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Description

The present invention relates to electrically
powered hand held hair curling appliances of the
type comprising a handle by means of which the
appliance is held; a barrel extending from the han-
dle on which the hair to be curled is wound exter-
nally, the barrel being hollow to allow fluid flow
along the barrel, the barrel being provided with
apertures to allow the fluid to flow outwardly to the
hair, and the barrel being of adjustable diameter
between a fully expanded and a fully contracted
state to allow curls of different diameter to be
formed.

DE-A-25 28 822 in the name Hubner and DE-
A-25 29 016 in the same name (the latter being an
application for a patent of addition to the former)
both describe hair curling appliances of the type
described. Hubner describes a hair curling appli-
ance which uses steam as a fluid. The barrel
consists of a hollow perforated cylinder which is of
fixed diameter, on the outside of which are pivotally
mounted a number of perforated semi-circular seg-
ments. The segments may be pivotally moved to-
gether outwardly to increase the diameter of the
barrel or inwardly to decrease the diameter of the
barrel.

The DE-A-2 529 026 hair curler suffers from a
number of disadvantages. Firstly, the DE-A-2 529
026 barrel has a large diameter even when fully
contracted. This large diameter arises from the
construction, in particular because the barrel com-
prises segments fixed externally to a cylinder. The
minimum diameter is stated to be 20 mm which is
at the upper and of the range of desirable curl
diameters. Secondly, the DE-A-2 529 026 appli-
ance is intended to apply a low volume low pres-
sure supply of steam to the hair. It would be
unsuitable for use in applying a substantial flow of
dry warm air to the hair for the purpose of drying
and styling, in particular because in the Hubner
appliance the fluid must flow along a circuitous
path from the interior of the cylinder out through
one set of apertures into the area between the
cylinder and the segments, and then out through
another set of apertures to the hair. The two sets of
apertures are generally not aligned with one an-
other. Finally the appliance proposed by DE-A-2
529 026 would suffer from condensation problems
with drops of water falling from the appliance onto
the hair.

US-A-3,921,648 also describes a hair curling
appliance of the type described. The appliance is a
steam curling iron. The barrel consists of a central
hollow perforated cylinder of fixed diameter on the
outside of which is mounted a perforated expan-
sible mandrel of resilient stainless steel.
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The US-A-3 921 648 hair curling appliance
suffers from the same disadvantages as the DE-A-2
529 026 appliance; namely a large diameter when
fully contracted arising from the two-layer structure,
unsuitability for high volume flow of warm dry air
arising from a circuitous path through two sets of
apertures which are not in register, and condensa-
tion leading to drops of water falling on the hair.

According to the invention there is provided a
hair curling appliance of the type described in
which the barrel is formed by a number of elongate
barrel elements arranged in mutually parallel radial
relationship to form a generally axially symmetric
barrel, said elongate barrel elements defining the
inner and outer diameters of said barrel and being
movable radially inwardly together and radially out-
wardly together so as to contract and expand the
inner and outer diameters of the barrel, the barrel
elements mutually combining to form a substan-
tially closed barrel when in the fully expanded state
and a substantially closed barrel with overlapping
barrel elements in the contracted state, and the
barrel elements being provided with apertures
which allow fluid to flow from the interior of the
barrel directly out to the hair when the barrel is in
the fully expanded, fully contracted or any inter-
mediate state.

Thus there is provided an improved curling
appliance of the type described which has a sub-
stantially smaller diameter than the prior art de-
vices. There is also provided an improved hair
curling appliance of the type described which can
deliver a substantial flow or warm dry air to the
hair.

The hair curling appliance according to the
invention has a number of advantages. Firstly, the
structure allows a barrel of small diameter to be
constructed. Secondly, air flow idrectly form the
interior of the barrel to the hair, allowing a large
volume of air to be applied to the hair.

There now follows a description of preferred
embodiments of the invention, by way of example,
with reference being made to the accompanying
drawings, in which:

Figure 1

is a side elevation of a warm air brush including
a barrel of adjustable diameter in accordance
with the invention shown in the expanded state;
Figure 2

is a view similar to Figure 1, but showing the
barrel in cross section;

Figure 3

is an exploded perspective view of the barrel on
a larger scale, showing the principal compo-
nents;

Figure 4

shows on a larger scale one of the components
shown in Figure 3, namely a barrel element;
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Figure 4a & 4b

show two adjacent barrel elements with the bar-
rel in the fully expanded and the fully contracted
state respectively;

Figures 5a & 5b

are sectional views on A-A of Figure 2 and show
the barrel in the expanded and contracted state
thereof respectively;

Figure 6 & 7

are views similar to Figure 2, but on a large
scale, showing the adjustment mechanism for
the barrel, Figure 6 showing the outer end of the
barrel and Figure 7 showing the inner end;
Figure 8

is a view similar to Figure 3, but showing a
modified construction of warm air brush; and
Figure 9

is a sectional side elevation of the barrel and
adjustment mechanism of the modified con-
struction.

Referring now to Figures 1 to 7 of the draw-
ings, the warm air brush comprises a gripping
handle 1, a barrel 2 which is used to brush the hair,
and a heater blower (not shown) located in the
gripping handle 1 for heating air which is then
directed along the barrel 2 and emerges through
apertures described below to warm the hair being
brushed.

The barrel 2 consists of six elongate barrel
elements 3 arranged in mutually parallel radial rela-
tionship to form a generally cylindrical barrel. Each
barrel element 3 consists of a base 3a, a row of
projecting brush teeth 3b, a lateral projection 3c at
one side of the base for underlying the base 3a of
the adjacent element, a row of apertures 3d in the
base 3a and a row of indentations 3e in the lateral
projection 3c. Each barrel element 3 is integrally
formed of plastic material but includes a metal
stiffening rod 3f. Figure 5b shows the barrel 2 in
the fully contracted state with the bases 3a abutting
one another. Figure 5a shows the barrel 2 in the
fully expanded state with gaps between the bases
3a, these gaps being closed by the lateral projec-
tions 3c. Closure of the gaps ensures that the
barrel 2 is substantially closed so that warm air
flowing down the barrel escapes only through the
apertures 3d. The external diameter of the barrel 2
is 14 mm in the fully contracted state and 21 mm
in the fully expanded state.

As best seen in Figures 4a and 4b, the ap-
ertures 3d are always unobstructed, allowing a sub-
stantial volume of warm dry air to be delivered
directly from the interior of the barrel 2 to the hair,
without any risk of backpressure or overheating of
the heater blower. When the barrel 2 is in the fully
expanded state as shown in Figure 4a, air emerges
through the apertures 3d and also through the
indentations 3e. When the barrel 2 is in the fully
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contracted state as shown in Figure 4b, the in-
dentations 3e move into register with the apertures
3d, so that the apertures remain unobstracted.

The user expands or confracts the barrel 2 by
means of the adjustment knob 4 located at the tip
of the barrel. The user grips the knob 4, depressing
the knob axially along the barrel 2 towards the
handle 1 against spring biassing so as to dis-
engage the knob 4 from a locking mechanism, the
user then rotates the knob 4 clockwise to expand
the barrel 2 or anti-clockwise to contract the barrel
2, and then releases the knob 4 so that the latter
moves axially back along the barrel 2 under the
influence of the spring biassing and re-engages the
locking mechanism to prevent further rotation.

The locking mechanism will now be described.
A fixed central shaft 5 extends from the handle 1. A
washer 6 and cap 7 are provided at the outer end
of the fixed central shaft 5. A flanged collar 8 is
fixedly mounted at the end of the shaft 5 just
inwardly of the cap 7 and washer 6, and has gear-
teeth 8a on the outer circumferential surface of the
flange. The adjustment knob 4 has teeth 4a on the
inner circumferential surface which in the normal
position thereof as shown in Figure 6 engage with
the teeth 8a on the flanged collar 8, thereby pre-
venting rotation of the adjustment knob 4. The
adjustment knob 4 is held in the normal position by
a coiled compression spring 9 which biasses the
adjustment knob 4 towards the outer end of the
shaft 5 into abutment with the washer 6.

The adjustment mechanism will now be de-
scribed. When the adjustment knob 4 is depressed
against the action of the coiled compression spring
9, the inwardly projecting teeth 4a of the adjust-
ment knob 4 move out of meshing engagement
with the externally projecting teeth 8a on the
flanged collar 8, allowing the adjustment knob 4 to
be rotated. The subsequent rotation of the adjust-
ment knob 4 causes corresponding rotation of nut
10, the adjustment knob 4 and nut 10 being held
together by meshing gears 4a, 10a. The nut 10 is
threaded on external screw threading 11a on the
shank of front cam 11 which is slidably mounted on
the central shaft 5. Double helix threading is used
for extra stability. The nut 10 is held in a fixed axial
position between the front cam housing 18 and the
flanged collar 8. As a result, rotation of the adjust-
able knob 4 and consequent rotation of the nut 10
causes lengthwise axial movement of the front cam
11. The axial movement of the front cam 11 is
transmitted by connecting rods 13 to the rear cam
12 which is also slidably mounted on the central
shaft 5. As the front and rear cams 11, 12 move
axially, axial movement of the barrel elements 3 is
prevented by stopping member 16 which is fixed
on the central shaft 5 by means of locking pin 19
(best seen in Figure 6), and the barrel elements 3
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are caused to ride up or down the cams 11, 12, so
that the barrel 2 expands or contracts radially. The
cams 11, 12 are located in the front cam housing
18 and rear cam housing 17 respectively. Front
cam housing 18 is fixed on the stopping member
16 and rear cam housing 17 is fixed to the central
shaft 5 and allows air to flow therethrough to the
interior of the barrel 2.

By way of further explanation the co-operation
of the barrel elements 3, cams 11, 12 and connect-
ing rods 13 will now be described. The outer end
of each barrel element 3 is provided with a pair of
angled side slots which define an angled neck 20
for engaging in the inclined radial slots 21 in the
front cam 11. The inner end of the barrel element 3
has an inclined portion 3g so that in combination
the six barrel elements have a flared inner end, the
largest diameter of which substantially matches the
diameter of the handle 1 to allow a large flow of air
to be introduced into the barrel. One large triangu-
lar aperture 3h is provided in each inclined portion
which serves the dual purpose of delivering air to
the outside surface of the curled hair and venting
any air pressure build up to prevent overheating of
the heater blower. In addition each inclined portion
3g finishes with an inclined neck 22 which engages
in an inclined radial slot 23 in the rear cam 12. The
connecting rods 13 are disposed, as best seen in
Figure 7, alongside the central shaft 5 and are
provided at each end with an outwardly turned right
angle bend 13a which engage in holes 24, 25 in
the front and rear cams 11, 12 respectively.

Figures 8 and 9 show a maodification in which
the diameter of the barrel 102 is adjustable by
means of a thumb-operated knob 104 at the inner
end of the barrel. This arrangement allows the
appliance to be held in one hand and the barrel
diameter to be adjusted by the thumb of that hand.
There is no locking mechanism to prevent rotation
of the knob 104. The components comprise a shaft
mounting bracket 130 fixed to the handle (not
shown), a fixed central shaft 105, a front cam 111
fixed to the shaft 105, a rear cam 112 fixed to the
shaft 105, a front cam housing 118, a washer 106,
a cap 107 and bolt 131, barrel element 103, a
barrel element stiffening rod 103f, and a heat shield
131 which fits inside the knob 104. An essential
component of the mechanism is puller element
132. This component is prevented from rotating by
the engagement of feet 132a in apertures 112a in
the rear cam 112, but is free to move axially along
shaft 105. The puller element 132 is provided with
three equally spaced external lugs 132b which co-
operate with helical grooves 104a on the inside
face of the rotatable knob 104.

When knob 104 is rotated, the co-operation of
lugs 132b and grooves 104a causes the puller
element 132 to move axially along the shaft 105.
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This axial movement is in turn transmitted to the
barrel elements 103 by virtue of the engagement of
the neck 103a of each barrel element 103 in a
corresponding slot 132c in the puller element 132.
As the barrel element 103 move axially they ride
up or down the front rear cams 111, 112 causing
the barrel 102 to expand or contract.

The invention is not limited to warm air
brushes. The invention may be applied to a variety
of different hair care appliances, for examples hair
curling irons.

Claims

1. An celectrically powered hand held hair care
appliance of the type comprising a handle (1)
by means of which the appliance is held; a
barrel (2) extending from the handle on which
the hair to be curled is wound externally, the
barrel (2) being hollow to allow fluid flow along
the barrel, the barrel being provided with ap-
ertures (3d) to allow the fluid to flow outwardly
to the hair, and the barrel being of adjustable
diameter between a fully expanded and a fully
contracted state to allow curls of different di-
ameter to be formed, characterized in that the
barrel (2) is formed by a number of elongate
barrel elements (3) arranged in mutually par-
allel radial relationship to form a generally ax-
ially symmetric barrel, said elongate barrel ele-
ments (3) defining the inner and outer diam-
eters of said barrel (2) and being movable
radially inwardly together and radially outward-
ly together so as to contract and expand the
inner and outer diameters of the barrel (2), the
barrel elements (3) mutually combining to form
a substantially closed barrel (2) when in the
fully expanded state and a substantially closed
barrel (2) with overlapping barrel elements (3a,
3c) in the contracted state, and the barrel
elements (3) being provided with apertures
(3d) which allow fluid to flow from the interior
of the barrel (2) directly out to the hair when
the barrel (2) is in the fully expanded, fully
contracted or any intermediate state.

2. A hair curling appliance according to claim 1 in
which each barrel element (3) comprises an
elongate base (3a), a row of brush teeth (3b)
projecting radially outwardly from the base, a
row of apertures (3d) in the base, and a lateral
projection (3c) extending along one side of the
elongate base (3a) for underlying the base
(3a) of the adjacent barrel element (3) in the
contracted or partially contracted state.
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Patentanspriiche

Elektrisch betriebenes handgehaltenes Haar-
pflegegerdt von dem Typ mit einem Griff (1),
mittels dem das Gerdt gehalten wird; einer
sich von dem Giriff erstreckenden Trommel (2),
auf der das zu lockende Haar extern gewunden
wird, wobei die Trommel (2) hohl ist, um eine
Fluidstrdmung entlang der Trommel zu erlau-
ben, wobei die Trommel mit @ffnungen (3d)
versehen ist, um es dem Fluid zu erm&glichen,
nach auBen zu dem Haar zu strémen, und
wobei die Trommel einen zwischen einem voll-
stdndig expandierten und einem vollstdndig
kontrahierten Zustand einstellbaren Durchmes-
ser hat, um es zu ermdglichen, daB Locken
von verschiedenem Durchmesser geformt wer-
den k&nnen, dadurch gekennzeichnet, daB
die Trommel (2) durch eine Anzahl l4nglicher
Trommelelemente (3) gebildet ist, die in wech-
selseitig paralleler radialer Beziehung angeord-
net sind, um eine allgemein axialsymmetrische
Trommel zu formen, wobei die ldnglichen
Trommelelemente (3) den inneren und den 3u-
Beren Durchmesser der Trommel (2) definieren
und zusammen radial nach innen und zusam-
men radial nach auBen bewegbar sind, um so
die inneren und &uBeren Durchmesser der
Trommel (2) zu kontrahieren und zu expandie-
ren, wobei die Trommelelemente (3) wechsel-
seitig zusammenwirken, um eine im wesentli-
chen geschlossene Trommel (2) zu formen,
wenn sie im vollstdndig expandierten Zustand
sind, und in dem kontrahierten Zustand eine
im wesentlichen geschlossene Trommel (2) mit
sich Uberlappenden Trommelelementen (3a,
3c), und wobei die Trommelelemente (3) mit
@ffnungen (3d) versehen sind, die es einem
Fluid erlauben, vom Inneren der Trommel (2)
direkt nach auBen zum Haar zu strémen, wenn
die Trommel (2) in dem vollstdndig expandier-
ten, dem vollstandig kontrahierten oder irgend-
einem dazwischenliegenden Zustand ist.

Haarlockengerdt nach Anspruch 1, wobei jedes
Trommelelement (3) eine ldngliche Basis (3a),
eine Reihe von Biirstenzihnen (3b), die sich
von der Basis radial nach auBen erstrecken,
eine Reihe von @ffnungen (3d) in der Basis
und einen lateralen Vorsprung (3c) aufweist,
der sich entlang einer Seite der ldnglichen
Basis (3a) erstreckt, um in dem kontrahierten
oder teilweise kontrahierten Zustand unter der
Basis (3a) des benachbarten Trommelelements
(3) zu liegen.
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Revendications

Appareil de soins capillaires, électrique et a
main, du type comprenant une poignée (1), au
moyen de laquelle on tient I'appareil, et un
rouleau (2) qui s'étend & partir de la poignée et
sur lequel on enroule extérieurement les che-
veux a boucler, ce rouleau (2) étant creux, de
fagon & permeitre 4 un fluide de passer le
long du rouleau, étant pourvu d'ouveriures
(3d), de fagon & permetire au fluide de passer
a l'extérieur jusqu'aux cheveux, et ayant un
diametre réglable entre un état entierement
déployé et un état entierement rétracté, de
facon & permetire la formation de boucles
ayant des diamétres différents, caractérisé en
ce que le rouleau est formé d'un ceriain nom-
bre d'éléments de rouleau (3) qui ont une
forme allongée et sont placés suivant une dis-
position relative radiale dans laquelle ils sont
paralléles enire eux, de fagon & former un
rouleau pratiquement symétrique dans le sens
axial, et qui définissent les surfaces cylindri-
ques intérieure et extérieure du rouleau (2) et
sont mobiles ensemble radialement vers l'inté-
rieur et mobiles ensemble radialement vers
I'extérieur, de fagon A rétracter et déployer les
surfaces cylindriques intérieure et exiérieure
du rouleau (2), tandis que ces élémenis de
rouleau (3) se combinent enire eux de fagon 2
former un rouleau (2) pratiquement fermé lors-
qu'il est dans la situation entierement déployée
et & former un rouleau (2) pratiquement fermé,
avec les éléments de rouleau (3a, 3c) se che-
vauchant, lorsqu'il est dans la situation réirac-
tée, et qu'ils sont pourvus d'ouvertures (3d) qui
permettent au fluide de passer de l'intérieur du
rouleau (2) directement a I'extérieur jusqu'aux
cheveux lorsque le rouleau (2) est dans la
situation totalement déployée, dans la situation
totalement réiractée ou dans n'importe quelle
situation intermédiaire.

Appareil de bouclage des cheveux selon la
revendication 1, dans lequel chaque élément
de rouleau (3) comprend une base (3a) de
forme allongée, une rangée de dents de bros-
se (3b), qui font saillie radialement vers I'exté-
rieur & partir de la base, une rangée d'ouvertu-
res (3d), ménagées dans la base, et une partie
en saillie latérale (3c) qui s'étend le long d'un
coté de la base (3a) de forme allongée de
fagon & éire située au-dessous de la base (3a)
de I'élément de rouleau (3) adjacent dans la
situation rétractée ou partiellement rétractée.
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