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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to an apparatus
for activating an ionizable product. More particularly, the
invention relates to an apparatus for activating an ioniz-
able product capable of accelerating activation by using
a magnetic field.
[0002] The applicant of the present invention proposed
a method and apparatus for activating textile products in
Japanese Patent Application Publication 2002-115174,
corresponding to US Patent 6 374 511.
[0003] In the method and apparatus disclosed there
in, a textile product is placed in a magnetic field so as to
emit ionized gas to the textile product, taking into account
the fact that ionized gas is able to activate textile prod-
ucts. Accordingly, the textile product can be activated
uniformly because the ionized gas is attracted by the
magnetic field to penetrate the textile product through
fibers and the gap between the fibers, reaching the back
of the textile product. In this instance, activation of textile
products refers to any condition refreshing textile prod-
ucts, such as recovery of elasticity, improvement of hy-
groscopicity, improvement of the aesthetic property, ad-
dition of luster, deodorization and bleaching.
[0004] In this connection, it has been conventionally
considered that ions (hereinafter referred to as "plasma
particles"), in a state of ionized gas attached to ozone,
conduct ionization by contacting with the surface of a
product to be processed. The applicant applied ozone to
a plurality of laminated fabrics, finding that all fabrics were
activated even if no ozone was detected among the fab-
rics. Namely, it was found that plasma particles instead
of ionized gas penetrated the product, thereby conduct-
ing ionization. Therefore, if a greater force of attracting
plasma particles allows these particles to penetrate the
product, it may be possible to activate any ionizable ma-
terial such as metal and wood.
[0005] However, the applicant has found that the con-
ventional method is insufficient in attraction of plasma
particles and requires improvement when it is applied to
ionizable materials such as metal and wood.
[0006] Furthermore, when the activation method and
apparatus disclosed in the patent application described
above are applied to thick fabrics, futons and the like, it
is necessary to turn over these products several times
and emit ionized gas to them each time, accordingly.
Thus, the method and apparatus have a drawback to be
solved.

SUMMARY OF THE INVENTION

[0007] The invention seeks to provide an apparatus
for activating an ionizable product capable of activating
the whole part of the ionizable product efficiently at a time
by increasing penetration of plasma particles into the ion-
izable product.

[0008] This object is solved by the apparatus of claim
1. The subclaims relate to preferred embodiments of the
invention.
[0009] The applicant has successfully solved the
above problems by introducing the following apparatus
after an in-depth examination.
[0010] An apparatus for activating an ionizable product
is provided, which includes means for generating a mag-
netic field and means for applying plasma particles by
corona discharge to the ionizable product placed on the
means for generating the magnetic field.
[0011] The apparatus described above emits the plas-
ma particles to the ionizable product, which is placed on
the means for generating the magnetic field. Because
the plasma particles are strongly attracted and acceler-
ated in the magnetic field, they are able to penetrate the
ionizable product. In this instance, the plasma particles
are meant to represent charged particles contained in
plasma.
[0012] According to the present invention, the north
pole of the means for generating the magnetic field is
directed toward the means for applying the plasma par-
ticles.
[0013] In the apparatus described above, the north
pole of the means for generating the magnetic field is
directed toward the means for applying the plasma par-
ticles. The reason for this is that the applicant has found
that plasma particles are more strongly attracted to the
north pole. Thus, when the means for applying the plas-
ma particles emits plasma particles to an ionizable prod-
uct, which is placed on the means for generating the mag-
netic field, the plasma particles are strongly attracted and
accelerated along a line of magnetic force in the magnetic
field, thereby penetrating the ionizable product.
[0014] According to an embodiment of the present in-
vention, an apparatus for activating an ionizable product
is provided, in which the means for generating the mag-
netic field includes permanent magnets and magnetically
permeable plates between which the permanent mag-
nets are inserted.
[0015] The apparatus described above, in which the
permanent magnets are inserted between the magneti-
cally permeable plates, can intensify the magnetic force,
thereby enlarging the magnetic field. Therefore, the ap-
paratus is able to increase the attraction of the plasma
particles and accelerate them, so that the plasma parti-
cles can penetrate the ionizable product. In addition, it
may be possible to apply the apparatus to ionizable prod-
ucts with a greater height or thickness because it is pos-
sible to select a larger distance between the means for
generating the magnetic field and the means for applying
the plasma particles, as a result of the increased attrac-
tion of the plasma particles.
[0016] According to another embodiment of the
present invention, an apparatus for activating an ioniza-
ble product is provided, in which the permanent magnets
and the magnetically permeable plates are alternately
layered.
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[0017] The apparatus described above, which has the
alternate layers of permanent magnets and magnetically
permeable plates, makes it possible to increase the mag-
netic force, thereby enlarging the magnetic field. There-
fore, the apparatus is able not only to increase penetra-
tion of the plasma particles through the ionizable product
but also enable its application to ionizable products with
a greater height or width.
[0018] According to a further embodiment of the
present invention, an apparatus for activating an ioniza-
ble product is provided, where the means for generating
the magnetic field has a plate on which the ionizable prod-
uct is placed, and the plate is positioned a predetermined
distance apart from an uppermost magnetically perme-
able plate.
[0019] In the apparatus described above, because the
magnetic force becomes larger at the location apart from
the surface of the permanent magnet, a greater attractive
force is produced for the plasma particles. For this rea-
son, positioning the plate where the attractive force is
intensified, it may be possible to accelerate the plasma
particles passing nearby and make them penetrate the
ionizable product on the plate.
[0020] The predetermined distance is meant to repre-
sent a distance between the magnetically permeable
plate and the plate positioned where an appropriate at-
tracting force for the plasma particles is established.
[0021] According to a still further embodiment of the
present invention, an apparatus for activating an ioniza-
ble product is provided, in which the means for generating
the magnetic field is adapted to be freely movable forward
and backward relative to the means for applying the plas-
ma particles.
[0022] The apparatus described above can appropri-
ately change the distance between them. In this way, the
apparatus can appropriately change the distance, de-
pending on a range of the magnetic field and the thick-
ness of the ionizable product.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

FIG.1 is a perspective view showing an apparatus
for activating an ionizable product according to the
present invention.
FIG.2 is a cross-sectional view taken along line II -
II in FIG. 1.
FIG.3 is a cross-sectional view taken along line III -
III in FIG. 1.
FIG.4 is a partial cross-sectional perspective view
showing a magnetic field generator according to the
present invention.
FIGS.5A to 5C are cross-sectional views schemati-
cally showing the inner part of an ionizable product:
FIG.5A illustrates the inner part before activation,
and FIGS.58 and 5C after activation.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0024] An embodiment of the present invention is now
described with reference to the accompanying drawings.

a. Apparatus for activating an ionizable product

[0025] As shown in FIG. 1 to FIG. 3, an apparatus for
activating an ionizable product (hereinafter simply re-
ferred to as "apparatus") 1 has means for generating a
magnetic field such as a magnetic field generator 2 and
means for applying plasma particles such as a corona
discharge unit 3 for applying plasma particles E toward
the magnetic field generator 2.
[0026] When the corona discharge unit 3 applies the
plasma particles E to an ionizable product M, which is
placed on the magnetic field generator 2, the apparatus
1 is able to activate the ionizable product M with the plas-
ma particles E. In this connection, the ionizable product
M is meant to represent any material that can be ionized,
including such materials as a textile fabric, glass, wood
and metal.

b. Magnetic field generator

[0027] FIG. 4 is a partial cross-sectional perspective
view illustrating the magnetic field generator 2.
[0028] As shown in FIG. 4, the magnetic field generator
2 includes a plate 21 on which the ionizable product M
is placed, a plurality of permanent magnets 22 for gen-
erating a magnetic field and magnetically permeable
plates such as a plurality of iron plates 23. The permanent
magnets 22 and iron plates 23 are alternately layered.
An uppermost iron plate 23 is adapted to be positioned
a predetermined distance away from the plate 21.
[0029] For example, a flat plate of plywood can be used
for the plate 21. Fixtures 21a for fixing the uppermost iron
plate 23, to be explained later, are provided at four cor-
ners of the plate 21. The fixtures 21a fix the plate 21 and
the uppermost iron plate 23, spacing them a predeter-
mined distance. In the present embodiment, the prede-
termined distance H between the plate 21 and the up-
permost iron plate 23 is adapted to be 10 cm, for example.
In this connection, the predetermined distance H may be
changed as the case may be. Accordingly, it may be pos-
sible to position the plate 21 in such a location where an
appropriate magnetic force can be obtained in a magnetic
field produced by the permanent magnets 22.
[0030] The permanent magnets 22 include casting
magnets (metallic magnets) such as an Alnico magnet
and an iron-chromium-cobalt magnet, ferrite magnets
(oxide magnets) such as a sintered magnet and a bond
magnet, and rare earth magnets (rare earth derived mag-
nets) such as Sm-Co (Samarium Cobalt) magnet and
Nd-Fe-B (Neodymium Iron Boron) magnets.
[0031] The permanent magnets 22 are arranged be-
tween the iron plates 23 in such a manner that their north
poles are directed toward the corona discharge unit 3.
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The north poles have a strong force to attract the plasma
particles E, thus accelerating the applied plasma parti-
cles E along a line of magnetic force. Furthermore, it may
be possible to increase the magnetic force so as to en-
large the magnetic field because the plural permanent
magnets 22 are arrayed between the iron plates 23.
[0032] It is noted that the permanent magnets 22 are
spaced an appropriate distance relative to each other so
that they may not generate a mutually repulsive magnetic
field. In this way, it may be possible that such arrange-
ment enlarges the magnetic field.
[0033] The iron plates 23, between which the perma-
nent magnets 22 are inserted, are permeable to the mag-
netic force generated by the permanent magnets 22. It
may be preferable to adapt the thickness of an iron plate
23 to be substantially the same as that of a permanent
magnet 22 in order to increase the magnetic force. In this
connection, it is not limited to the iron plate 23, which is
selected as an example of a magnetically permeable
plate in the present embodiment, but it may be possible
to alternatively select any plate as long as it is permeable
to a magnetic force. The present embodiment, which has
three layers of the permanent magnets 22 and the iron
plates 23, can provide a greater magnetic force.
[0034] The magnetic field generator 2 described above
has an elevation mechanism (not shown), which is able
to set the generator 2 in close and remote positions rel-
ative to the corona discharge unit 3. Accordingly, it may
be possible to change a distance between the corona
discharge unit 3 and the magnetic field generator 2, de-
pending on the magnetic field generator 2, the range of
generated magnetic field and the like. For example, when
the magnetic field generator 2 is used, which has three
layers of the permanent magnets 22 and the iron plates
23, it may be possible to select a larger distance between
the corona discharge unit 3 and the magnetic field gen-
erator 2 than when another magnetic field generator of
two layers is used, because the magnetic field can be
enlarged in the case of three layers. In this connection,
it may be possible to appropriately adjust the distance
between them, depending on the thickness and material
of the ionizable product M to be activated.

c. Corona discharge apparatus

[0035] As shown in FIG. 1 to FIG. 3, the corona dis-
charge unit 3 includes a corona discharge part 3a and a
compressor 3b supplying a gas (for example, an argon,
helium or nitrogen gas, or air) to the corona discharge
part 3a.
[0036] The corona discharge part 3a includes a cylin-
drical member 3c having a predetermined length, and a
plurality of electrodes 3d for corona discharge attached
to the internal surface of the cylindrical member 3c. These
electrodes 3d are electrically connected with a common
electrode 3g. The cylindrical member 3c has a slit-like
aperture 3e, through which plasma particles E travel out,
on its opposite side of the electrodes 3d.

[0037] The axial length of the cylindrical member 3c is
adapted to correspond to the maximum width of the plate
21, and the aperture 3e is formed for the cylindrical mem-
ber 3c, thoroughly from one end to the other. In this way,
the plasma particles E traveling through the aperture 3e
can be applied to all over the surface of an ionizable
product M placed on the plate 21.
[0038] It may be preferable to adjust the voltage, which
is imposed between the electrodes 3d and the inner sur-
face of the cylindrical member 3c, to be equal to a value
just lower than the one at which generation of an arc
starts, for example, 11000 V When an inert gas such as
an argon, helium or nitrogen gas, is supplied to the cy-
lindrical member 3c, a gas storage tank or cylinder may
be directly connected to the cylindrical member 3c.
[0039] When the corona discharge unit 3 is in operation
to generate corona discharge between the cylindrical
member 3c and electrodes 3d, the gas (an argon, helium
or nitrogen gas, or air, for example) supplied to the cy-
lindrical member 3c is polarised and ionized, and the
plasma particles E are applied toward the plate 21
through the aperture 3e by means of energy of corona
discharge. In this connection, an ionized gas is referred
to as plasma E.sub.air which contains the plasma parti-
cles E.
[0040] Air supply units 4 for blowing natural air Na to
the plasma E.sub.air are disposed on both sides of the
corona discharge unit 3. An air outlet 4a of an air supply
unit 4 is diagonally directed downward so that the natural
air Na can join the plasma E.sub.air, which is supplied
through the aperture 3e, before the plasma E.sub.air ar-
rives at the ionizable product M. Compressors 5 for sup-
plying the natural air Na are connected to the air supply
units 4, respectively. In this way, the plasma particles E
contained in the plasma E.sub.air are accelerated toward
the ionizable product M by the natural air Na.

d. Operational description for an apparatus

[0041] As shown in FIGS. 1 to 3, the corona discharge
unit 3 is positioned above the plate 21 and the aperture
3e of the corona discharge part 3a is adapted to face the
top surface of the plate 21. An appropriate distance be-
tween the top surface of the plate 21 and the aperture
3e may be determined as the case may be.
[0042] When the plasma E.sub.air is applied to the ion-
izable product M for activation, the air supply units 4 are
provided on both sides of the cylindrical member 3c of
the corona discharge unit 3.
[0043] A control panel (not shown) is prepared for con-
trolling the discharge voltage of the corona discharge unit
3. The discharge voltage is set to be a value, just lower
than that at which an arc occurs at the electrodes 3d.
[0044] When the corona discharge unit 3 is in opera-
tion, gas is supplied to the cylindrical member 3c of the
corona discharge unit 3. Air or an inert gas such as an
argon or helium gas, for example, which is supplied to
the cylindrical member 3c, is ionized by means of corona
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discharge at the electrodes 3d, and applied to the ioniz-
able product M through the aperture 3e by the discharge
energy.
[0045] When the plasma particles E are applied to the
ionizable product M, the air outlet 4a of the air supply unit
4 is adapted to confront the plasma E.sub.air. In this way,
it may be possible to supply the natural air Na through
the air outlet 4a so that it can accelerate the plasma par-
ticles E contained in the plasma E.sub.air.

e. Activation of an ionizable product

[0046] FIGS. 5A, 5B and 5C are cross-sectional views
illustrating the inner part of an ionizable product: FIG.5A
illustrates a condition prior to application of plasma par-
ticles, and FIGS.5B and 5C conditions after application
of plasma particles.
[0047] It is generally considered that molecules of the
ionizable product M stand dispersed at random without
electrification as shown in FIG. 5A. When the plasma
particles E are applied to the ionizable product M, they
are strongly attracted along a line of magnetic force to-
ward the north pole N of the magnetic field generated by
the magnetic field generator 2, penetrating the ionizable
product M to reach its back. Consequently, as shown in
FIG. 5B or 5C, the molecules existing inside the ionizable
product M are activated to generate a magnetic field, so
that the molecules are regularly arranged, the respective
north poles N and south poles S confronting relative to
each other.

f. Examples

[0048] Description is given to physical changes in an
ionizable product M, to which plasma E.sub.air was ap-
plied by an apparatus 1.
[0049] The magnetic field generator 2 of the apparatus
1 used in an experiment employed three layers of per-
manent magnets and iron plates. The number of magnets
was 88 and each magnet had 8000 gausses. Discharge
voltage of the corona discharge unit 3 was adapted to be
11000 V and the distance between the aperture 3e and
the top surface of the plate 21 was substantially adapted
to be 60 cm. In this connection, the ambient temperature
and humidity were controlled to be 18°C and 40% to 60%,
respectively.
[0050] A feather futon packed in an approximately 35-
cm high plastic bag, glasses, woods and metals were
selected for ionizable products M, for example. Obser-
vation was made for changes in physical properties be-
fore and after application of the plasma E.sub.air.
[0051] First, activation of the feather futon packed in
the bag was assessed by measurement of a bulk height,
measurement of time required of water drops completely
absorbed by the futon when dropped from the same
height and comparison of a visual or olfactory difference.
[0052] According to the assessment, the feather futon
increased in bulk height by 1.5 times. This suggested

that application of plasma E.sub.air to the north pole of
the magnetic field generator 2 increased the force to at-
tract the plasma particles E, resulting in successful pen-
etration of the plasma particles E through the thick feather
futon and its activation. In addition, it was found that the
water absorption of the feather futon was improved, to
which plasma E.sub.air was applied, because its speed
of water absorption increased. In this way, the feather
futon after activation acquired a higher heat of wetting
and more comfortable warmth.
[0053] Furthermore, it was visually observed that the
feather futon after activation gained a luster on its cloth
and became more pliant. It was also found that the feather
futon no longer had an intrinsic odor and turned almost
odorless.
[0054] Activation of glasses was assessed by compar-
ison of a visual difference and measurement of hardness.
[0055] According to the assessment, it was visually ob-
served that the activated glasses had higher transparen-
cy compared with those without activation. The reason
for this is that the molecules inside the glasses were reg-
ularly arrayed. Also it was found that the activated glass-
es acquired higher hardness, thereby improving their
quality.
[0056] Activation of woods and metals was assessed
by comparison of a visual difference and measurement
of strength.
[0057] According to the assessment, it was visually ob-
served that the woods and metals acquired an external
luster as if polished. Observation of the inside of broken
woods showed that an internal luster was acquired as
well as the external one, which demonstrated a clear dif-
ference compared with those without activation. It was
also found that these activated woods had higher
strength than those without activation.
[0058] It is considered that the effects described above
resulted from the phenomenon that the molecules exist-
ing dispersed at random before activation were regularly
arrayed as a result of penetration of a great amount of
plasma particles E through the ionizable product M. This
penetration was induced by application of the plasma
E.sub.air, which the north pole of the magnetic field gen-
erator 2 forcefully attracted and confined. It was, there-
fore, estimated that the ionizable product M was not only
externally but also internally improved.
[0059] The apparatus 1, which applies the plasma par-
ticles E to the north pole of the magnetic field generator
2, allows the plasma particles E to penetrate ionizable
products such as a feather futon packed in a bag, glass,
wood and metal, which plasma particles applied by a
conventional apparatus with weak magnetic force will not
penetrate. Therefore, it is apparent that the apparatus of
the present invention is remarkably superior to the con-
ventional one.
[0060] The apparatus 1 described above can place a
bulky feather futon packed in a bag and the like on the
plate and activate it because it is possible to select a
larger distance between the corona discharge unit 3 and
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the magnetic field generator 2 as a result of strengthening
of the magnetic force. In this way, it may be possible to
make the plasma particles E penetrate the bulky feather
futon so as to activate it at a time. Therefore, the appa-
ratus of the present invention has not only industrial but
also economical advantages.
[0061] The apparatus 1 is also able to activate a feather
futon so as to maintain a similar bulk height even if its
amount of feather is reduced, 1.4 kg to 0.8 kg, for exam-
ple.
[0062] In this instance, because the amount of the
plasma particles E (E.sub.air) is variable depending on
the type of discharge, the distance between the aperture
3e and the top surface of the plate 21 may be selected
so that all the plasma particles E (E.sub.air) generated
by discharging can be applied to an ionizable product M.
[0063] When it is necessary to enlarge the magnetic
field generated by the magnetic field generator 2, it may
be preferable that one of the following be adapted to in-
crease: the number of layers of the permanent magnets
22, the thickness of the iron plate 23, which should not
exceed that of a permanent magnet 22, the dimensions
of the permanent magnet 22. The magnetic field gener-
ator 2 described above can thus be compact and eco-
nomically advantageous.
[0064] In addition, the apparatus 1, which does not re-
quire dedicated operating conditions such as tempera-
ture, pressure and the like as a result of strengthening a
force for attracting the plasma particles E by directing the
north pole of the magnetic field generator 2 toward the
corona discharge unit 3, is able to conduct activation un-
der the conditions of normal temperature, atmospheric
pressure and unconfined configuration.
[0065] Though the slit-like aperture 3e is selected as
an example of the aperture for applying plasma particles
E (E.sub.air) in the present embodiment, a plurality of
apertures may alternatively be adopted, each of which
is adapted to confront each of the electrodes 3d.

Claims

1. An apparatus (1) for activating an ionizable product
(M) comprising:

means (2) for generating a magnetic field; and
means (3) for applying plasma particles by co-
rona discharge to the ionizable product placed
on the means for generating the magnetic field,

characterised in that the north pole of the means
(2) for generating the magnetic field is directed to-
ward the means for applying plasma particles.

2. An apparatus as set forth in claim 1, wherein the
means (2) for generating the magnetic field compris-
es permanent magnets (22) and magnetically per-
meable plates (23) between which the permanent

magnets are inserted.

3. An apparatus as set forth in claim 2 wherein the per-
manent magnets (22) and the magnetically perme-
able plates (23) are alternately layered.

4. An apparatus as set forth in claim 2 or claim 3 wherein
the means (2) or generating the magnetic field has
a plate (21) on which the ionizable product is placed,
and the plate is positioned a predetermined distance
apart from an uppermost magnetically permeable
plate (23).

5. An apparatus as set forth in any one of claim 1
through claim 4 wherein the means (2) for generating
the magnetic field is adapted to be freely movable
forward and backward relative to the means (3) for
applying the plasma particles.

Patentansprüche

1. Vorrichtung (1) zum Aktivieren eines ionisierbaren
Erzeugnisses (M), aufweisend:

eine Einrichtung (2) zum Erzeugen eines Ma-
gnetfelds, und
eine Einrichtung (3) zum Anwenden von Plas-
mateilchen durch Coronaentladung auf das auf
der Einrichtung zur Erzeugung des Magnetfelds
angeordnete ionisierbare Erzeugnis,
dadurch gekennzeichnet, dass
der Nordpol der Einrichtung (2) zur Erzeugung
des Magnetfelds zur Einrichtung zum Anwen-
den der Plasmateilchen hin ausgerichtet ist.

2. Vorrichtung nach Anspruch 1, wobei die Einrichtung
(2) zum Erzeugen des Magnetfelds Permanentma-
gnete (22) und magnetisch permeable Platten (23),
zwischen denen die Permanentmagnete eingefügt
sind, aufweist.

3. Vorrichtung nach Anspruch 2, wobei die Permanent-
magnete (22) und die magnetisch permeablen Plat-
ten (23) abwechselnd geschichtet sind.

4. Vorrichtung nach Anspruch 2 oder 3, wobei die Ein-
richtung (2) zum Erzeugen des Magnetfelds eine
Platte (21) aufweist, auf der das ionisierbare Erzeug-
nis anzuordnen ist, und die Platte mit vorbestimmtem
Abstand von der obersten magnetisch permeablen
Platte (23) angeordnet ist.

5. Vorrichtung nach einem der Ansprüche 1 bis 4, wo-
bei die Einrichtung (2) zum Erzeugen des Magnet-
felds gegenüber der Einrichtung (3) zum Anwenden
der Plasmateilchen frei vor und zurück bewegt wer-
den kann.
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Revendications

1. Dispositif (1) pour activer un produit ionisable (M)
comprenant :

des moyens (2) pour générer un champ
magnétique ; et
des moyens (3) pour appliquer des particules
de plasma par décharge coronale sur le produit
ionisable placé sur les moyens pour générer le
champ magnétique,
caractérisé en ce que le pâle nord des moyens
(2) pour générer le champ magnétique est dirigé
vers les moyens pour appliquer des particules
de plasma.

2. Dispositif selon la revendication 1, dans lequel les
moyens (2) pour générer le champ magnétique com-
prennent des aimants permanents (22) et des pla-
ques magnétiquement perméables (23) et entre les-
quelles les aimants permanents sont insérés.

3. Dispositif selon la revendication 2, dans lequel les
aimants permanents (22) et les plaques magnéti-
quement perméables (23) sont placés alternative-
ment en couches.

4. Dispositif selon la revendication 2 ou la revendication
3, dans lequel les moyens (2) pour générer le champ
magnétique comportent une plaque (21) sur laquelle
le produit ionisable est placé, et la plaque est posi-
tionnée à une distance prédéterminée d’une plaque
magnétiquement perméable (23) située le plus haut.

5. Dispositif selon l’une quelconque des revendications
1 à 4, dans lequel les moyens (2) pour générer le
champ magnétique sont adaptés pour être librement
mobiles vers l’avant et vers l’arrière par rapport aux
moyens (3) pour appliquer les particules de plasma.
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