woO 2009/077761 A2 |10 0 OO I

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O T O O 000

International Bureau

(43) International Publication Date
25 June 2009 (25.06.2009)

(10) International Publication Number

WO 2009/077761 A2

(51) International Patent Classification:
A45D 1/04 (2006.01)

(21) International Application Number:
PCT/GB2008/004178

(22) International Filing Date:
17 December 2008 (17.12.2008)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
0724525.1 17 December 2007 (17.12.2007) GB
(71) Applicant (for all designated States except US):
HOT-STIXX LIMITED [GB/GB]; Union House,

182-194 Union Street, London SE1 OLH (GB).

(72) Inventors; and

(75) Inventors/Applicants (for US only): BENEST, Roger,
Sydney [GB/—]; 12 Regent Road, St Helier, Jersey JE2
4XP (GB). GILMORE, Richard [GB/—]; 8 West View,
St Ouen, Jersey JE3 2WF (GB).

(74) Agent: JACKSON, Martin, Peter; J.A. KEMP & CO.,
14 South Square, Gray's Inn, London WCI1R 5JJ (GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

(54) Title: MECHANICALLY DRIVEN HAIR TONGS

Fig.1.

1 4-—/\

BBﬁ/7 /8 11

N

s

L3

\
L

G\

)

-
C

[+—1

ro—R
N ——]

Rz EN

NS
ARAY TR
: 5/%84 \6 ! n AAB_J

AA
6
e
=

%

(57) Abstract: A hair styling tong arrangement provided with heating and cooling devices which has incorporated a means to me-
chanically rotate the tong elements to provide a curl forming where normally the operator would not physically be able to manipulate
the tongs due to the rotational limitations of the wrist, elbow and shoulder joints.
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MECHANICALLY DRIVEN HAIR TONGS

It is common practice to straighten and curl hair with heated hair tongs.
Conventional straighteners rely upon the heated hair being cooled by way of contact
with the outer surface (unheated) but usually warm due to leakage from the back of
the heating element to the cover surface of the straighteners, or simply by exposure
to the ambient air after styling.

Although such electrically heated ceramic straighteners were initially
designed for the straightening of hair, it was found that by rotating the device by'
between 180 and 360 degrees about its longitudinal axis and drawing the hair over
the outside of the body of the straighteners, a curl could also be imparted to the hair.
In order to further impart a curl effectively, it is necessary to apply tension to the |
hair, usually by winding the hair strands around the outside of the body of the
straighteners. A

The winding action required in order to create curls presents a problem for a
user of the straighteners, when the operator is attempting to curl her own hair.
Whilst the straighteners can be easily operated by someone, such as a salon
professional to style another person’s hair, it is very difficult to curl one’s own hair
in this way because of the difficulty in positioning, orientating and winding the.
straighteners at the back of one’s own head. These difficulties are further increased
by the limit of rotation placed oﬁ the wrist, elbow and shoulder of the average person
wishing to carry out the curling action with conventional hair tongs.

The proposed device provides the operator with the convenience and facility
of conventional heated curling tongs, but with and additional mechanism which will
provide the individual with an additional rotation aid to curl the individual’s
physically inaccessible parts of the scalp.

Though this device is predominantly concerned with curling the operator may
choose to siniply use the tongs for straightening. '

The present invention provides a hair styling tong arrangement provided with
heating and cooling devices which has incorporated a means to mechanically rotate

the tong elements to provide a curl forming where normally the operator would not
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physically be able to manipulate the tongs due to the rotational limitations of the
wrist, elbow and shoulder joints.

The present invention provides hair tongs comprising: a first arm which is
moveable between an open position (for inserting hair) and a closed position (for
clamping hair); a housing; and a drive mechanism for rotating the first arm relative to
the housing.

In this way it is possible to wind hair which is clamped by the first arm at
least partly around the first arm without the operator having to rotate the hair tongs
or with the operator only rotating the hair tongs by about 90 or 180°, which is
possible with one hand. Thus, the hair can have a curl imparted by heating it (if a
heater is provided for heating, for example, clamped hair) and pulling it through the
hair tongs and letting it cool or actively cooling it. If the first arm has a heater, or the
first arm holds the hair against a heater, heat can be applied to the hair. When the
hair cools the curl will remain. Optionally a cooling device can also be provided (for
example on the outwardly facing face of the first arm) to cool the hair after it has
been heated and thereby to impart the curl more reliably.

Optionally the hair tongs further comprise a second arm which is moveable
relative to the first arm between the open position and the closed position, the first
and second arms forming a set of arms. In this way hair may be clamped between
the first arm and the second arm The drive mechanism may then rotate the set of
arms.

Preferably the arm or set of arms are elongate and have a longitudinal axis
and the drive mechanism is for rotating the arm or set of arms, preferably around an
axis parallel to the longitudinal axis. Rotation of the arm or set of arms can be
around the longitudinal axis of the arm or set of arms or around an axis parallel to the
longitudinal axis of the arm or set of arms. In the case of a symmetrical device, the
rotation of the set of arms will be around the longitudinal axis of the set of arms.
Alternatively, if only one arm is present or the first and second arms which are
present are separated from one another, even in the closed position, the arm or arms
may move in a circular path around the longitudinal axis of the set of arms i.e. rotate

and be displaced around the longitudinal axis.
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Preferably the housing has a longitudinal axis which is common with the
longitudinal axis of the set of arms and the drive mechanism is for rotating the set of
arms around the common longitudinal axis. This is a simple system to build.

Preferably the tongs further comprising an operator selector for selecting an
operation of said drive mechanism. Once the user has clamped hair using the arm,
the user may select how to rotate the arm. This may include the rotational direction
(left handed and right handed users may prefer to rotate the arm in different
directions) or it may be preferable to rotate the arm in a certain direction in order to
impart a curl right from the root of the scalp rather than a distance away from the
scalp. The rotational amount can also be selected. This may be useful depending on
user skill in terms of how much rotation can be imparted by the user themselves. In
one embodiment rotational speed may be selected.

Preferably the arm comprises a heater on an inwardly directed face. If two
arms are present then both of those may comprise a heater on an inwardly directed
face.

One of the arms may comprise a cooling device on an outwardly directed
face. Preferably this face is the face which will be contacted last by the hair, in use,
thereby allowing the heated hair to be cooled and thereby set in the curled or
otherwise desired shape.

The cooling device may be an active cooling device, for example a Peltier
element.

The apparatus may comprise sensors for sensing the rotational position of the
arm relative to the housing. This can help in controlling the apparatus and also help
in leaving the first arm in the correct position following rotation. Preferably the
tongs further comprise a controller for stopping rotation of the arm at a pre-
determined rotational position relative to the housing. This can be important so that
the apparatus can be adjusted for optimal use, for example so that the relative
position of the arm to the housing is always the same at the start or end of a curling
action.

In one embodiment an end of the arm or the set of arms is positioned in the

housing. This may be advantageous in terms of safety by ensuring that the drive
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mechanism can be placed in the housing.

In one embodiment the drive mechanism comprises a driving wheel attached
to the arm or set of arms for engaging with an inner surface of the housing thereby to
rotate the arm or the set of arms relative to the housing. This provides a suitable and
simple drive arrangement.

The housing may comprise a first part and a second part, which parts are
moveable relative to one another, the first part and the second part being held to the
arm or set of arms by magnetic forces. In that case, the hair tongs may comprise a
hinge which rotatably connects the first and second arms, the first part and the
second part being mounted on at least one arm.

In one embodiment, in the open position, the arm or set of arms protrude
further from the housing than in the closed position. This provides the ability to
provide a clutch for engaging the arm or set of arms with the drive mechanism in the
closed position. This is a good safety feature because it will not be possible to rotate
the first arm or set of arms in the open position.

In one embodiment, the tongs further comprise a mandrel, the hair tongs
being such that, in use, hair is clamped between the first arm and the mandrel. In this
way, by rotation of the first arm, hair can be wrapped around the mandrel. If the
mandrel is heated and optionally also or alternatively the inner surface of the first
arm is heated, then this can be used to impart a curl effectively. In this embodiment,
as in other embodiments, preferably the outer surface of the arm is provided with a
cooling device. The mandrel is stationary. In this embodiment, it may be importanf
to rotate the first arm towards the scalp in order to obtain the correct curl. A
controller may be provided to ensure that.

Therefore, in this embodiment the apparatus is constructed and arranged such
that when the drive mechanism rotates the arm or set of arms relative to the housing,
the arm or arms rotate around the mandrel thereby to wrap hair around the mandrel.

In the embodiment with a mandrel, preferably the tongs further comprise a
second arm. The second arm may be moveable relative to the mandrel in a linear
way or pivotal way and rotate, with the first arm, around the mandrel. That is, the

first arm and the second arm may have an open position and a closed position (in
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which they mové away from the mandrel, at least at one end).

The first arm, in the closed, presents an inner surface substantially co-axial to
a portion of the outer face of the mandrel with an angular range of between 90 and
180°, preferably between 120 and 180°. In this way, it is not necessary to rotate the
arm as far because a turn of up to 180° can be imparted to the hair simply by having
the hair between the first arm and the mandrel (which is circular in cross-section)
and moving the arm to the closed position so that the hair is clamped between the
curved inner surface of the first arm and the curved outer surface of the mandrel.

Preferably the first arm is moveably connected for movement away from the
mandrel so that it can move between an open position and a closed position. This
movement is preferably pivotal (rotational) and linear motion. This allows the gap
between the mandrel and the arm to be made large without needing a large pivoting
movement. In one embodiment this is provided by a hinge which connects the first
arm to the remainder of the apparatus. The hinge comprises two linkages, each '
pivotally connected to an end of the member of the apparatus and at a second end to
the arm.

In one embodiment the drive mechanism is fixed to the housing. In this
embodiment a member which has a point of weakness between the drive mechanism
and the housing and/or between the arm and the drive mechanism may be provided.
Thus, if the rotating arm encounters a resistance to rotation above a pre-determined
force, the member breaks at the point of weakness. This can be an important safety
feature if, for example, due to operator error the tongs try and pull hair out of a user’é
scalp. In that case the member will break at the point of weakness rather than the

hair being pulled out of the user’s scalp.

The following is the description of the device with reference to the
accompanying drawings in which:

Figure 1 illustrates, in longitudinal cross-section hair tongs of a first
embodimént;

Figure 2 illustrates a transverse cross-section along line A-A in Figure 1;

Figure 3 illustrates a transverse cross-section along line B-B in Figure 1;
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Figure 4 illustrates an end view of the first embodiment;

Figure 5 illustrates a longitudinal cross-section of the first embodiment in the
open position;

Figure 6 illustrates a side view of the first embodiment in the closed position;

Figure 7 illustrates, in longitudinal cross-section, an alternative first
embodiment in which an active cooling device is present for cooling the outer face of
the arms;

Figure 8 illustrates in cross-section a second embodiment in the open
position; ‘

Figure 9 illustrates in cross-section the second embodiment in the closed
position;

Figure 10 illustrates in cross-section the third embodiment in the closed
position;

Figure 11 illustrates in cross-section the third embodiment in the open
position;

Figures 12 and 13 illustrate in a transverse cross-section through the arms of
Figure 10 different positions of relative rotation of the arm relative to the mandrel;
and

Figure 14 illustrates schematically how the device of Figure 10 is used.

In Figure 1 there is illustrated a specially adapted set of conventional hair
straightening tongs comprising a set of arms with first and second arms (1) and (2).
The arms each have a heater 1a, 2a. The heaters 1a, 2a are on an inwardly facing
face of their respective arm 1, 2. A lock of hair can be placed between the two faces
because the set of arms have an open position (Figure 5) and a closed position
(Figure 1). The straightening tongs also contain a drive mechanism. Also shown is a
housing in the form of a clam shell arrangement (4) and (5) i.e. a housing in two
parts. In Fig. 6 the clam shell arrangement (4) and (5) is seen as a solid shell with
closed tongs. In practice tongs (1) and (2) are inserted in to the clamshell, both tongs

and clamshell have a common axis (3) in section AA shown in Fig. 3. In Fig. 1 clam
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shell (4) and (5) is retained to the clam shell by two sets of three magnetic wheels,
one of the wheels (7) is attached to geared motor (8) in section BB (Fig. 3)
magnetised rings (6) are attached to each half of t he clam shell (4) and (5) and
correspond to the magnetic attachment wheels (11) and (12), drive wheel (7). Drive
wheel (7) may be provided with a friction drive to assist the magnet holding
function, in an alternative arrangement a geared rack and pinion may be introduced,
the rack be formed on the face of magnetic ring (6) and the pinion on the
corresponding drive wheel (7). In practice the hinge points (3) (Fig. 1 and 2) line up
to facilitate the opening of the tongs, this facility is enabled by alignment sensors
(not shown) placed at convenient positions in the rotational cycle. In use hair is
inserted between the open arms. The hair is then clamped between the arms by
closing them. The operator may rotate the tongs by a certain amount and the
remainder of the required rotation (to wind the hair around the tongs to a total
amount of 180° to 360°) is achieved by rotation of the arms relative to the housing.
Initiation of the rotation is provided by the operator after selection of, for example,
either 90 degrees (quarter turn) 180 degrees (half turn) or 360 degrees (whole turn)
or more or less rotation as required. In Figure 4 the operator may also choose to
rotate either clockwise (15) or anticlockwise (14) in order that the operator may use
the device to product either left or right handed curls.

The hair is heated between the two arms and cooled on the outside of the arm
over which it passes last. As the hair is drawn through the tongs it passes along the
outside of the second arm 2, between the two arms 1, 2 where it is heated and then
over the outer surface of the first arm where it is cooled.

Fig. 7 the device may also incorporate active and non active cooling which
this design configuration has provided for by providing sufficient access to mount
the active cooling device (16) which is attached to the tongs arrangement, not the
outer clam shell, which includes cold plates (22) heat pipes (19) heat transfer block
(20) Peltier element (18) heat sink (17) and fan (21) at the back of the tongs and
clamshell casing. This can provide the final cooling by the outer face of the arm 1 as
described above in an active way.

Figure 5 illustrates the tong arrangement open to receive the lock of hair.
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Figure 8 illustrates a side view of a second embodiment of straightening
tongs. The second embodiment is the same as the first embodiment of Figures 1-7
except as described below.

In thé second embodiment the first and second arms 1,2 extend into the
housing 300, like in the first embodiment. However, the first and second arms 1, 2
are moveable in the axial direction (of the elongate housing and set of arms) relative
to the housing 300 also. In the closed position (illustrated in Figure 9) the arms are
inserted further into the housing 300 than in the open position in Figure 8. Indeed,
the housing 300 may interact with the arms 1, 2 so that when the arms are drawn into
the housing (by an electrical actuator or by a user pulling them in using a lever, for
example), the housing interacts with the arms thereby to force them into the closed
position. A clutch 320, preferably a magnetic clutch, is provided so that the arms
can be engaged with the drive mechanism 310 in the closed position. Once in the
closed position the drive mechanism 310 may be used to rotate the arms 1, 2. Asin
the first embodiment, the set of arms are elongate and have a longitudinal axis. The
housing 300 is also elongate and also has a longitudinal axis. The longitudinal axis
of the set of arms and of the housing 300 is parallel, and in this embodiment
common. Therefore, during rotation each of the individual arms 1, 2 follow a
circular shape around the common axis, when viewed from the end. Therefore, there
is rotation as well as linear movement of each of the individual arms. However, as a
set, it can be seen that the set of arms simply rotate around their central longitudinal
axis (just as in the first embodiment).

In the second embodiment the drive mechanism 310 is attached to the
housing 300 via a point of weakness. This is a safety feature so that should, on
rotation of the arrﬁs, a force resisting rotation become high, the point of weakness
will break at a pre-determined force. In this way no rotational force is applied
between the housing 300 and the set of arms 1, 2. Therefore, if, for example the hair
becomes stuck, for any reason, there is a fail safe device to prevent excessive force
being applied to the hair.

A third embodiment is illustrated in Figures 10-14. The third embodiment is

the same as the foregoing embodiments, particularly the second embodiment, except
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as described below.

The third embodiment may function with only a first arm 410. However,
optionally a second arm 420 may be provided as described below. The first arm 410
is moveable between an open position (illustrated in Figure 11) and a closed position
(illustrated in Figure 10). Hair is inserted between the first arm 410 and a mandrel
bar 400 when the first arm 410 is in the open position. When the arm 410 is moved
to the closed position, hair is clamped between the first arm 410 and the mandrel bar
400. The mandrel bar 400 is heated and/or the inner surface of the first arm 410 is
heated.

A lever 420 is provided to move the first arm 410 between the open position
and the closed position. The lever acts on a hinge which imparts both rotational and
linear movement to the first arm 410. In this way the gap between the first arm 410
and the mandrel 400 may be made quite large without requiring large pivotal
movement. That is, the first arm 410 moves away from the mandrel bar 400 linearly
as well as by rotation. This is achieved by the hinge which comprises two linkages
435. Each linkage is pivotally attached to a member 437 of the apparatus at a first
end and pivotally attached at the second end to the first arm 410. The pivotal
connections of the linkages 435 relative to the member 437 and first arm 410 are
separated by a distance. This achieves the above described motion. A spring
loading and locking mechanism may be provided. The second arm 420 may be
attached in the same way, or may not be pivotally and/or linearly moveable relative
to the mandrel via a hinge. '

Optionally, as can be seen in Figures 12 and 13, the first arm 410 presents an
inner surface facing the mandrel. The inner surface may be shaped so that it is co-
axial with the outer surface of the mandrel 400. Preferably the inner surface of the
first arm 410 extends around the mandrel by an angular distance of 0-180°, more
preferably 120-180°. This imparts a first bend into hair clamped between the first
arm 410 and the mandrel 400. In order to impart further bending to the hair, the first
arm 410 is rotatable relative to the housing as in the other embodiments. For
example, the drive mechanism 310 can drive a collar which is rotatably mounted on

the mandrel 400 and to which the first arm 410 is connected. For example, the
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member 437 may be such a collar. The mandrel 400 is not arranged to rotate.

As can be seen in Figures 12-13, preferably a second arm 420 is provided. In
this embodiment the mandrel 400 is positioned between the first arm 410 and the
second arm 420 which form a set of arms. The second arm 420 is desirable for two
reasons. First it protects the user from touching the hot mandrel 400. Second, it can
impart an extra twist to the hair, which might otherwise not be present if it were not
present. The second arm 420 does not need to be pivotally connected to the sleeve or
member 437. The second arm 420 rotates in unison with the first arm 410, always
being on the opposite side of the mandrel 400 to the first arm 410.

Figure 14 illustrates how the mechanism works in use. First a lock of hair
455 is clamped as close to the scalp of a user 450 as possible. The first arm 410 is
then rotated in a direction towards the scalp. The rotation may be by any amount.
For example, in Figure 12 the first arm 410 has been rotated by 90° relative to the
starting position illustrated in Figure 13. In Figure 14 the first arm 410 has been
rotated by a further 90° to a total of 180°. In this way the hair has been forced into
an S shape. Thus, as the device is pulled from the scalp towards the free end of the
hair 455 the hair is first heated by the mandrel 400, then by the mandrel 400 and the
inside of the first arm 410, before being cooled on the outside of the first arm 410 or
indeed after passing over the outside of the first arm 410 passively or by an active or
passive cooling device on the outside face of the first arm 410 (as in the Figure 7
embodiment).

The third embodiment does not require any rotation of the tongs by user

manipulation and so may be particularly suitable for older users.
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CLAIMS

1. Hair tongs comprising:

a first arm which is moveable between an open position and a closed
position;

a housing; and

a drive mechanism for rotating the first arm relative to the housing.

2. The hair tongs of claim 1, further comprising a second arm which is
moveable relative to the first arm between the open position and the closed position,

the first and second arms forming a set of arms.

3. The hair tongs of claim 1 or 2, wherein the arm or set of arms are elongate
and have a longitudinal axis and the drive mechanism is for rotating the arm or set of

arms, preferably around an axis parallel to the longitudinal axis.

4. The hair tongs of claim 2, wherein the housing has a longitudinal axis which
is common with the longitudinal axis of the set of arms and the drive mechanism is

for rotating the set of arms substantially around the common longitudinal axis.

5. The hair tongs of any one of the preceding claims, further comprising an

operator selector for selecting an operation of said drive mechanism.

6. The hair tongs of claim 5, wherein said operation comprises at least one

selected from the group: rotational direction, rotational amount, rotational speed.

7. The hair tongs of any one of the preceding claims, wherein the arm comprises

a heater on an inwardly directed face.

8. The hair tongs of any one of the preceding claims, wherein the arm comprises

a cooling device on an outwardly directed face.

PCT/GB2008/004178
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9. The hair tongs of claim 8, wherein the cooling device comprises an active

cooling device.

10.  The hair tongs of claim 9, wherein the active cooling device comprises a

Peltier element.

11.  The hair tongs of any one of the preceding claims, further comprising sensors

for sensing the rotational position of the arm relative to the housing.

12.  The hair tongs of claim 11, further comprising a controller for stopping

rotation of the arm at a pre-determined rotational position relative to the housing.

13.  The hair tongs of any one of the preceding claims, wherein an end of the arm

or the set of arms is positioned in the housing.

14.  The hair tongs of any one of the preceding claims, wherein the drive
mechanism comprises a driving wheel attached to the arm or the set of arms for
engaging with an inner surface of the housing thereby to rotate the arm or the set of

arms relative to the housing.

15.  The hair tongs of any one of claims 1-14, wherein the drive mechanism
comprises a driving wheel attached to the housing for engaging with an outer surface
of the arm or the set of arms thereby to rotate the arm or set of arms relative to the

housing.

16.  The hair tongs of any one of the preceding claims, wherein the housing
comprises a first part and a second part which are moveable relative to one another,

the first part and second part being held to the arm or set of arms by magnetic forces.

17.  The hair tongs of claim 16, wherein the hair tongs comprise a hinge which

rotatably connects the first and second arms, the first part and the second part being
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mounted on at least one arm.

18.  The hair tongs of any one of the preceding claims, wherein in the open
position the arm or set of arms protrude further from the housing than in the closed

position.

19.  The hair tongs of claim 18, further comprising a clutch for engaging the arm

or set of arms with said drive mechanism in the closed position.

20.  The hair tongs of any one claims 1-11, further comprising a mandrel, the hair
tongs being arranged such that, in use, hair is clamped between the first arm and the

mandrel.

21.  The hair tongs of claim 20, comprising first and second arms, in use, hair

being present between each arm and the mandrel.

22.  The hair tongs of claim 20 or 21, wherein the apparatus is constructed and

arranged such that when said drive mechanism rotates the arm or set of arms relative

to the housing, the arm or arms rotate around the mandrel thereby to wrap hair

around the mandrel.

23.  The hair tongs of any one of claims 20-22, wherein the arm, in the closed
position, presents an inner face substantially co-axial to a portion of the outer face of
the mandrel with an angular range of between 90 and 180°, preferably between 120
and 180°.

24.  The hair tongs of any one of claims 20-23, further comprising a heater in the

mandrel thereby to heat the outer surface of the mandrel.

25.  The apparatus of any one of claims 20-24, wherein the first arm is moveably

connected for movement away from said mandrel.

PCT/GB2008/004178
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26.  The hair tongs of claim 25, wherein said movement is rotational and linear

motion.

27.  The apparatus of claim 25 or 26, wherein a hinge connecting the first arm to
the apparatus comprises two linkages, each pivotally connected at a first end to a

member of the apparatus and at a second end to said arm.

28.  The hair tongs of any one of the preceding claims, wherein the drive

mechanism is fixed to the housing.

29.  The hair tongs of claim 28, further comprising a member connecting the drive
mechanism to the housing or first arm, the member having a point of weakness such
that if the rotating arm encounters a resistance to rotating above a pre-determined

force, the member breaks at the point of weakness.

30.  Hair tongs substantially as hereinbefore described with reference to and as

illustrated in the accompanying drawings.



PCT/GB2008/004178

WO 2009/077761

1/8

|4

Tloﬂ/: \ \Tl

a9

e NL\

L L A L

1014

N~
1—/

SUBSTITUTE SHEET (RULE 26)



WO 2009/077761 PCT/GB2008/004178

Fig.4.

2
AN

SUBSTITUTE SHEET (RULE 26)



WO 2009/077761 PCT/GB2008/004178

3/8

Fig.5.

SUBSTITUTE SHEET (RULE 26)



WO 2009/077761

4/8

\ —

SUBSTITUTE SHEET (RULE 26)

PCT/GB2008/004178



WO 2009/077761 PCT/GB2008/004178

NN

]
{

SOOUOOSUONNNNONNNNNN

s

\
\& <
SUBSTITUTE SHEET (RULE 26)




PCT/GB2008/004178

WO 2009/077761

6/8

> REE

s~

00€

SUBSTITUTE SHEET (RULE 26)



WO 2009/077761 PCT/GB2008/004178

7/8

300
/

310

Fig.10.
Fig.11.

420
_— 437
i
&ﬁ
435
437
2

435

SO

4/10

N

—
SOUOINNONNN

AN

410
——

SUBSTITUTE SHEET (RULE 26)



WO 2009/077761

PCT/GB2008/004178

410

410

SUBSTITUTE SHEET (RULE 26)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings

