
REPLACEMENT SHEET 1 Hair dryer with controlled air flow. The invention
relates to an electrical hair dryer comprising a housing with an air inlet
and an air outlet between which are arranged means for delivering a flow of
hot air, comprising air circulation means and air heating means, and
detection means for measuring a radiation emitted by the hair. Drying of
the hairs consists in causing the evaporation of the water held by the hair
by means of a flow of hot air. This flow is obtained by means of a fan
which supplies the air flow, the latter being heated through passing
contact with the heating means. 



At the beginning of the evaporation process, the water held by the hair
forms a thermal screen which prevents deterioration or burning of the hair
or the scalp. In proportion as the water evaporates, it will be less and
less of a screen and a deterioration of the hair and/or a burning sensation
may arise, which may even lead to actual burning. To avoid the hair and/or
the scalp being subject to an excessive temperature rise during the drying
process, the idea has arisen to measure the temperature of the hair. One of
the known methods using detectors without direct contact with the hair is
that described in the document GB 2,093,343 A. This method involves a
measurement of the hair temperature from a distance by means of an infrared
detector placed at the outside 



of the hair dryer body. An optical system renders it possible to focus on
the location of the hair which is subjected to the drying. The infrared
detector acts on the heating means when a given temperature is exceeded.
During drying, the temperature of the air flow thus comes closer and closer
to the ambient temperature. The hairs which were originally wet, on the
other hand, so heavy and stiff, become progressively light and fluid and
may thus be mixed up very easily by the air flow, which may contribute to a
deterioration of the hair and may form a source of discomfort.   



2 It is an object of the invention to avoid a deterioration of the hair and
to improve the comfort of the user. This object is achieved by means of a
hair dryer which comprises control means which act jointly on the air
circulation means and the heating means for regulating the flow of hot air
as a function of the measurements of the emitted radiation. In this manner
the flowrate and the temperature of the hot air are regulated such that the
drying process is carried out initially with a flow of hot air, but without
risk of burning or discomfort while the hair forms a thermal screen thanks
to its 



humidity, after which gradually in the course of the drying process air of
a decreasing temperature is blown out with a decreasing flowrate, which
leads to a better adapted drying process, avoids mixing up and
deterioration of the hair, and increases the comfort of the user. Moreover,
the decreasing noise caused by the air circulation means warns the user of
the progress of the drying process, indicating inter alia the end of the
drying process. This is useful when the drying operation is carried out by
a third person. The simultaneous variations in the flowrate and in the
temperature of the air flow are discernible equally well to the ear and to
the skin of the user, who is thus warned of the end of the drying process.
It is also necessary to indicate that this end of the drying process
relates to the zone of the hair submitted to the influence of the air flow
and 



whose temperature is measured by the detection means. The user is thus
informed that he/she may move the hair dryer to another hair zone. This
acoustic warning system for the user is equally useful when a portion of
long hair is dried which does not lie immediately against the user's skin.
These and other aspects of the invention will be clarified further with
reference to the embodiments described below. The invention will be better
understood with reference to the following Figures which are given by way
of example, without being limited thereto, in which: Fig. 1 is a diagram of
a hair dryer according to the invention. Fig. 2 contains graphs showing an
example of the automatic variations in 



the air temperature, the hair temperature, the air flowrate, and the
electric power dissipated in the heater element during an operational
sequence. Fig. 3 contains typical curves indicating the variations in the
electric power dissipated in the heater element and the variations in the
air flow delivered by the fan    3 as a function of the hair temperature.
Fig. 4 is a diagram of automatic control means for the temperature and 



the flowrate of the air. Fig. 1 shows a hair dryer 5 comprising a housing
10 and, between an air inlet 11 and an air outlet 12, air circulation means
13 followed by means 14 for heating the circulating air. The air
circulation means 13 are formed, for example, by a fan. The air circulation
means 13 and the means 14 are connected to an electrical power supply 16
via control means 18 (CONTROL). The air may thus be heated and propelled to
outside the hair dryer. For using the hair dryer, the user directs the hot
air flow 17 coming from the air outlet 12 towards the hair 8. According to
the invention, means 20 for measuring the heat radiation emitted by the
hair are used, for example, an infrared detector. The detector 20 is
connected 



to the control means 18 so as to regulate the air circulation means 13 and
the heating means 14 in dependence on the temperature measured on the hair.
To achieve this, the control means 18 cause an automatic joint variation in
the temperature and the flowrate of the air. An example illustrating these
automatic variations is shown in Fig. 2. In this Figure, the case is
represented in which the hair dryer remains permanently directed at a same
zone of the hair. Curve 20 represents the variations in time of the
temperature Ta of the air at approximately 9 cm from the outlet nozzle 12.
Curve 22 represents the variations in time of the hair temperature Th
measured by the detector 20. 



Curve 24 represents the variations in time of the electric power P
dissipated in the heating means 14. Curve 26 represents the variations in
time of the speed S of the air at approximately 9 cm from the outlet nozzle
12. The case is considered in which a drying operation starts with wet hair
having a temperature Th = 20[err]C and a hair dryer which has the following
characteristics at the start: P = 1300 W, S = 12 m/s, Ta = 75[err] C.
According to the invention, the control means 18 will automatically cause
the settings of the hair dryer to vary so as to change from strong drying
at the start to a progressively more moderate drying, ending with a weak
drying effect at the end of the 



4 cycle. It may be desired, for example, that the hair temperature is at
most 40[err] C at the end of the drying process in order to achieve user
comfort. To achieve this, the temperature of the air coming from the hair
dryer will be progressively reduced from Ta = 75[err] C to Ta = 45[err] C,
for example. A light gap between Ta and Th must be provided. Since the hair
becomes progressively more fluid during the drying process, the control
means 18 



reduce the air flowrate correspondingly, for example, from 12 m/s to 6 m/s
so as to prevent that the hair becomes too much dispersed by the air flow.
The electrical heating power is also reduced, for example, from 1300 W down
to 400 W. It is indeed recommended to reduce this electrical power while
the air flow is decreasing so as not to risk damaging the hair dryer. Table
I shows, by way of example, control data observed to accompany conditions
of comfort and safety as envisaged by the invention. Air flow
Heating         Temperature    Temperature power           Ta
Th drying: 



strong          12 m/s         1300 W          75[err]C
20[err]C normal          10.5 m/s        1000 W         70[err]C
23[err]C moderate       8.2 m/s          750 W          56[err]C
35[err]C weak           6 m/s            400 W          45[err]C
40[err]C TABLE I Fig. 3 shows an example of a curve 25 showing the
variations in the heating power, and a curve 27 of the air flowrate which
may be suitably applied as a function of the temperature of the hair 8
detected by the detector 20. The curves relate to the hair zone which is
subjected to the influence of the drying process at a given moment and
which is monitored by the detector 20. 



The control means 18 are, for example, those shown in Fig. 4. They comprise
a signal amplifier 19 followed by two analog circuits 21 and 23 so that
they control on the one hand the heating power and on the other hand the
air flowrate via appropriate transistor or triac circuits 31 and 33,
respectively, in accordance with the characteristics 25    5 and 27 shown
in Fig. 3. These characteristics are preferably non-linear, as is shown in
Fig. 3. They may have a different shape. In an alternative embodiment, the
analog circuits are 



replaced by digital processing circuits comprising analog-digital
converters, digital correspondence tables which provide the characteristics
25 and 27, and digital-analog converters which control the above power
circuits. When the user moves the hair dryer towards a zone which is still
wet, and accordingly still cold, the temperature detector 20 detects a
lower hair temperature, so that the control means 18 immediately readjust
the heating power and the air flow in accordance with the curves given in
Fig. 3. It is possible to use any detector capable of measuring an infrared
radiation emitted by the hair. This may be a detector described in the
document GB 2,093,343 A, or any other detector. Preferably, a detector is
used formed by a plurality of 



elementary cells which generate a thermal electric power. One cell is
formed by a stack of conductor and/or semiconductor layers such that the
cell develops an electrical potential difference induced in response to a
heat flow. Such a detector is described, for example, in the document FR
2,471,055 and FR 2,598,803.    6 Claims: 1.    An electrical hair dryer (5)
comprising a housing (10) with an 



air inlet (11) and an air outlet (12) between which are arranged means for
delivering a flow of hot air, comprising air circulation means (13) and air
heating means (14), and detection means (20) for 5  measuring a radiation
emitted by the hair (8), characterized in that it comprises control means
(18) which act jointly, according to distinctive and coordinated variation
laws, on the air circulation means (13) and the heating means (14)
respectively for regulating the flow of hot air as a function of the
measurement of the emitted 10   radiation. 2.    A hair dryer as claimed in
Claim 1, characterized in that the 



control means (18) comprise analog circuits (21, 23) for controlling the
air circulation means (13) and the heating means (14) as a function of the
radiation measurements. 15   3.    A hair dryer as claimed in Claim 1,
characterized in that the control means (18) comprise digital conversion
tables (21, 23) for controlling the air circulation means (13) and the
heating means (14) as a function of the radiation measurements.    




