusion 720 directed
towards the user’s head. In the hair straightening mode of
FIG. 12, the user manipulates the length of hair 724 so that
it passes between the panels 744, 746 and across the path of
the rotatable element 726, as described in relation to the
earlier embodiments. The panels are brought together so that
the length of hair is pressed to a position within the path of
movement of the rotatable element 726 (if it was not already
in such a position) and the rotatable element 726 is covered
to prevent engagement with extraneous hair. The rotatable
element rotates to wind the length of hair around the
protrusion 720. The length of hair is then removed from the
chamber 716, passing between the panels 744,746 and being
fully or partially straightened thereby. FIG. 12 does not show
a distributing component, although a component such as that
shown in FIG. 8 or FIG. 9 for example could be mounted
adjacent to or within the panel 746.

[0164] In the curling mode of FIG. 13, the user manipu-
lates the length of hair so that it passes underneath the panel
744 as drawn and through the gap 772. The device is then
operated in the same way as described above, but at the end
of the styling operation the formed curl is slid off the end of
the protrusion 720 through the secondary opening 770 so as
to retain the formed curl. FIG. 13 shows a movable abutment
82 within the secondary opening 770 which acts as a fixed
stop to ensure that the length of hair is 40 wound around the
protrusion 720; the movable abutment 82 can be moved out
of the secondary opening 770 to allow the length of hair to
slide off the end of the protrusion 720.

[0165] FIG. 12 shows the length of hair 724 in a bunched
form, whereas as explained above a user seeking to use the
device in the straightening mode would typically collect a
more ribbon-like length of hair.

[0166] FIGS. 14-16 show a part of an alternative hair
styling device, according to the second aspect of the inven-
tion. According to this aspect the hair styling device has two
chambers 8164, 8165 and two protrusions 820a, 8205. The
rotatable element 826 lies between the two chambers. In this
embodiment the device is symmetrical in that the chambers
816a,b and the protrusions 820a,b are each identically
formed, but that is not necessarily the case. In alternative
embodiments the cross-sectional dimension (diameter) of
the chamber 816a differs from that of the chamber 8165 so
that the chambers will form differently-sized curls. In other
alternative embodiments the cross-sectional dimension (di-
ameter) of the protrusions differs. In yet other alternative
embodiments the length of the chambers and/or the length of
the protrusions may differ.
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[0167] As with all embodiments of the device, it can be
arranged that the protrusions 810a,b rotate together with the
rotatable element 826, or are fixed relative to the body of the
device, or carry a freely-rotatable sleeve which can rotate
under a force applied by the length of hair when wound
therearound.

[0168] It will be understood that each of the chambers
816a,b can act as the styling chamber, depending upon the
orientation of the device 810 relative to the user’s head. As
will be understood from the disclosures of the identified
prior art documents, the rotating rotatable element 826
initially causes the length of hair 824 to be drawn into both
of the chambers 816,a4,6. However, since the proximal end
842 of the length of hair 824 is attached to the user’s scalp,
the length of hair will subsequently be drawn into the
chamber which is closest to the user’s head. In the orienta-
tion of FIG. 14 the end 842 is at the near end as drawn,
whilst in FIG. 15 the end 842 is at the far end as drawn. The
distal end of the length of hair 824 is shown as straight in the
drawings so as to clearly distinguish between the proximal
and distal ends, whereas in practice it will be wound around
the (distal) protrusion.

[0169] Though not shown in these figures, there is pref-
erably a respective movable abutment within the secondary
opening surrounding the free end of each of the protrusions
820a,b.

[0170] Since both of the protrusions 820a,b are mounted
in cantilever, it will be understood that they are connected to
the body adjacent to the rotatable element 826. Suitably, a
rigid bridge (not seen) is connected to both of the protru-
sions, with a connection to drive the rotatable element 826
therebetween. Alternatively, the protrusions 820qa,5 are rig-
idly connected together and are connected to the body to one
side of the rotatable element. In one embodiment, the
rotatable element 826 is driven to rotate by way of its
periphery, specifically by engagement with a number of
drive wheels and/or gears within the channel member 830.

[0171] The arrangement of FIGS. 14-15 is suitable for
curling a length of hair in each of the chambers 8164,5, and
is therefore ideally suited to forming curls of differing
dimensions (as well as avoiding the requirement for the user
to orient the device correctly). However, a modified device
could utilise one of the chambers to form curls in a length
of hair, and the other chamber as a collection (and perhaps
pre-heating) chamber for the subsequent straightening of a
length of hair. Thus, a set of panels such as those of FIGS.
1-3 for example could be located adjacent to one of the
chambers 816a or 8165. The user could then orient the
device with the hair-straightening panels towards her head
for a straightening operation, or with the hair-straightening
panels away from her head for a curling operation. Such a
device could have an appearance similar to that of FIG. 1,
but with the shaft (52) having a free end, i.e. the closed far
end of the device of FIG. 1 replaced by a secondary opening
surrounding the shaft. The shaft could then act as the
protrusion around which the length of hair is curled when the
device is operated in the curling mode.

[0172] It will also be understood that since the protrusion
around which the length of hair is wound for the hair-
straightening mode does not need a free end from which the
formed curl is removed, the protrusion (and rotatable ele-
ment) could be mounted (and rotated) at its end (i.e. at the
near end as drawn in FIG. 1).
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[0173] The alternative embodiment of FIG. 16 has two
rotatable elements 926a and 92654, each located in its own
channel 930q,5 respectively. Whilst the embodiment shown
has two (identical) chambers 9164,6 and two (identical)
protrusions 920a,b, it will be understood that two rotatable
elements could be used with all of the disclosed embodi-
ments (and also with all of the arrangements of the identified
prior art documents).

[0174] A shaft 84 lies between the rotatable elements 926a
and 9265, which shaft is rigidly connected to the body of the
device by a suitable beam or mounting (not seen). The shaft
is in turn connected to the protrusions 920a,5 to hold the
protrusions in place. The shaft is also connected to the
rotatable elements 9264, 5 and has drive elements for driving
each of the rotatable elements to rotate.

[0175] The rotatable elements 9264,b can be rotated inde-
pendently, i.e. they can be driven to rotate in the same
direction, ideally in synchrony, or relative to one another as
desired. In one mode of operation the rotatable elements are
driven to counter-rotate, which will have the effect of
drawing the length of hair more quickly into the device. The
rotatable elements can rotate at the same rate but in opposite
directions, or at different rates, as desired.

[0176] In an alternative mode of operation, one of the
rotatable elements is driven to rotate and the other is held
stationary. It is expected that in such embodiments there will
be less tension upon the length of hair if the rotatable
element which is closest to the user’s scalp is rotated and the
rotatable element farthest from the scalp is held stationary.
If the mode of operation determines the required orientation
of'the device the setting of the mode of operation by the user
can also determine which of the rotatable elements will
rotate. Alternatively, the device can include sensors to detect
the proximity of the user’s head at each side of the device in
order automatically to rotate the proximal rotatable element.

[0177] FIG. 17 shows a tenth embodiment of hair styling
device 1010 having a body 1012 and a handle 1014. The
handle 1014 is not a two-part handle such as that shown in
earlier embodiments, although the control button 86 does
move relative to the remainder of the handle.

[0178] FIG. 17 represents the body 1012 as partially
transparent for ease of understanding, and in particular
shows the first hair-straightening panel 1044, the second
hair-straightening panel 1046, the rotatable element 1026,
the shaft 1052 and the protrusion 1020 which would in
practice not be visible (or not fully visible) through the solid
wall of the body 1012.

[0179] The opening 1022 through which the length of hair
(not shown) enters the chamber within the body 1012 is a
slot which is permanently open. Thus, unlike the other
embodiments there is no cover for the opening 1022 and
extra care must be taken by the user in order to ensure firstly
that the length of hair is pressed sufficiently far into the slot
1022 to lie within the path of movement of the rotatable
element 1026. Secondly, extra care must be taken to ensure
that stray hair does not inadvertently enter the slot and
engage the rotatable element whilst it is rotating.

[0180] The hair-straightening panels 1044, 1046 lie to
opposing sides of the slot 1022 and in the position shown are
separated so as not to obscure any part of the slot and hinder
the insertion of the length of hair. It will be seen that the
body 1012 has a closed (near) end at the end of the shaft
1052, and an open (far) end surrounding the free end of the
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protrusion 1020, similar to the embodiment of FIGS. 11-13.
A movable abutment (not seen) is located at the free end of
the protrusion 1020.

[0181] When it is desired to use the device in hair-
straightening mode, the device 1010 is oriented with the
shaft 1052 towards the user’s scalp. The user depresses the
control button 86 to actuate the rotatable element 1026 and
draw the length of hair (ultimately) into the chamber around
the shaft 1052. The device is manipulated until the proximal
end of the length of hair lies between the panels 1044, 1046
and the panels are then moved together to their desired
separation whereupon the length of hair can be pulled from
the chamber through the passage between the panels.
[0182] Because in this embodiment the panels are not
carried by, nor moved by, the handle, other means are
provided to move the panels 1044, 1046, ideally one or more
dedicated motors. The panels may move to the hair-straight-
ening position (having the desired separation) upon actua-
tion by the user, or at a predetermined time interval after
commencement of rotation of the rotatable element 1026.
[0183] In the hair-curling mode, the device 1010 is ori-
ented with the free end of the protrusion 1020 towards the
user’s scalp, as explained in relation to earlier embodiments.
[0184] It will be observed that the handle 1014 is oriented
substantially perpendicular to the longitudinal axis of the
slot 1022, but the relative orientation of the handle and slot
is unimportant in this embodiment as in the other embodi-
ments. Also, whilst the slot 1022 is shown oriented at an
approximate “1 o’clock” position in FIG. 17, that orientation
is also unimportant and it is expected that most users will be
able to manipulate the device to orient the slot correctly,
substantially regardless of the orientation of the slot.

1. A hair styling device having:

a body defining a chamber adapted to accommodate a
length of hair, the chamber having an opening through
which the length of hair may pass into the chamber;

a rotatable element adapted to engage the length of hair
adjacent to the opening;

a protrusion around which, in use, the length of hair is
wound by the rotatable element; and

a first hair-straightening panel and a second hair-straight-
ening panel, the first hair-straightening panel and the
second hair-straightening panel facing one another and
being movable relative to one another;

the device having a number of user-selectable settings
providing a number of different predetermined spac-
ings between the hair-straightening panels.

2. The hair styling device according to claim 1 having a
heating element for at least one of the first and second
hair-straightening panels.

3. The hair styling device according to claim 1 in which
the device has multiple heating elements.

4. The hair styling device according to claim 2 in which
there is at least one first heating clement for the first
hair-straightening panel, at least one second heating element
for the second hair-straightening panel, and at least one third
heating element for the chamber.

5. The hair styling device according to claim 4 in which
the third heating element(s) operate at a higher temperature
than the first and second heating element(s).

6. The hair styling device according to claim 1 in which
the protrusion has a free end and the device has a secondary
opening adjacent to the free end.
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7. The hair styling device according to claim 1 in which
the first and second hair-straightening panels are substan-
tially planar.

8. The hair styling device according to claim 1 having a
distributing component adapted in use to engage the length
of hair and separate the length into separate portions.

9. The hair styling device according to any claim 8 in
which the distributing component is movable relative to the
first and second hair-straightening panels and is adapted to
move the length of hair relative to the panels.

10. The hair styling device according to claim 8 in which
the distributing component is in the form of a helical element
having a longitudinal axis, the helical element being rotat-
able about its longitudinal axis (L-L).

11. The hair styling device according to claim 8 in which
the peripheral edge of the distributing component is deform-
able.

12. The hair styling device according to claim 1 in which
the first hair-straightening panel has a leading edge and a
trailing edge, the leading edge being closer to the rotatable
element than the trailing edge, the trailing edge being
substantially linear, the rotatable element rotating about a
rotation axis, the rotation axis being at an acute angle (o) to
the trailing edge.

13. The hair styling device according to claim 12 in which
the protrusion has a longitudinal axis, the longitudinal axis
of the protrusion being at an acute angle to the trailing edge.

14. The hair styling device according to claim 1 in which
one of the first and second hair-straightening panels carries
a guide part (64), and the other of the first and second
hair-straightening panels has an opening through which the
guide part can pass.

15. The hair styling device according to claim 14 in which
guide part has a curved hair-engagement surface and in use
acts both to guide the length of hair towards the rotatable
element, and also to press the length of hair towards the
opening.

16. A method of styling hair comprising the following
steps:

{i} providing a hair styling device having:

a body defining a chamber, the chamber having an open-

ing;

a rotatable element located adjacent to the opening;

a protrusion within the chamber; and

a first hair-straightening panel and a second hair-straight-

ening panel, the first hair-straightening panel and the
second hair-straightening panel facing one another and
being movable relative to one another;

the device having a number of user-selectable settings

providing a number of different predetermined spac-
ings between the hair-straightening panels;

{ii} selecting a chosen spacing between the panels;
{iii} collecting a length of hair to be styled,

{iv} positioning the length of hair adjacent to the
opening and within the path of movement of the
rotatable element;

{v} rotating the rotatable element, the rotatable element
engaging the length of hair and winding the length of
hair around the protrusion;

{vi} removing the length of hair from the chamber
through a passage between the hair-straightening
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panels, the length of hair being styled as it passes
between the panels.
17. The method according to claim 16 in which the step
{ii} is undertaken before step {iii}.

#* #* #* #* #*
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