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[57] ABSTRACT 

Device for treating hair by dielectric losses in which 
most of the high frequency current utilized is generated 
within or closely adjacent an electromagnetically 
closed jacket which holds the hair to be treated. 

6 Claims, 5 Drawing Figures 
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APPARATUS-‘FOR TREATING I-IAIR' UTILIZING 
DIELECTRIC LOSSES 

SUMMARY - OF ‘THE INVENTION 

This invention-relates to new devices for treating hair 
by dielectric; losses. 

It‘ has~already been suggested that a processbe pro 
videdwhichutilizes high frequency electromagnetic 
?elds which make‘ it possible to increase .-the tempera 
ture insidethe'hair. so: as to accelerate ‘any chemical re 
actions ‘.which may be produced, to provide a particu 
larly intense~and¢profound drying .of the-hair, and even 
to-‘plastify;thewkeratinic' ?berby a simple increase in 
temperature. \ , -‘ 

One~ speci?c process which ‘hasalready been de 
scribed rtreatsnthehair by subjecting it to the‘ action of 
aj,-high.frequency‘ electromagnetic ?eld and-is charac 
terized by thefactthabthe hairto be treated is placed 
inside- a resonator which is impedance matched to a 
B?nerator and high frequency transmission line. ' 
The~~present ‘iinventiomrelates. to new , devices which 

are=also adapted to treat ~hair>by subjecting it to the ac 
tion of a high frequency electromagnetic ?eld, in which 
the-hairisplacedin a resonatorinsidewhich, or imme 
diatelyv adjacent‘ which; most: or alliof'theI necessa 
high frequency energyis produced; - 
The resonatorsvacco‘rding to the present invention 

may be characterized ‘as ‘ comprising: 
a. alclosed outer jacket (in vtheelectromagnetic sense 

ofi theterm), which is preferablygrounded. By “closed 
jacket" isYmeantE-anelectrically conductive jacket hav 
ingwa closedsurface or asubstantially closedsurface the 
openings inwhich have'dimensions so small that they 
doln'ot“ permit. the escape of a, substantial quantity of 
electromagnetic energy from inside the jacket; 

b. afcoupling-member- through which the high fre 
quency‘ electromagnetic energy is radiated inside the 
jacket. In accordance with a ?rst embodiment of. the 
invention, the resonator comprises inside its jacket a 
high; frequency generating system which utilizes the 
coupling'member as a constituent part of its oscillating 
circuit; ' 

In thisway, the‘volume inside the jacket of the reso-Iv 
nator. is the locus of high frequency electromagnetic 
energy, the frequency of which corresponds to the res 
onant frequency of the resonator because the latter de 
termines the frequency‘of the circuit engendered by the 
generator system. inside the jacket. ' 

‘It follows that the generator functions necessarily at 
the resonant frequency of the resonator-receiver, thus 
insuring self-‘adaptation despite variations in the state 
of the hair inside the jacket. ' 
As has been explainedin our application Ser. No. 

196,122, to the ‘extent that the ‘hair dries, the resonant 
frequency ‘of the resonator changes, which leads to a 
change in. the frequency the high frequency electro 
magnetic‘?eld‘ should. possess in order to continue to be 
perfectly matched to the resonator. . 
‘Moreover, the devices which have just been de 

scribed have the peculiarity of producing a high fre 
quency electromagnetic ?eld inside an electromagnet 
ically closed jacket utilizing a relatively small power so 

, that there is practically no electromagnetic radiation 
outside the device, thereby satisfying the international 
regulations relating to radiation regardless of the actual 
freque'ncy'of the electromagnetic ?eld. 
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2 
In a particular embodiment, the generator. of the high 

frequency electromagnetic ?eld comprises a transistor, 
the base of which is connectedto a ?rst coil, the other 
end of which may be free, andrthe collector of which 
is connected to a source of DC=current through a sec 
ond coil coaxial with the ?rst mentioned coil and sup- 
plied through a ?lter capacitor, the emitter of the tran 
sistor» being, connected to ground and the. base being 
connected through a resistance to the positive terminal 
of the DC source. ' 

In this embodiment, it is advantageous to wind thev 
hair about the two concentricelectrical coils which 
have just-been described and to cover the assembly’ 
with an electromagnetically closed jacket, said jacket 
consistingfor example of a metallic wall, of aluminum 
for instance, pierced by suitable ori?ces to permit aera 
tion of the hair. 

In this embodiment, it is also advantageous to place 
the transistor on a metal base provided with cooling 
vanes so as to effectively cool the transistor. 
The electrical coils may advantageously be mounted 

in an insulating material, in particular a synthetic mate 
rial, such as polytetra?uorethylene, which is known‘ for 
its good resistance to hightemperatures. 
The device which has just been described has the ad 

vantage that it may be supplied by a ?exible conductor 
having a small cross-section which transmits only direct 
current and consequently produces no radiation. 
When - the , different characteristics of the assembly 

comprising the resonator and the high frequency gener 
ator system which have just been described are cor 
rectly determined, it is only necessary to supply direct. 
current to the collector in order: toinitiate oscillations 
which are self‘sustaining and produce the. high fre 
quency electromagnetic ?eld. ' ‘ 

In one improved embodiment it is possible to initiate 
the electromagneticv oscillations by supplying through. 
the DC conductor oscillations or successive voltage in 
creases of. very short duration which have the effect of 
triggering electromagnetic oscillations inside the reso 
nator. 

In a second embodiment of the device according to 
the invention a high frequency current generator which. 
directly supplies the resonator is mounted inside the 
resonator, preferably in a compartment thereof. 

In this embodiment the generator and the resonator 
proper are enclosed in the same electromagnetically 
closed jacket so that the high frequency electromag 
netic energy, is produced in the same place in which it 
is used. _ . 

In this embodiment, electrical energy is supplied tov 
the device through a conventional ?exible conductor 
which transmits only a very small-DC current. 

In this case as well, since the generator of high fre 
quency energy is of low power and is inside an electro 
magnetically closed jacket, any desired frequencymay 
be used without risking radiation and contravention of 
the international rules relative to communications, sys 
tems. ' - ' 

Of course, in this embodiment of the invention the 
frequency of the electromagnetic energy producedfby 
the generator corresponds to the resonant frequency of 
the resonator. ‘ i I > 

To couple the high frequency electromagnetic en-, 
ergy produced by the generator and the resonator vari-v 
ous devices which have been describedin application 
Ser. No. 196,122, may be used. 
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In a third embodiment of the device according to the 
invention, a power ampli?er for high frequency current 
which supplies the coupling means which distributes 
the electromagnetic energy inside the jacket may be 
placed inside the resonator as has already been ex 
plained. 

In this embodiment, the supply conductor is a coaxial 
cable which conducts to the device a low power high 
frequency current as well as the direct current neces 
sary to operate the ampli?er. 

In this embodiment as well, the characteristics of the 
high frequency current should be selected so that it is 
matched to the resonant frequency of resonator. 

It is possible to use, in connection with a plurality of 
devices according to the last described embodiment, a 
single high frequency generator which simultaneously 
supplies the different devices by delivering to each a 
relatively low power, which power is ampli?ed by the 
ampli?er inside the jacket of the resonator. The fre 
quency of the electromagnetic energy which may be 
used in accordance with the invention may vary within 
broad limits. It may range for example from several 
tens of megacycles to several tens of thousands of 
megacycles. In accordance with the invention it is pos 
sible to modify the frequency resonator by modifyng its 
shape as well as the relative positions of the compo 
nents which it contains. It is also possible to modify the 
shape, nature, and dimensions of the electrical coils 
within the jacket. It is even possible to introduce dielec 
tric materials into the resonator. , 

In order that the invention may be more clearly un 
derstood, several embodiments thereof will now be de 
scribed, purely by way of illustration and example, with 
reference to accompanying drawings, in which: 
FIG. 1 is a schematic sectional view showing a device 

according to the ?rst embodiment of the invention; 
FIG. 2 is a circuit diagram showing the electrical cir 

cuit of the embodiment of FIG. 1; , , 
FIG. 3 is a schematic sectional view showing second 

and third embodiments of the invention; 
FIG. 4 is a circuit diagram of a fourth embodiment 

and; . 

FIG. 5 is a sectional view through a roller according 
to a fourth embodiment of the invention. . 

FIG. 1 shows a core 1 made of insulatingmate'rial, for 
example of polytetra?uoroethylene, which core is cy 
lindrical in shape and provided at one end with an end 
plate 2 which islelectrically conductive and at its other 
end with an annular end plate 3. ‘ 
The core 1 and the end plates 2 and 3 de?ne a sort 

of spool on which the lock of hair schematically repre 
sented at 4 may be wound. 
' A removable cylinder 5 is pierced by ori?ces 6 may 
be positioned around the core I over the end plates 2 
and 3 so as to de?ne with the end plate 2 and the metal 
lic base 7 an electromagnetically closed jacket which 
prevents the diffusion of high frequency radiation out 
wardly of the device. 
The base 7 is provided with vanes 8 for dissipating 

the heat from the vicinity of the transistor 9, which is 
mounted on the metallic base 7 by any suitable means. 
A conductor 10 in a conductive sheath 11 enters 

through the lower end of 'the base 7. 
A wire 12 connects the base 7 to the emitter of the 

transistor 9, the base of which is connected by the wire 
13 to a coil 14, the end 14a of which is free, that is to 
say, not connected to any other point. 

20 

25 

30 

35 

40 

45 

50 

60 

4 
A second coil 15 in coaxial with the coil 14 has its 

I end 16 connected to the collector of the transistor 9 
and its end 17 connected to the conductor 10 through 
a coaxial ?ltering capacitance 18. Finally, the base of 
the transistor is connected to the conductor 17 by a re 
sistance 19. 
The circuit diagram of FIG. 2 shows the different 

electrical components which have been described, con 
ductor 10 being connected to an eighteen volt DC 
source, for example, and the base 7 being connected to 
ground. 
The transistor 9 is of the NPN type and may be, for 

example, one sold under N0. 2 N3926 by MOTOR~ 
OLA. 
The coil 14 has eighteen turns of wire 0.6 mm in di 

ameter extending over a total length of 36 mm. The cyl 
inder 1 supporting the coils has a diameter of 54 mm. 
The coil 15 has eight turns of wire 0.4 mm in diameter 
extending along a cylinder 14 mm in diameter. 
The resistance 19 has a value of 22 kilo-ohms. The 

capacitance 18 has a value of 2,200 picofarads. When 
‘using a cylindrical jacket 5 which is 28 mm in diameter 
and 65 mm long enclosing a large lock of hair as shown 
in FIG. 1, a frequency of about 65 megacycles is ob 
tained. . 

FIG. 3 schematically shows the second and third em 
bodiments of the invention. 
This ?gure shows the core 1 and the two end mem 

bers 2 and 3 which de?ne the spool on which the hair 
4 is wound as well as the cylinder 5 which de?nes with 
the base 7 and the end member 2, the resonator jacket. 

It also shows the coil 14, the end 14a of which is free, 
while its other end 14b is connected to the base 7, 
which is in turn connected to ground. 

' In the embodiment illustrated, a coupling member 20 
is positioned in the center of the resonator. According 
to the second embodiment of the invention the cou 
pling member 20 is connected to a generator of high 
frequency electromagnetic energy 21 which may con 
sist of any conventional type of low power high fre 
quency generator. This generator of high frequency 
current 21 is supplied by the conductor 10 inside the 
sheath 11, which is itself grounded. It will thus be seen 
that, as a result of this arrangement, the electromag 
netic energy necessary to treat the hair is generated en 
tirely inside the electromagnetically closed jacket 
which constitutes the cavity of the resonator. In this 
manner it is possible to use whatever frequency may be 
desired, for there is no radiation leaving the resonator 
jacket. ' 

This embodiment has the great advantage that it may 
be supplied by means of a simple wire carrying a low 
voltage direct current which presents no danger for the 
person whose hair is being treated or the person who 
is carrying out the treatment. 

In the third embodiment of the invention, the genera 
tor of high frequency current 21 which is shown in FIG. 
3 is replaced by a high frequency current ampli?er. In 
this case, the conductive wire 10 is necessarily a coaxial 
cable and supplies the ampli?er 21 with a high fre 
quency current which is then ampli?ed in the ampli?er 
21, which may be of any conventional type. 
This embodiment makes it possible to supply over the 

coaxial cable 10 high frequency energy having a power 
of as much as 1 watt, for example, and amplify this 
power to a value of 5 or 10 watts in the ampli?er 21. 
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On the other hand, this coaxial cable 10 must also carry 
the direct current necessary to operate the ampli?er. 
A single high frequency generator may be used with 

this embodiment to supply a plurality of devices such 
as those which have been described, since the high fre 
quency electromagnetic energy is transmitted at low 
power, which is then ampli?ed inside the jacket of the 
resonator. This avoids the difficulties inherent in the 
transmission of high frequency electromagnetic energy 
in coaxial conductors. It is known that the quality of 
such transmission decreases rapidly when high frequen 
cies are used, for example several hundreds of thou 
sands of megacycles. 

In the two embodiments which have been described 
and are illustrated .on FIG. 3 it is also clear that it is nec 
essary to use electromagnetic energy having a fre 
quency corresponding to the resonant frequency of the 
resonator. For this purpose it is possible to utilize vari 
ous means which make it possible to modify or match 
the resonant fequency of the resonator, which means 
have been referred to above and are described in a de 
tailed vmanner in application Ser. No. 196,122. 
FIGS. 4 and 5 show a fourth embodiment of the in 

vention similar to the one illustrated in FIGS. 1 and 2. 
FIG. 5 is an axialsectional view through this embodi 

ment showing a central cylindrical core 1 made of 
polytetra?uoroethylene, for example, which is adapted 
to support the coils schematically represented at 22 
and the structure of which will be hereinafter described 
‘in greater detail. ' 

The core 1 comprises the, end members 23 and 24 
screwed to its ends. These may be made of aluminum 
for example and serve as supports for two transistors 
25. A cylindrical protective sheath 26 is positioned 
around the coil 22 and may also be made of polytetra 
fluoroethylene, for example. 
At the extreme lower end, the end member 24 is 

?xed to a base 27 made of plastic material such as poly 
vinylchloride, the periphery of which base is provided 
with an annular groove to make it easier to grip. 
The base 27 also supports the contact 28 on which 

the cable through which the DC current is supplied is 
mounted. 
To simplify the drawing of FIG. 5 the electronic com 

ponents of the roller which are located in the space 29 
de?ned schematically by the phantom lines are not 
shown. . 

Finally, a cylindrical jacket 30 having an end member 
31 and made of an electrically conductive material 
constitutes the jacket of the resonant cavity. 
While not shown in FIG. 5, the jacket 30 is provided 

with orifices to permit dissipation of the vapor resulting 
from drying of the hair and to admit the lock of hair 
which is wound up on the core of the‘roller until the 
jacket 30 has been brought close to the head of the per 
son undergoing treatment. FIG. 4 shows the circuit dia 
gram of the roller of FIG. 5. 
This diagram is symmetrical and comprises two iden 

tical transistors 25 which may be for example, of the 
NPN type sold under N0. 2 N 3926 by the MOTOR~ 
OLA Company. ' 

The collector of each transistor 25 is connected to a 
12 volt DC supply through a conductor 32 and a coil 
33. A conductor 44 is connected across the two emit 
ters of the transistors 25 and connects these emitters to 
ground. 
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The bases of the two transistors 25 are connected by 
conductors 36 and the coil 35. Moreover the base of 
each transistor 25 is connected to the 12 volt DC 
source through a resistance 19. 

In a particular embodiment of a frequency of 220 
megacycles is obtained with electronic components 
having the following characteristics: 
Each of the polarizing resistances 19 have a value of 

2.2 kilo-ohms. 
The two coils 33 and the coil 35 are wound on a core 

having a diameter of 20 mm with the turns of one coil 
interfitting between the turns of the other. In order to 
simplify the drawings the coil 33 and 35 have been 
shown on FIG. 4 with different diameters using lines of 
different thickness, but in the embodiment in question 
the diameters of the coils are the same and the coils are 
made from a copper wire having a diameter of 0.6 of 
a mm. 

The coil 35 has ten turns wound over a length of 40 
mm. Each coil 33 has six turns wound over a length of 
6.5 mm. - 

It will of course be appreciated that the embodiments 
which have been described have been given purely by 
way of illustration and example and may be modified 
as to detail without thereby departing from the basic 
principles of the invention. In particular, it is obvious 
that the relative position of the hair and the other com 
ponents inside the resonator may be modi?ed without 
affecting the principles of the invention. Moreover, it 
is obvious that the shape or structure of the different 

‘ electrical components inside the jacket of the resonator 
may be modi?ed in order to change or adjust the fre 
quency of the latter. 
What is claimed is: ' 

1. Device for treating hair by subjecting it to the ac 
tion of a high frequency electromagnetic ?eld which 
comprises an electromagnetically closed and electri 
cally conductive jacket constituting a resonator, means 
inside said jacket for receiving the hair, coupling means 
for distributing high frequency electromagnetic energy 
inside the jacket and means closely associated with the‘ 
jacket for producing at least the greater part of the high 
frequency electromagnetic energy dissipated in said 
resonator. 

2. Device for treating hair by subjecting it to the ac 
tion of a high frequency electromagnetic ?eld which 
comprises an electromagnetically closed and electri 
cally conductive jacket constituting a resonator, means 
inside said jacket for receiving the hair and a high fre 
quency generator closely associated with the jacket for 
producing the electromagnetic energy dissipated in‘ 
said resonator, said resonatorcomprising a coupling 
member for distributing high frequency electromag 
netic energy inside the jacket and said coupling'mem 
ber being a component of an oscillating circuit. 

3. Device as claimed in claim 2 in which said genera 
tor comprises a transistor, the base of which is con 
nected to a ?rst coil, the other end of which coil is free, 
a source of direct current connected to the collector of 
said transistor through a second coil coaxial with the 
?rst, the emitter of said transistor being groundedand 
its base connected through a resistance to said direct 
current source. 

4. Device as claimed in claim 2 in which the high 
frequency generator has a symmetrical circuit compris 
ing two identical transistors, the emitters of which are 
grounded, the bases of which are connected to each 
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other through a coil and to a source of direct current 
through a coil coaxial with the coil connecting the 
bases of the transistors. 

5. Device as claimed in claim 2 comprising means for 
producing pulses in a direct current supplying said gen 5 
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8 
erator to trigger oscillation thereof. 

6. Device as claimed in claim 1 in which said cou 
pling means is supplied by a high frequency generator 
supplied from a source of direct current. 

‘I! ll * i! ‘ll 
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